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The following list contains many of the acronyms, initials, abbreviations, and units of measure used 
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1,1-DCA 1,1-Dichloroethane 
1,1-DCE 1,1-Dichloroethene 
4,4'-DDD 4,4'-Dichlorodiphenyldichloroethane 
4,4'-DDE 4,4'-Dichlorodiphenyldichloroethylene 
4,4'-DDT 4,4'-Dichlorodiphenyltrichloroethane 
 
ABB Asea Brown Boveri 
ABSGI Gastrointestinal absorption factor 
AL  Action Level 
ARARs  Applicable and Relevant and Appropriate Requirements 
ASTM  American Society for Testing and Materials 
ATSDR  Agency for Toxic Substances and Disease Registry 
AVGAS  Aviation gas 
 
BEDS  Biological effects dataset 
BEHP  Bis(2-ethyhexyl)phthalate 
BEQs  Benzo(a)pyrene Equivalents 
BCF  bioconcentration factor 
bls  below land surface 
BNA  Base-neutral/acid extractable 
BRA  Baseline Risk Assessment 
BSAF  Biota Sediment Accumulation Factor 
BTEX  Benzene, toluene, ethylbenzene, xylene 
BW  Body Weight (mean body weight of receptor in kg) 
 
Ct  Fish tissue contaminant concentration 
CCRREM Canadian Council of Resource and Environment Ministers 
CDF  Chlorinated dibenzofuran 
CDI  Chronic Daily Intake 
CEC  Cation-Exchange Capacity 
CERCLA Comprehensive Environmental Response, Compensation, and 

Liability Act of 1980 
CLEAN  Comprehensive Long-Term Environmental Action Navy 
CLP  Contract Laboratory Program 
COC  Chemical of Concern 
COPC  Chemical of Potential Concern 
cPAH  Polycyclic Aromatic Hydrocarbon 
Cr III  Trivalent Chromium  
CSAP  Comprehensive Sampling and Analysis Plan 
CTL  Cleanup Target Level 
 
%D  Percent Difference 
DD  Decision Document 
DOC  Dissolved Organic Carbon 
DQO  Data Quality Objective 
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E/A&H  EnSafe/Allen & Hoshall 
E&E  Ecology and Environment, Inc. 
ECD  Electron Capture Detector 
EFDSOUTH Southern Division, U.S. Navy, Naval Facilities Engineering Command 
EnSafe  EnSafe Inc. 
EqP  Equilibrium Partitioninq Quotient 
ERA  Ecological Risk Assessment 
ERED  U.S. Army Corps of Engineers Environmental Residue Effects 

Database 
ERL  Effects Range Low 
ERM  Effects Range Mean 
 
f  Fraction of diet composed of fish tissue 
FAC  Florida Administrative Code 
FCM  Food Chain Multiplier 
FDEP  Florida Department of Environmental Protection 
FNAI  Florida Natural Areas Inventory 
FOTW  Federally Owned Treatment Works 
foc  Organic Carbon Content Fraction 
FS  Feasibility Study 
 
g/cm3  Grams per Cubic Centimeter 
g/mole  Grams per Mole  
GC/MS  Gas Chromatography/Mass Spectrometry 
GFAA  Graphite Furnace Atomic Absorption  
GPS  Global Positioning System 
     
HEAST  Health Effects Assessment Summary Tables  
HHRA  Human Health Risk Assessment  
HI  Hazard Index 
HQ  Hazard Quotient 
 
ICP  Inductively Coupled Plasma 
ICS  Interference Check Sample 
IDL  Instrument Detection Limit 
IR  Installation Restoration/Food ingestion rate of receptor  
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Koc  Organic Carbon/Water Partitioning Coefficient 
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kg BW/day Kilograms of body weight per day  
kg/day  Kilograms per day 
kg/L  Kilograms per liter 
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LOAEL  Lowest-Observed-Adverse-Effects-Level 
LUCIP  Land Use Control Implementation Plan 
 
MATC  Maximum acceptable toxicant concentration 
MCAWW Methods for Chemical Analysis of Water and Wastes 
mg/kg  Milligrams per Kilogram  
mg/kg/day Milligrams per Kilogram per Day 
mg/kg-day-1 Kilograms per day per milligram 
ml  Milliliter 
MNA  Monitored Natural Attenuation 
MS/cm  Millisiemens per centimeter 
MS  Matrix Spike 
MSD  Matrix Spike Duplicate   
msl  Mean Sea Level 
 
NACIP  Navy Assessment and Control of Installation Pollutants 
NAS   Naval Air Station  
NATTC  Naval Air Technical Training Center 
NCEA  National Center for Environmental Assessment 
NEESA  Naval Energy and Environmental Support Activity 
NFA  No Further Action 
NOAA  National Oceanic and Atmospheric Administration 
NRCC  National Research Council of Canada 
NSTP  National Status and Trends Program 
 
OERR  Office of Emergency and Remedial Response 
OU  Operable Unit 
 
PAH  Polycyclic Aromatic Hydrocarbon 
PBS  Pensacola Bay System 
PCB  Polychlorinated Biphenyl 
PCE  Tetrachloroethene 
PEL  Probable Effects Level 
PEM  Performance Evaluation Mixture 
pH  Hydrogen Ion Concentration 
ppm  Parts per million 
PQL  Practical Quantitation Limit 
PRG  Preliminary Remediation Goal 
PWC  Public Works Center 
 
QA  Quality Assurance 
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RAIS  Risk Assessment Information System 
RAGS  Risk Assessment Guidance for Superfund 
RCRA  Resource Conservation and Recovery Act 
Redox  Oxidation/Reduction 
RfD  Reference Dose (mg/kg-day) 
RGO  Remedial Goal Options 
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RME  Reasonable Maximum Exposure 
ROD  Record of Decision  
RPD  Relative Percent Difference 
RRF  Relative Response Factor  
%RSD  Percent Relative Standard Deviation 
RV  Refinement Value 
 
SAP  Sampling and Analysis Plan 
SDG  Sample Delivery Group 
SEV  Screening Ecotoxicity Value 
SF  Slope Factor 
SFF  Site Foraging Factor 
SMP  Site Management Plan 
SOP/QAM Standard Operating Procedures and Quality Assurance Manual 
SOW  Statement of Work 
SPLP  Synthetic Precipitation Leaching Procedure 
SQAG  Sediment Quality Assessment Guidelines 
SQG      Sediment Quality Guideline 
SQT  Sediment Quality Triad 
SSL  Sediment Screening Level 
SSV  Sediment Screening Value 
SV  Screening Value 
SVOC  Semivolatile Organic Compound 
 
TAC  Test Acceptability Criteria 
TAL  Target Analyte List  
TCE  Trichloroethene 
TCL  Target Compound List 
TEC  Threshold Effects Concentration 
TEF  Toxicity Equivalence Factor 
TEL  Threshold Effects Level 
TOC  Total Organic Carbon  
TPAH  Total Polycyclic Aromatic Hydrocarbons 
TPH  Total Petroleum Hydrocarbons 
TRPH  Total Recoverable Petroleum Hydrocarbon 
TTC  Trophic Transfer Coefficient 
TtNUS  Tetra Tech NUS, Inc. 
 
g/kg  Micrograms per Kilogram 

USEPA  United States Environmental Protection Agency 
USFWS  U.S. Fish and Wildlife Service 
USGS  U.S. Geological Survey  
UST  Underground Storage Tank 
 
VOC  Volatile Organic Compound 
WQC  Water Quality Criteria  



TOC-xxxiii 

SITE 41 (OPERABLE UNIT 16) NAS PENSACOLA WETLANDS 
EXECUTIVE SUMMARY 

 
A remedial investigation was conducted for Naval Air Station (NAS) Pensacola Site 41, The 

NAS Pensacola Wetlands, assessing the nature and extent of contaminants resulting from 

Navy activities and Installation Restoration (IR) program sites discharging to wetlands within the 

NAS Pensacola boundary and assessing human health and ecological risk.  Site 41 encompasses the 

approximately 81 wetlands or wetland complexes, both tidal and nontidal, that are within the base 

boundary.  These wetlands are either palustrine or estuarine and drain directly into either 

Pensacola Bay or Bayou Grande.  The investigation was conducted in various phases.  Phase I was 

an analysis of existing data to identify those wetlands of greatest concern and identify sample 

locations for Phase II.  Samples collected during Phase II showed metals, pesticides, 

polychlorinated biphenyls, and semivolatile and volatile organic compounds in particular wetlands.  

Phase III samples for toxicity, bioaccumulation, and diversity analysis were collected in wetlands 

thought to pose a risk from toxicological and bioaccumulative effects to estuarine and 

marine fauna.  Phase IV was conducted to confirm surface water exceedances and to collect 

additional data for mercury in fish and sediment and sediment chemistry and toxicity in 

Wetland 5B.     

 

As a result of Phase II, wetlands were ranked as either Red, Orange, or Blue based on detected 

concentrations in sediment.  Red-coded wetlands had contamination that appeared directly related 

to nearby IR sites and had consistent exceedances of SSVs and reference levels.  The 

nine red-coded wetlands identified were Wetlands 64, 5, 3, 4D, 16, 18, 10A, 12, and W1.  

Contaminants detected in these wetlands were also considered to be possible sources of 

ecological risk.  Orange-coded wetlands had limited contamination above SSVs and reference levels 

which in some cases did not appear to be related to nearby IR sites.  The six orange-coded 

wetlands identified were Wetlands 1, 15, 6, 63A, 48, and 49.  Blue-coded wetlands had 

contaminants which in most cases were below benchmark values, or which did not appear to be 

site-related.  The 12 blue-coded wetlands included Wetlands 10B, 13, 17, 19, 52, 56, 57, 58, 63B, 

72, 79, and W2.  

 

For Phase III of the field investigation, the wetlands were further subdivided according to the 

nature and extent of sediment contamination and several physical characteristics that could affect 

contaminant fate and habitat use.  By subdividing these wetlands, any risk quantified in 

one wetland could be extrapolated to determine potential risk in other wetlands in that group.  

Because Wetland 64 is considered to be unique among the other wetlands, it was grouped by itself 

in Group A.  Group B included Wetlands 3 and 5A.  Group C included Wetlands 4D, 15, 16, 18A/B 

and 63A.  Wetlands 16 and 18 were chosen as the representative wetlands for Group C.  Group D 

included Wetlands 10, 6, 5B, W1, and 1, as these wetlands appear as man-made drainage ditches 

and are in developed areas of the base.  Group E included Wetlands 48 and 49, and because of 
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their intermittent levels of surface water, neither was expected to have a significant ecological 

concern.  Based on HQs and potential receptor species, wetlands in Groups A, B, and C 

(Wetlands 16 and 18 only in Group C) were selected for sampling priority in Phase III.  Groups D 

and E, along with those wetlands not placed in a group, were not considered for Phase III. 

 

Assessment endpoints studied during Phase III included survival, growth and reproduction of 

macroinvertebrates associated with the benthic environment (Wetlands 64, 3, 5A, 16, and 18); 

protection of fish viability using the fathead minnow (Pimephales promelas) (Wetlands 3 and 5A); 

and health of piscivorous birds (great blue heron — Wetland 18 only).  Decision making 

triad analyses were used to round-out the ecological assessment of each wetland studied in 

Phase IIB/III, to determine if the ecological impacts to sediment and surface water were acceptable 

or not.  At wetlands determined to have chemicals of potential concern (COPCs), a 

human health risk evaluation was conducted. 

 

As summarized in Table 16-1, the following wetlands are recommended for an FS: 

 

! Wetland 3 

! Wetland 5A 

! Wetland 64 

! Wetland 10 (contingent on confirmatory sampling at location 033M00401) 

 

The following wetlands are being assessed under the FDEP petroleum program, therefore CERCLA 

has no authority to proceed: 

 

! Wetland 12 (Bilge Water Spill) 

! Wetland W1 (UST 18) 

 

All other wetlands are recommended for NFA based on the weight of evidence from the 

various techniques used to analyze the data and that Navy policy prohibits investigation of wetlands 

not directly linked to Navy CERCLA/RCRA sites.   
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1.0 INTRODUCTION 

As part of the U.S. Navy Comprehensive Long-Term Environmental Action Navy (CLEAN) program, a 

Remedial Investigation (RI) was completed at Site 41, the Naval Air Station (NAS) Pensacola wetlands.  

This site is listed in the Site Management Plan (SMP) of the Installation Restoration (IR) program for 

NAS Pensacola (Naval Facilities Engineering Command Southeast [NAVFAC Southeast] 

formerly Southern Division Naval Facilities Engineering Command), U.S. Navy, Naval Facilities 

Engineering Command, 2003).  Site 41 encompasses all of the wetlands potentially impacted by 

site activities, both tidal and nontidal, within the NAS Pensacola boundary.  Field work for the RI 

took place during multiple events:  (1) Phase I was performed during August 1994; (2) Phase II 

(formerly called IIA) was performed from November 1995 through January 1996; (3) Phase III 

(formerly called IIB/III) was performed during August and September 1997; (4) additional sediment 

and whole prey fish tissue sampling was performed at Wetland 64 in August 2001; and (5) confirmation 

sampling was conducted at Wetlands 5B, 6, 10, 15, 17, 19A, 63A, and 72 in March 2004.  This 

RI Report has been developed by EnSafe Inc. (EnSafe) as contracted by NAVFAC Southeast under 

Contract Number N62467-89-D-0318/CTO-36. 

 

This investigation was completed in accordance with the primary site documents.  These include the 

Final Remedial Investigation/Feasibility Study (RI/FS) Work Plan, Site 41, NAS Pensacola Wetlands 
(EnSafe/Allen and Hoshall [E/A&H], 1995f); the Final RI/FS Sampling and Analysis Plan (SAP), Site 41, 
NAS Pensacola Wetlands (E/A&H, 1995g); the Final Comprehensive Sampling and Analysis Plan for 
Naval Air Station Pensacola (CSAP) (E/A&H, 1994); and the Final RI/FS SAP Addendum, Site 41 

(E/A&H, 1997d). 

 

EnSafe initiated the investigation to meet the requirements of the Comprehensive 

Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) program, which 

administers the investigation and cleanup of former hazardous-waste sites.  This RI report summarizes 

the activities, results, and conclusions of the investigation and provides the basis for a future feasibility 

study (FS) to be completed at the site.   

 

The RI objectives are outlined as follows: 

 

! To determine the sources, nature, magnitude, and horizontal extent of sediment and 

surface water contamination associated with the identified IR sites 

 

! To evaluate human health and ecological risk posed by contaminated media onsite through the 

baseline risk assessment (BRA) process 
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1.1 Project Organization 

The RI was organized into four events.  Phase I focused on a qualitative review of each wetland and 

development of a sampling strategy, including selecting sample locations for Phase II of the 

investigation.   

 

Event One, Phase I, included: 

 

! Site reconnaissance 

 

! Review of data from previous investigations 

 

! Review of site history, past and present activities, potential sources of contamination, locations 

of any known surface spills, and historical outfalls or other releases 

 

! Habitat and biota survey 

 

! Review of potential endangered species habitat 

 

! Review of fisheries information 

 

! Review of aerial photographs, topographic maps, and wetland maps 

 

Event Two, Phase II, included: 

 

! Verification of whether suspected contamination identified during Phase I actually existed 

 

! Collection of sediment and surface water samples in wetlands of concern and analysis for 

chemical and physical parameters 

 

! Selection of sample locations according to those with greatest probability of contamination 

(i.e., high total organic carbon [TOC], small grain size) 

 

! Tabulated and review of data after sample collection 
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Event Three, Phase III, included: 

 

! Further analysis of certain wetlands based on contaminant exceedances of sediment screening 

values and surface water quality criteria 

 

! Linking contamination identified in Phase II to possible toxicological or bioaccumulative effects  

 

! Deciding which wetlands and contaminants appeared to pose an unacceptable ecological or 

human health risk 

 

! Collecting and analyzing sediment and surface water samples for acute and chronic toxicity, 

chemical and physical parameters, and benthic diversity 

 

! Collecting and analyzing fish tissue samples for contaminant body burden and 

contaminant food-chain transfer potential  

 

Event Four, 2001 and 2004 Investigations, included: 

 

! Addressing data gaps identified during data interpretation 

! Confirmation sampling based on select Phase II results 

 

1.2 Scope of Report 

This RI report summarizes the activities, results, and conclusions of the investigation and provides the 

basis and justification for an FS if needed and Record of Decision (ROD).  The report is divided into 

sections, which address the major phases of the RI.  The actions and results of each phase, how these 

results affected the actions taken in subsequent phases, and how the results formed the basis for 

determining risk are detailed.  Individual wetlands are separated by operable unit potential impacting 

them and are presented in Sections 10 through 15.  The report also details the data collection and 

analytical methods used during the investigation. 
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2.0 ENVIRONMENTAL SETTING 

This section describes the physical and ecological setting of the Florida Panhandle and the 

NAS Pensacola wetlands.  This information was incorporated into the Phase I portion of the RI. 

 

2.1 Regional Ecological Setting 

According to Wolfe et al. (1988), the Florida Panhandle’s wide variety of surface waters and 

physiographic regions leads to an ecological diversity found in few other areas of the United States. 

Watersheds of the panhandle support a diverse array of habitats and vegetative communities. 

Bottomland hardwoods and wetlands predominate in river floodplains.  Pines, mixed with a variety of 

other shrubs, prevail in upland areas.  Barrier islands support dune vegetation communities and 

salt marshes.  Bays supporting sea grass meadows and oyster reefs are present in intertidal and 

subtidal areas. 

 

Seven major rivers in the region discharge into seven estuaries formed at the mouths of the rivers.  The 

Florida Panhandle is a crossroads where animals and plants from the Gulf Coastal Plain reach their 

eastward distributional limits, and where many northern species reach their southern limits.  

Many peninsular Florida species are also distributed in this area.  Due to the wet temperate climate of 

the region, the panhandle area may support a higher diversity of species than any other similarly sized 

territory in the United States (Wolfe et. al, 1988).   

 

The high annual rainfall and low, gently sloping terrain create numerous wetlands in the region.  

Bogs, swamps, marshes, wet prairies, and wet flatwoods provide a diversity of wetland types that 

support a wide variety of flora and fauna.  Terrestrial vegetation includes mostly second-growth 

pine forests and encroaching hardwoods (Wolfe et. al, 1988). 

 

The Florida Panhandle’s estuaries and near-shore marine habitats are among the greatest natural and 

economic assets of the region.  Important commercial organisms (such as oysters and fish) abound in 

these areas and contribute to the region’s economy.  Coastal salt marsh habitats provide 

critical nursery, feeding, and refuge habitat for these important commercial species.  Seagrass beds 

within estuaries also are vital to the seafood industry (Wolfe et. al, 1988).   

 

2.2 Physical Setting 

NAS Pensacola is in the Gulf Coast lowlands physiographic province on a peninsula bound by 

Pensacola Bay to the south and east and Bayou Grande to the north.  The main topographic feature is a 

bluff that parallels the southern and eastern shorelines of the peninsula.  Landward of the bluff is a 

gently rolling upland with elevations up to 40 feet above mean sea level (msl) (U.S. Geological Survey 
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[USGS], 1970a,b).  In the eastern part of the base, a low and nearly level marine terrace lies east of 

the bluff with elevations of approximately 5 feet or less above msl, constituting the areas of the 

former Chevalier Field and Magazine Point. 

 

Site 41 encompasses approximately 81 wetlands and wetland complexes throughout the base. 

Most wetlands on base are estuarine and drain directly into either Pensacola Bay or Bayou Grande.  

Less prevalent, exclusively freshwater wetlands on base are not tidally influenced and drain into 

other wetlands.  The wetlands identified at NAS Pensacola are shown on Figure 2-1 (figures are located 

at the end of each section).  

 

2.3 Ecological Setting at NAS Pensacola 

NAS Pensacola, which occupies approximately 5,800 acres, is bound by Bayou Grande to the north and 

Pensacola Bay to the east and south.  To the west, the land changes to less developed swampy 

lowlands, forests, and beaches.  NAS Pensacola's eastern portion is largely developed with military and 

industrial facilities and historical/cultural sites.  Most of the installation’s activities are on the 

eastern side of the base. 

 

NAS Pensacola is the setting for numerous aquatic and terrestrial habitats, from coastal strand and 

estuarine environments along the bay and bayou to inland pine flatwood communities. 

Wetland environments include a broad spectrum of both estuarine and palustrine (freshwater) 

wetlands, many in states of recovery as they undergo reforestation or return to their natural condition. 

 

Vegetation Communities 

NAS Pensacola’s natural vegetation communities fall into several broad categories (U.S. Fish and 

Wildlife Service [USFWS], 1987): 

 

1. Coastal dune scrub communities are associated with shorelines and subject to 

high-energy waves.  

 

2. Pine flatwood communities in coastal lowlands are characterized by trees tolerant to 

various soil moisture conditions.  Tree species in flatwood communities are short, with a 

wide variety of small shrubs and herbaceous plants in the understory.  

 

3. Hardwood/pine communities are highly diverse and are considered biologically productive 

ecosystems.  
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4. Sand pine scrub communities on well-drained sandy soil contain sand pines, oaks, and 

various shrubs.  

 

5. Bay swamps, which are wetlands with titi and cypress, are known to contain 

permanent standing water and high accumulations of organic peat.  

 

6. Freshwater marshes occur as grass/sedge/rush/herb communities in areas with high soil 

saturation or standing water. 

 

7. Estuarine coastal marshes consist of salt-tolerant plants able to establish themselves in 

shifting sands.  Estuarine coastal marshes, including salt marshes, occur along 

low-energy shorelines and in tidal bayous. 

 

Wildlife 

NAS Pensacola habitats provide potential ranges for a wide variety of animal life such as deer, squirrel, 

opossum, raccoon, fox, beaver, and bobcat.  The station’s beaches serve as resting, feeding, and 

nesting areas for various shorebirds.  Ospreys have been observed nesting along undeveloped 

shoreline areas of the Big Lagoon, southeast of the Forrest Sherman Airfield.  Numerous small 

mammals, amphibians, and reptiles also inhabit the base.  The coastal marsh, submerged grass bed, 

and shallow water habitats at NAS Pensacola help support fishery communities within the 

Pensacola Bay estuarine complex.  Approximately 180 species of bony fishes form the basis of the 

Pensacola Bay fish community (USFWS, 1987). 

 

Threatened and Endangered Species 

Appendix A of the Comprehensive Natural Resources Management Plan for NAS Pensacola and 
Outlying Field Bronson (USFWS, 1987) lists the rare, threatened, and endangered species that may be 

found within NAS Pensacola boundaries.  EnSafe investigations of different areas at NAS Pensacola 

have identified the osprey, great blue heron (as well as other shorebirds), gopher tort, snapping turtle, 

Godfrey’s golden aster, Carolina lilaeopsis, white-top pitcher plant, and narrow-leaved sundew 

(E/A&H, 1995f).  Some of these species are considered candidates for listing as rare, threatened, or 

endangered by the Florida Natural Areas Inventory (FNAI, 2003).  Candidate species are not yet 

officially listed and thus have no legally protected status. 
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Wetlands at NAS Pensacola 

Wetlands are organized by those found in the western and eastern portion of the base.  For 

risk evaluation, each wetland is considered equally attractive for recreational use.  This assumption is 

important in quantifying human health risk, which is addressed by wetland in Section 10. 

 

Western Portion 

The western portion of the base contains heavily forested or marginally altered zones west of 

Sherman Field.  The area contains palustrine forested wetlands, or forested wetlands mixed with 

scrub-shrub vegetation.  Also west of Sherman Field are runway overrun areas, which have been 

cleared of trees and are dominated by scrub-shrub vegetation.  Many of these altered areas appear to 

be dry but contain common wetland plant species.  Portions of the forested and scrub-shrub areas have 

standing water and saturated soil; these conditions support emergent wetland plant species, some of 

which are considered threatened.  Several drainage ditches that drain surface runoff from the airfield 

and surrounding areas also support wetland species.  These ditches are a part of the NAS Pensacola 

storm water drainage system for the western portion of the base, and receive surface runoff from 

numerous outfalls located across a roughly 420-acre area that includes Sherman Field and areas 

occupied by the NAS Pensacola Public Works Center (PWC).  The ditches drain into either Bayou Grande 

or the Intercoastal Waterway/Pensacola Bay. 

 

Additional palustrine wetlands, as well as estuarine wetlands and aquatic beds, are present in the 

shoreline areas to the south and southwest of Sherman Field.  Estuarine emergent wetlands are present 

in the inlets off the Intercoastal Waterway/Pensacola Bay, with palustrine emergent species in the 

more brackish upper-water reaches.  Submerged aquatic plant beds can be found in the larger coves 

and immediate offshore areas.  Areas of saturated soil inland from the shoreline accommodate 

palustrine forested and scrub-shrub wetlands, sometimes mixed with emergent plants.  Standing water 

in the same area supports trees, shrubs, and emergent/floating leaf vegetation.  Small inlets to 

Bayou Grande north of Sherman Field support estuarine emergent wetlands.  Many of the estuarine 

emergent wetlands are fed by palustrine wetlands, especially where the inlet is fed by drainage ditches 

or intermittent streams. 

 

Eastern Portion 

About one-third of the wetlands are in the more developed eastern portion of the 

NAS Pensacola peninsula, and these are almost exclusively smaller remnant features.  These wetlands 

may have been heavily impacted by base activities (Ecology and Environment Inc. [E&E], 1992).  There 

are isolated palustrine wetlands near Site 1, the Sanitary Landfill, directly west of the NAS Pensacola 

golf course. Several ponds on the golf course drain into Bayou Grande and support palustrine 



Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section 2:  Environmental Setting 
November 16, 2007 

 

2-5 

wetlands inland from the bayou and estuarine wetlands along the bayou shoreline.  Areas near the 

former Chevalier Field/current Naval Air Technical Training Center (NATTC) and the 

wastewater treatment plant contain several small wetlands.  Many occur as palustrine forested wetlands 

in small, isolated wooded areas.  Emergent wetland plants occur in several drainage ditches that form a 

part of the NAS Pensacola storm water drainage system for the eastern portion of the base.  

These ditches receive surface runoff from numerous outfalls located across a roughly 300-acre area 

that includes the NATTC and developed areas to the south and southwest, the Bachelor Officers’ 

Quarters and Officer housing area, and the Air Traffic Control School and former Naval Aviation Depot 

(NADEP) Dynamic Components Division complex along Murray Road.  The drainage ditches direct 

surface runoff from these areas into the Yacht Basin, which is west of the Magazine Point Peninsula.  

There are estuarine and palustrine emergent wetlands at the upper end of the Yacht Basin, which is 

connected to Bayou Grande.  Two isolated emergent wetlands lie on the eastern fringe of the 

NATTC/former Chevalier Field area, next to the former Dredge Spoil Fill Area (Site 14).  These two 

wetlands also receive surface runoff via storm water outfalls from the eastern and 

southeastern portions of the NATTC/former Chevalier Field. 

 

2.4 Area Climate 

The Pensacola area has a mild, subtropical climate with average annual temperatures ranging from 

55°F in the winter to 81°F in the summer.  Daily temperatures can be more extreme, ranging from less 

than 7°F in the winter to more than 102°F in the summer.  Convective thunderstorms, which occur on 

approximately half the summer days, can cause a precipitous drop in temperature of 10°to 20° in a 

matter of minutes (E&E, 1992). 

 

Rainfall averages approximately 60 inches a year, with the highest amounts in July and August, when 

thunderstorms occur almost daily.  Thunderstorms resulting in 3 to 4 inches of rain in an hour are 

common.  Rainfall is lowest during spring and fall (4 inches average per month).  In general, spring and 

fall rains are less intense, last longer, and produce less surface runoff but higher rates of infiltration and 

net recharge (E&E, 1992).  Based on climatological data, November is the driest month of the year, 

with an average rainfall of 3.2 inches. 

 

Winds, which prevail from the north during the winter and the south during the summer, are generally 

moderate in velocity, except during thunderstorms.  A difference in the ocean-land temperature 

produces the sea-breeze effect, a daily clockwise rotation in the surface wind direction near the coast. 

 

In addition, hurricanes and tornadoes can substantially damage the near-shore environment.  

Hurricanes Erin and Opal made landfall in Pensacola in August and October 1995, respectively.  



Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section 2:  Environmental Setting 
November 16, 2007 

 

2-6 

Hurricane Georges made landfall about 50 miles west of Pensacola near Mobile, Alabama, in 

September 1998.  Hurricane Ivan made landfall west of Pensacola near Gulf Shores, Alabama, in 

September 2005, and Hurricane Dennis made landfall east of Pensacola near Navarre Beach, Florida in 

July 2005.   
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Figure 2-1 NAS Pensacola Wetlands and Associated Sites 
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3.0 PHASE I METHODS AND RESULTS 

Phase I focused the Site 41 investigation toward those wetlands considered to be of greatest concern 

and determined sample locations for Phase II.  The Phase I tasks and recommendations are described 

below. 

 

3.1 Document Review 

Before visiting the wetlands to select sample locations, existing information was reviewed to better 

focus the investigation on those wetlands with the greatest apparent risk potential.  This review was 

performed using the following information:   

 

! Data from terrestrial site investigations associated with the wetlands of concern 

 

! Site history, past and present activities, and potential sources of contamination 

 

! Reported locations of any known surface spills, historical outfalls, or other releases 

 

! Existing habitat and biota surveys that identify vegetation patterns, endangered species habitat, 

fisheries information, and other special concerns 

 

! Aerial photographs, topographic maps, and wetland maps 

 

This information was used to identify potential wetlands of concern, possible risk from contaminants in 

those wetlands, likely contaminant pathways, and key potential ecological receptors. 

 

3.2 Site Reconnaissance 

The site reconnaissance was performed during August 1994 to physically survey each wetland on base, 

compare site observations with the data gathered during the document review, and select 

suitable sample locations in identified wetlands of concern.  Sample locations were biased to areas of 

likely contamination near outfalls and natural drainage features, and to areas of preferential 

contaminant deposition (i.e., low grain size, high TOC).  

 

The Phase I document review and site reconnaissance identified other important features needed to 

complete the RI.  The identification of potential contaminants of concern (COCs) and potential receptors 

enabled development of measurement and assessment endpoints, a general conceptual model, and the 

wetland-specific conceptual models.  Measurement endpoints were selected to best represent 

key exposure and effects pathways in relation to assessment endpoints and the conceptual model.  In 
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turn, these endpoints and models provided the technical basis for choosing toxicity, diversity, and 

bioaccumulation analyses in a subsequent phase to link contaminant levels with observed effects. 

 

3.3 Phase I Results  

Phase I results included the identification of wetlands that required further study and the justification 

for the Phase II sampling approach.  Sediment and surface-water sample locations were also selected 

for those wetlands.  This information is detailed extensively in Section 4 of the Final RI/FS SAP for Site 
41 (E/A&H, 1995g).  Table 3-1 (derived from E&E, 1992 — tables are located at the end of each 

section) summarizes the sites at NAS Pensacola that were initially suspected of impacting particular 

wetlands.  Site locations are shown on Figure 2-1.  Based on additional investigations, Sites 25, 27, 43, 

and 44 were added; these are described in Section 3.4. 

 

Section 2 of the Final RI/FS SAP for Site 41 (E/A&H, 1995g) describes the general conceptual model 

and identifies the measurement and assessment endpoints developed based on Phase I activities.  

Following a review of the data collected during Phase II, assessment and measurement endpoints were 

re-evaluated and revised.  A wetland-specific conceptual model was developed for each wetland 

selected for further study.  The revised endpoints, conceptual models, and the justification for their 

selection are provided in the Final RI/FS SAP Addendum, Site 41, Wetlands (E/A&H, 1997d). 

 

3.4 Additional Sites 

Sites 25, 27, 43, and 44 were evaluated after completion of the original Phase I site reconnaissance.  

Sites 25 and 27 are part of Operable Unit (OU) 2 (EnSafe, 1997b).  Field investigations for these sites 

were conducted between 1993 and 1995.  Sampling and analysis to evaluate potential impacts from 

these sites were incorporated into Phase II.  A site investigation has not yet been performed for Site 44. 

 Sites 25, 27, and 43 are discussed below. 

 

Site 25 

Site 25, the radium spill area, is a reported radium spill in a concrete-paved area immediately east of the 

radium decontamination building (Building 780).  An unpaved area containing scrapped helicopters is 

approximately 35 feet east of the building. 

 

The spill reportedly occurred in 1978 on the area when a corroded drum broke open, spilling approximately 

25 gallons of radioactive waste.  Drainage from this area appears to flow east, toward the 

unpaved scrap yard.  
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Soil samples revealed a wide range of primary/secondary metals and semivolatile organic compound 

(SVOC) contamination, but no radium was found.  Groundwater samples collected at the site contained 

metals, chlorinated solvents, benzene, and xylene (EnSafe, 1997b).   

 

Another location of concern at Site 25 is the storage yard behind Building 225, which was formerly used 

as a metal prefabricating shop by the NAS PWC.  Groundwater from the site contained metals and 

tetrachloroethylene (PCE).  Activities in and around this building are the likely sources of 

groundwater contamination.  Wetland 64, within the Yacht Basin, is potentially impacted by this site 

(EnSafe, 1997b). 

 

Site 27 

Site 27 is a former radium dial shop in Building 709, approximately 150 feet west of Site 25.  The building 

contained a number of operations, including a carburetor repair shop, propeller shop, paint shop, 

maintenance shop, and various instrument shops (including a radium paint room) and operated from 

1940 to 1976.  All or most of the chemical wastes appear to have been dumped down building drains, 

which lead to the sanitary sewer.  Building 709 was dismantled in 1976, and the remaining concrete pad is 

being used as a parking lot.  Approximately 1,500 gallons of radioactive waste was reported to be disposed 

of through drains in the floor of the building each year.  These drains led to the sanitary sewer system.  

A portion of the drainpipe was excavated to 18 inches below ground surface and found to emit radiation 

at a rate of 1.2 milliroentgen per hour (mR/hr).   

 

Wells previously installed by ABB Inc. to support the removal of underground storage tanks (USTs) at 

this location were included in the site investigation.  Soil contaminants at Site 27 included aluminum, 

arsenic, cadmium, chromium, iron, mercury, and dieldrin.  Groundwater results revealed drinking water 

standard exceedances for primary/secondary metals, SVOCs, and volatile organic compounds (VOCs). 

VOC exceedances included chlorinated solvents such as PCE, trichloroethene (TCE), 1,1-dichloroethene 

(1,1-DCE), 1,2-dichloroethane (1,2-DCA), and benzene, toluene, ethylbenzene, and xylene (BTEX).  The 

former USTs are likely contributors of contamination in these wells.  Based on site topography, 

Wetland 5 may have been impacted by Site 27 activities (EnSafe, 1997b). 

 

Site 43 

Site 43 is an area of drums and other debris near the corner of Murray and Taylor Roads, across from 

Site 10.  The area was identified and fenced off from the public in January of 1994.  The site was 

investigated in 2001, and an interim removal action (IRA) was performed in 2002 (CH2MHill, 2003b).  

The IRA included the removal of the upper 6 inches of soil and any exposed metal debris, followed by 

backfilling with a low-permeability material.  However, contaminated soil remained above 
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leachability criteria; therefore, this screening site has been elevated to an RI status.  A human-health 

risk-assessment and ecological risk-assessment is planned.   

 

Site 44 

This site was transferred from the Florida Petroleum Program to the IR program because 

chlorinated solvents were detected in groundwater.  The site, near an active hangar (Building 3221) on 

Forrest Sherman Field, is currently used by the nearby aviation museum for aircraft storage and 

restoration.  Further investigation has not been performed at this site, which could potentially impact 

downgradient Wetlands 79, 52, and W2.   

 

3.5 Site Investigation Update 

As shown in Table 3-1 and discussed in Section 3.4, many of the sites identified as potential sources of 

wetland contamination have either been remediated, are pending remediation under the 

state petroleum program, are pending further investigation, or have been designated as sites requiring 

no further action (NFA).  

 

Investigations of the NFA sites are considered complete under the IR program, indicating no 

excess ecological risk was found at these sites.  However, historical contamination associated with 

these sites may have impacted downgradient wetlands.  NFA site activities are summarized below and 

are detailed in their respective RI or preliminary site-characterization reports.  

 

Appendix A contains data tables from the site reports for those terrestrial sites that are adjacent to the 

wetlands investigated under Site 41. 

 

Site 4 

In the 1950s, rubble from the former Fort Barrancas was disposed in this area.  The rubble included timber, 

pipes, mattresses, and other wastes.  None of the wastes was documented as being incinerated before 

disposal.  Inorganic constituents exceeding preliminary remediation goals (PRGs) in site soil were similar 

to those identified at previously investigated sites in the eastern portion of NAS Pensacola (E/A&H, 

1997e).  The detected PAH contaminants are likely associated with routine activities such as automobile 

traffic or the asphalt pavement (E/A&H, 1997e).  The USEPA Region 4 (USEPA Region 4, 1997b) and 

FDEP (FDEP, 1997c) approved remedial alternative for Site 4 was no action.  

 

Site 5 

Site 5 was a cover material source for Site 1, the Sanitary Landfill.  Concentrations detected during the 

Site 5 investigation were below PRGs (E/A&H, 1995a).  A previous UST investigation at Site 3221NE, 
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adjacent to the northwest corner of Site 5, showed that the contaminants there were not associated 

with Site 5 (E/A&H, 1995a).  Site 3221NE will be addressed under the Florida Petroleum Program.  The 

USEPA (USEPA Region 4, 1995a) and FDEP (FDEP, 1995a) approved remedial alternative for Site 5 was 

no action.   

 

Site 6 

Site 6 is an active construction-rubble-debris landfill subject to State of Florida solid waste regulations.  

Therefore, the site was not investigated under the IR program.  FDEP concurred with the finding in 

1997 (FDEP, 1997d).   

 

Operable Unit 6:  Sites 9, 29, and 34 

Site 9 was the station disposal site for the old Navy Yard.  The earliest records show that disposal occurred 

here from 1917 until sometime during the 1930s.  It is unknown what was disposed here besides 

domestic refuse.  Soil and groundwater contamination were delineated during the OU 6 RI (E/A&H, 

1997f). Soil contamination at each site was removed.  At Sites 9 and 29, soil contamination appeared to 

be limited to small, isolated constituent concentrations (E/A&H, 1997f).  Therefore, a removal action of 

the metal and PAH-contaminated soils was performed in 1998.  Dieldrin-contaminated surface and 

subsurface soil was removed from Site 9B in 1995.   

 

Elsewhere at Site 9, soil contamination was limited to isolated inorganics, PAHs, and pesticides in 

surface and subsurface soil.  At Sites 29 and 34, dieldrin- contaminated surface and/or subsurface soil 

was removed in 1995 (E/A&H, 1997f).  

 

Much of the rest of the OU 6 area was covered with fill material, buildings, or asphalt pavement during 

construction of the NATTC.  The selected remedial alternative for the OU 6 sites was NFA, with the 

ROD (EnSafe, 2000), approved by the USEPA in 1999 (USEPA Region 4, 1999) and FDEP in 2001 

(FDEP, 2001).   

 

Site 10 

Site 10, Commodore's Pond, was used in the mid-1800s for underwater storage of wooden timbers for 

shipbuilding.  There is no evidence of hazardous-material use, storage, or disposal at this site.   

 

Several detections of dieldrin above its PRG were noted in soil, resulting in the contaminated soil being 

removed (E/A&H, 1995b).  Based on two groundwater sampling events, dieldrin did not appear to be 

leaching to nor impacting shallow groundwater.  Detected concentrations in groundwater were 
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below federal and state standards for drinking water (E/A&H, 1995b).  The USEPA (USEPA Region 4, 

1996b) and FDEP (FDEP, 2000) approved remedial alternative for Site 10 was NFA. 

 

Site 13 

The site extends along the eastern waterfront of the base, including Magazine Point and the waterfront of 

the eastern side of Chevalier Field.  Wetland 10 may have been impacted by Site 13. 

 

Site 13 is the Magazine Point Rubble Disposal Area consisting of the construction debris piles and 

fill along the eastern clay road on Pensacola Bay and the recent dredge-spoil dumping ground at the 

northern tip of Magazine Point.  The site was used to dispose of various clean fill materials, including 

building rubble, bricks, metal, concrete, and wood.  There is no evidence of any hazardous-materials 

disposal.  Detected concentrations of some parameters were identified sporadically in soil associated with 

the dredge-spoil material (E/A&H, 1995h).  Low to not-detected concentrations of all contaminants except 

sodium (naturally occurring) were present in Site 13 monitoring wells (E/A&H, 1995h).  Site 13 was 

approved for “no action” in 1996 by EPA (USEPA Region 4, 1996a) and FDEP (FDEP, 1995h).   

 

Site 14 

This site was created between 1975 and 1977 by depositing spoils from dredging operations in 

Pensacola Bay.  Samples of the basin’s dredge material, collected during the Site 14 investigation, contained 

metals and organic compounds, notably PCBs (E/A&H, 1995c).   However, soil contamination appeared 

limited to the site interior and did not appear to have spread outside its boundaries (E/A&H, 1995c).  Site-

specific groundwater contamination does not appear to be present (E/A&H, 1995c).  Therefore, potential 

contaminant migration into Wetland 63A or Wetland 63B is of minimal concern.   

 

After the berms of the site were collapsed into the sediment basins, eliminating potential 

exposure pathways, Site 14 was approved by USEPA (USEPA Region 4, 1996c) and FDEP (FDEP, 1996a) 

for NFA. 

 

Site 16 

Site 16 occupies approximately 30 acres of a sparsely vegetated, open field immediately northeast of 

Sherman Field.  It was reportedly used between the late 1960s and 1973 for the disposal of pruning and 

tree-trimming refuse.  However, the area may have been used for garbage incineration and ash disposal. 

There was no evidence of chemical usage onsite.  A visual inspection showed evidence of brush and several 

pieces of metal onsite (E/A&H, 1997a).   
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Inorganic constituents exceeding PRGs in site soil were similar to those identified at other sites in the 

area (E/A&H, 1997a).  Elevated soil PAH concentrations likely originated from a source not related to 

site activities (E/A&H, 1997a). Detected concentrations of aluminum and iron in groundwater were 

below their respective reference concentrations at all locations but one for each constituent 

(E/A&H, 1997a).  The USEPA (USEPA, 1997c) and FDEP (FDEP, 1997a) approved alternative for Site 16 

was “no action.”  

 

Site 36 

Site 36, the Industrial Wastewater Treatment Plant (IWTP) sewer line, is approximately 1 mile wide 

by 5.5 miles long in a broad area within the southeastern portion of the activity.  The sewer flows towards 

the IWTP in the northeastern corner of Site 36.  Portions of this line traversed near Wetlands 5A/B, 6, 7, 

8, 63A, and 64.  Resources downgradient of Site 36 are adjacent wetlands and Pensacola Bay.  In 1995 

the segment of the sewer line extending from Site 38 through OU 6 to the IWTP was flushed.  

Since much of the site area near wetlands is paved or covered by buildings or fill material, leaching and 

sediment transport were not considered to be viable pathways for constituent transport (E/A&H 1997b). 

 Groundwater transport, the only viable transport pathway, contained low concentrations of 

contaminants (E/A&H 1997b).  The USEPA (USEPA Region 4, 1997a) and FDEP (FDEP, 1997b) 

approved remedial alternative for Site 36 was NFA.  

 

Site 39 

Site 39, the Oak Grove Campground, is an area of stained soil and debris exhibiting a hydrocarbon odor.  

It is not known how this stain originated, but it is suspected that campers may have poured used motor-oil 

onto the ground.  Records indicated that a saw mill was once located near this site.  Analytical results 

indicated the stain was petroleum-based (E/A&H, 1995e).  A removal action was performed between July 

25 and July 29, 2004.  Approximately 864 tons of soil were removed from the site and replaced with clean 

fill.  Groundwater was also sampled during the investigation (E/A&H, 1995e).  Tetrachloroethene and 

1,1-dichloroethane (first round of sampling) and tetrachloroethene (second round of sampling) were the 

only organic compounds present in groundwater.  These VOCs were only in the top of the uppermost 

aquifer zone; all VOC concentrations were below drinking-water standards.  Aluminum and iron exceeded 

secondary drinking-water standards concentrations were aluminum and iron.  In addition, arsenic, barium, 

calcium, lead, magnesium, and vanadium exceeded their respective NAS Pensacola reference 

(background) concentrations.  In the lower portion of the uppermost aquifer, only iron exceeded a 

secondary drinking-water standard.  Concentrations of aluminum, iron, calcium, and sodium are 

comparable with NAS Pensacola reference concentrations or those for ambient groundwater quality of the 

Sand and Gravel aquifer in this area.  In addition, calcium, iron, magnesium, and sodium are 

essential nutrients and are only toxic at extremely high concentrations.  Due to the limited contamination 
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found in the remedial investigation and the removal of the stained soil, the site did not warrant the 

detailed evaluation of remedial alternatives associated with a feasibility study.  The proposed plan (E/A&H, 

1995d) and ROD (E/A&H, 1995e) presented a “no-action” alternative that was approved by USEPA 

(USEPA Region 4, 1995b) and FDEP (FDEP, 1995b).   

 

3.6 Petroleum Sites 

In addition to the IR sites, petroleum sites also have the potential to impact NAS Pensacola wetlands.  

The sites, tanks, contents, and identified groundwater contaminants are summarized in Table 3-2.  

Petroleum site locations are shown in Figure 2-1.  Their potential impact to individual wetlands is 

discussed in the Section 10. 

 

3.7 Prioritization and Recommendations for Phase II Sampling Locations   

Based on the results of the Phase I investigation, the wetlands were prioritized for Phase II sampling as 

listed in Table 3-3, with those perceived to be the most susceptible to contamination given the 

highest sampling priority.  Generally, wetlands at the eastern side of the base have highest priority.  This 

includes wetlands in the Yacht Basin and Operable Unit (OU) 10.  Wetlands 5, 6, and 64, associated with 

Site 30, and the wetlands associated with Site 1 are also high priority.  Table 3-3 shows the order of 

all wetlands to be sampled and number of samples selected.   

 

In all cases, sample locations were selected based on conditions found during the site reconnaissance. 

Sample locations were selected in areas thought most likely influenced by surficial contaminant runoff or 

groundwater contaminant influences.  It has been established that groundwater flow mimics topography at 

NAS Pensacola; by planning sample locations based on topography, likely areas of groundwater and surface 

water influence can be determined.  All sample locations were selected in areas of high sedimentation or 

topographic depressional areas where contaminants would likely accumulate from immediate and long-term 

influences.  Some sample locations were selected at the wetland area nearest the site to capture any 

immediate influences.  Other locations were selected in areas of ponding or high sedimentation, where it is 

suspected that long-term groundwater influences would be at their maximum and where organic carbon 

and fine-grained sediment distribution would most likely retain any contaminants.  Final sediment sample 

locations are shown on the figures presented in Sections 10 through 15 with the wetland investigation 

findings. 
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Table 3-1 
Sources and Pathways of IR Site-Related Contamination  

Potentially Impacting Site 41 

Source 
(Site) Site Name 

Known or 
Suspected 

Contaminants 
Years of 

Operation 
Potential 

Pathway(s) 

Specific 
Wetland(s)a 
Potentially 
Impacted 

Selected Remedial 
Alternative for Source 

1 (OU 1) Sanitary Landfill Metals, TRPHs, VOCs, 
PAHs, phenols 

30 
(1950-1980) 

Groundwater,  
surface runoff 

1-4, 15-18, W2b Land Use Control 
Implementation Plan (LUCIP) 

for soil to restrict intrusive 
activities; MNA with a 

groundwater interception 
trench upgradient Wetland 3 

3 (UST 18) Crash Crew 
Training Area 

Metals, TRPHs, VOCs, 
PAHs, phenols 

42 
(1955-1997) 

Surface runoff into 
storm water drain 

39, 52, 54,  
62, 72, W1b 

Additional Assessment is 
ongoing. 

4 Army Rubble 
Disposal Area 

Unknown Unknown Groundwater 52, 56-58 NFA-1997 

5 Borrow Pit Unknown Unknown Groundwater,  
surface runoff 

79, 55, W2b NFA-1995 

6 Fort Redoubt Rubble 
Disposal Area 

Unknown Unknown Groundwater,  
surface runoff 

79,W2b NFA-1997 

9 (OU 6) Navy Yard 
Disposal Area 

Metals, TRPHs, PAHs 13 
(1917-1930s) 

Groundwater,  
surface runoff 

6-8, 64 NFA-1999 

10 Commodore's Pond Metals, TRPHs, 
PAHs, phenols 

Unknown 
(1800s) 

Groundwater,  
surface runoff 

6-8, 64 NFA-1996 

11 (OU 2) North Chevalier 
Disposal Area 

Metals, TRPHs, VOCs, 
PAHs, phenols 

Unknown 
(1930s-present) 

Groundwater,  
surface runoff, 
direct discharge 

7-8, 64 Pending 

12 (OU 2) Scrap Bins Metals, TRPHs, PAHs, 
phenols, PCBs 

60 
(early 

1930s-present) 

Storm water drainage 6-8, 64 Pending 

13 Magazine Point 
Rubble Disposal 

Area 

TRPHs, VOCs, PAHs, 
phenolsc 

Unknown Groundwater 10 NFA-1996 

14 Dredge Spoil Fill 
Area 

Metals, TRPHs, VOCs, 
PAHs, phenols 

19 
(1975-1994) 

Groundwater, 
storm water overflow 

63B NFA-1996 

16 Brush Disposal Area Metals Unknown 
(1960s-present) 

Groundwater, 
surface runoff 

19,W2b NFA-1997 
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Table 3-1 
Sources and Pathways of IR Site-Related Contamination  

Potentially Impacting Site 41 

Source 
(Site) Site Name 

Known or 
Suspected 

Contaminants 
Years of 

Operation 
Potential 

Pathway(s) 

Specific 
Wetland(s)a 
Potentially 
Impacted 

Selected Remedial 
Alternative for Source 

19 Fuel Farm Pipeline 
Leak Area 

Metals, TRPHs, PAHs, 
VOCs 

Single incident 
(1958) 

Groundwater, 
surface runoff 

49, 52, 54 Contaminated Soil Excavation 
and Disposal. Groundwater 
remediation using nutrient 

injection treatment 
technology. 

 
23 Chevalier Field 

Pipeline Leak Area 
Metals, TRPHs, PAHs, 

phenols 
Two incidents 
(1965, 1970) 

Groundwater, 
surface runoff 

6-8 NFA 2001 

25 Radium Spill Site Metals, VOCs Single incident 
(1978) 

Groundwater 64 Pending 

27 Radium Dial Shop 
Sewer 

Metals, VOCs 1940-1976 Groundwater 5 Pending 

29 (OU 6) Soil South of 
Building 3460 

Metals, TRPHs, PAHs, 
VOCs 

Unknown 
(1970s-1980s) 

Groundwater 6-8, 64 NFA-1999 

30 (OU 2) Buildings 649 and 
755 

Metals, TRPHs, VOCs, 
PAHs, phenols 

30 
(1940s-1970s) 

Groundwater, 
surface runoff, 
direct discharge 

5-8, 64 Pending 

32,33,35 
(OU 10) 

Industrial 
Wastewater 

Treatment Plant 

Metals, VOCs, BNAs 24 
(1973-1997) 

Groundwater, 
surface runoff 

7-13 Soil NFA; 
Groundwater recovery system 

34 (OU 6) Solvent North of 
Building 3557 

Metals, TRPHs, PAHs, 
phenols 

Single incident 
(1984) 

Groundwater 6-8, 64 NFA — 1999 

36 Industrial 
Waste Sewer 

Metals, TRPHs, VOCs, 
PAHs, phenols 

24 
(1973-1997) 

Groundwater 5-13, 63 NFA — 1997 

37 Sherman Field Area Metals, TRPHs, VOCs, 
PAHs 

Single Incident 
(1983) 

Groundwater 48, 52, 54 Multi phase extraction for 
removal of free product and 
remediation of contaminated 

soil 
39 Oak Grove 

Campground 
TRPHs, VOCs Unknown Groundwater 56 NFA — 1994 

43 Demolition Debris 
Disposal Area 

Metals Unknown Groundwater 5, 6 Pending 
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Table 3-1 
Sources and Pathways of IR Site-Related Contamination  

Potentially Impacting Site 41 

Source 
(Site) Site Name 

Known or 
Suspected 

Contaminants 
Years of 

Operation 
Potential 

Pathway(s) 

Specific 
Wetland(s)a 
Potentially 
Impacted 

Selected Remedial 
Alternative for Source 

44 Solvent near 
Bldg 3221 

VOCs Unknown Groundwater 79,52,W2 Pending 

 
Notes:  
a = Wetland number corresponds USEPA wetland inventory (USEPA, 1991a) 
b = Wetlands not identified in USEPA wetland inventory (USEPA, 1991a) 
c = Suspected source of these contaminants is the former Industrial Wastewater Treatment Plant (Sites 32, 33, and 35).  Source: Modified from E&E, 1992. 
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Table 3-2 
Petroleum Sites Potentially Impacting NAS Pensacola Wetlands  

Map Label Site Name Tanks/Size Contents Groundwater Contaminants 

UST A 3221 SW 1/1,000 Gal Waste Oil, PD-680 TCE, PCE, Methylene Chloride 

UST B PWC Site 4 Sludge Disposal Waste Oil, Jet Fuel Petroleum Hydrocarbons 

UST C PWC Site 1 Pipeline JP-5 Petroleum Hydrocarbons 

UST D Building 604 Unknown TCE Chlorinated Solvents 

UST E DFM Pipeline Pipeline Diesel None 

UST F 607NE 2/500 Gal Waste Oil, Jet Fuel Lead 

UST G 2662W 1,000 Gal Used Oil, Jp-5 BTEX 

UST H 3557 2/500 Gal Waste Oil None 

UST I 3220 Multiple Tanks/Unknown Size Diesel, Waste Oil, TCE Unknown 

UST J 3450W Multiple/1,000 Gal Gasoline TCE, 1,1,1-trichloroethane 

UST K PWC Site 3/3810N 1/500 Gal Fuel Oil TRPHs, PAHs 

UST L 3644 2/8,000 Gal Diesel Petroleum Hydrocarbons 

UST M 709N,S 3/2,000 Gal Fuel Oil Unknown 

UST N 647, 648, 649, 692 3/1,000 Gal, 3/500 Gal Waste Oil, Kerosene Unknown 

UST O UST 18 Open Pits Jet Fuel, Waste Oil BTEX, Lead 

UST P Sites 1 to 13 AVGAS Line and 
12 Tanks/500 Gal 

Jet Fuel Lead, Petroleum Hydrocarbons 

UST Q Radar Site 3255 1/300 Gal Diesel Petroleum Hydrocarbons 

UST R 3221 NE 1/500 Gal Waste Oil, Water Tainted JP-5 None 

UST S Site 19 Pipeline Jet Fuel Petroleum Hydrocarbons 

UST T Site 20 1/1,511,580 Gal, AST JP-5 Petroleum Hydrocarbons 

UST U Site 26 Unknown Jet Fuel Petroleum Hydrocarbons 

UST V Site 23 Unknown Jet Fuel Petroleum Hydrocarbons 
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Table 3-2 
Petroleum Sites Potentially Impacting NAS Pensacola Wetlands  

Map Label Site Name Tanks/Size Contents Groundwater Contaminants 

UST W Site 26 Unknown Jet Fuel Petroleum Hydrocarbons 

UST X Site 27 Unknown Jet Fuel Petroleum Hydrocarbons 

 
Notes: 
a = Wetland number corresponds to USEPA wetland inventory (USEPA, 1991a) 
b = Wetlands not identified in USEPA wetland inventory (USEPA, 1991a) 
c = Suspected source of these contaminants is the former Industrial Wastewater Treatment Plant (Sites 32, 33, and 35) 
LUCIP = Land Use Control Implementation Plan 
MNA = Monitored Natural Attenuation 
NFA = No Further Action 
OU = Operable Unit 
PAHs = Polycyclic Aromatic Hydrocarbons 
PCBs = Polychlorinated Biphenyls 
TRPHs = Total Recoverable Petroleum Hydrocarbons 
UST = Underground Storage Tank 
VOCs = Volatile Organic Compounds 

Source:  Derived from E&E, 1992. 
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Table 3-3 
Phase II Wetlands Sampling Priority 

Wetland 
Number of 

Samples Planned Justification 

Wetlands 7, 8, 
and 64 

(Yacht Basin) 

24 Sediment 

5 Surface Water 

Based on previous investigations, the Yacht Basin may have received contaminants from many sites, including 9 through 13, 
29, 30, 36, and OU 10 and from activities within the Yacht Basin itself.  Contaminants have likely migrated via surface water or 
groundwater.  Some outfalls present will be sampled, but transects are also required to cover such a large area.  

Wetland 5 9 Sediment 

5 Surface Water 

Wetland 5 has been impacted, probably by Site 30.  Previous investigations, including an immediate removal action, have 
taken place in this wetland.  See text describing previous results. 

Wetland 6 11 Sediment 

3 Surface Water 

Wetland 6 has possibly been contaminated from most of the sites that have impacted the Yacht Basin.  Sample locations were 
selected based on surface outfalls.  

Wetland 1 4 Sediment 

2 Surface Water 

Limited sampling of this wetland was performed by USEPA and by E/A&H.  Sample locations are selected to characterize the 
extent of potential contaminants in other areas of the wetland. 

Wetland 3 6 Sediment  

2 Surface Water 

Samples have been collected in this wetland by USEPA and E/A&H.  Sample locations are selected to characterize the extent 
of potential contaminants in other areas of the wetland. 

Wetland 4D 5 Sediment 

3 Surface Water 

Previous data exists for Wetland 4D only.  Samples will help characterize the extent of potential contaminants in other areas of 
the wetland.   

Wetland 15 4 Sediment 

2 Surface Water 

USEPA has collected samples here, but additional data are needed to confirm whether any influences exist from Site 1. 

Wetland 16 3 Sediment 

2 Surface Water 

USEPA and E/A&H have collected samples in this wetland. It appears to be Impacted by Site 1.  Additional samples are 
needed to characterize the extent of contamination.   

Wetland 17 3 Sediment 

1 Surface Water 

USEPA collected samples in this wetland.  It does not appear to be impacted by Site 1, but additional samples will be needed 
to confirm this. 

Wetland 18 4 Sediment 

2 Surface Water 

USEPA and E/A&H have both collected samples. Wetland 18 appears to be impacted by Site 1.  Additional data are required to 
characterize the extent of potential contaminants in other areas.  

Wetlands 
10A/10B, 11, 12, 
and 13 

6 Sediment 

3 Surface Water 

This wetland was sampled by E/A&H and is suspected of being impacted by OU 10. Sample locations are selected to 
characterize the extent of potential contaminants in other areas of this wetland. 

Wetland 63A 5 Sediment 

2 Surface Water 

Potential impacts from Chevalier Field and Building 3380.  Little is known about this area. 

Wetland 63B 4 Sediment 

2 Surface Water 

Potential impacts from Chevalier Field.  Little is known about this area. 
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Table 3-3 
Phase II Wetlands Sampling Priority 

Wetland 
Number of 

Samples Planned Justification 

Wetland W1 3 Surface Water Three sediment samples were collected in this wetland as part of the Site 3 investigation.  Thirteen additional sediment 
samples were collected from the grated catch basins, but are not considered as part of this investigation, since the pathway to 
the receptors is not complete.  Surface water samples are needed to help characterize the extent of contamination. 

Wetland 48 1 Sediment  

1 Surface Water 

This sample was selected in an area immediately adjacent to a small culvert that drains into Wetland 52.  Any contaminants 
detected here will likely be impacting areas further downgradient. 

Wetland 52A 

(Eastern Portion) 

1 Sediment 

1 Surface Water 

Suspected groundwater and surface water impacts from Site 3 (UST 18).  Sample location is in an area of high groundwater 
recharge into a relatively fast-moving stream. 

Wetland 52A 
(Western 
Portion) 

4 Sediment 

2 Surface Water 

 

Potential impacts from Site 4.  Little is known about this site. 

Wetland 72 2 Sediment 

1 Surface Water 

Potential surface water impacts from Site 3.  Samples will be collected at a large culvert that is the apparent origin of this 
wetland. 

Wetland 57 1 Sediment 

1 Surface Water 

Potential impacts from Site 4.  Little is known about this site. 

Wetland 58 1 Sediment  

1 Surface Water 

Potential impacts from Site 4.  Little is known about this site. 

Wetland 19  3 Sediment 

2 Surface Water 

Site 16 has potentially impacted this wetland. Sample locations were selected in areas of ponding and high sediment 
deposition. 

Wetland W2 3 Sediment 

1 Surface Water 

Potential impacts from Site 16. 

Wetland 56A 1 Sediment 

1 Surface Water 

The Site 39 RI has concluded that contamination is limited to a small area and is not impacting any offsite locations.  
However, Site 4 may be impacting this wetland. 

Wetland 79 3 Sediment 

1 Surface Water 

Potential impacts from Site 5 and Site 6.  Little is known about these sites. 

Wetland 49 2 Sediment 

1 Surface Water 

Possible impacts from Site 19, which is located within wetland boundaries. 

Wetland 27 3 Sediment 

2 Surface Water 

Control wetland used for reference comparison. 
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Table 3-3 
Phase II Wetlands Sampling Priority 

Wetland 
Number of 

Samples Planned Justification 

Wetland 32 3 Sediment 

2 Surface Water 

Control wetland used for reference comparison. 

Wetland 33 3 Sediment  

2 Surface Water 

Control wetland used for reference comparison. 
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4.0 PHASE II, III, AND IV (CONFIRMATION SAMPLING) METHODS 

E;( 1;$-(* '+ 1207(--< F;"7; "#7%G*(- "#,(-."/$."0# 0H -(*")(#.< -G2H$7( F$.(2< $#* ?"0.$ H02 .;( 

5".( 89 F(.%$#*-< "- *(-72"?(* "# .;( !"#$% '+I!5 J02K 6%$#< 5".( 89 LEIANO< 9PPQHR< !"#$% '+I!5 5A6 < 

5".( 89 LEIANO< 9PPQ/R< $#* !"#$% '+I!5 5A6 A**(#*G) LEIANO< 9PPC*RS  E$7; *07G)(#. $#* 1;$-( 0H 

.;( "#,(-."/$."0# F$- $1120,(* ?T .;( N$,T< U5E6A< !VE6< $#* N$."0#$% W7($#"7 $#* A.)0-1;(2"7 

A*)"#"-.2$."0# LNWAAR ?(H02( -$)1%"#/ F$- 70#*G7.(*S   

 

4.1 Phase II  

Sampling Rationale  

A- -.$.(* "# .;( !"#$% '+I!5 5A6< 5".( 89LEIANO< 9PPQ/R $#* -G))$2"X(* "# 5(7."0# Y< 6;$-( + 

"*(#."H"(* F(.%$#*- 2(ZG"2"#/ HG2.;(2 -$)1%"#/ $#* $#$%T-"- "# 6;$-( ++S  E;( 12"02"."X$."0# 0H -(*")(#. 

-$)1%"#/ %07$."0#- F$- 12(-(#.(* "# E$?%( YDYS  E;( #G)?(2 0H -$)1%(- $#* $#$%T."7$% )(.;0*- H02 

-(*")(#. 7;()"-.2T $2( %"-.(* H02 ($7; F(.%$#* "# E$?%( 8D9 L.$?%(- $2( %07$.(* $. .;( (#* 0H 

($7; -(7."0#RS  E;( #G)?(2 0H -$)1%(- $#* $#$%T."7$% )(.;0*- H02 -G2H$7( F$.(2 7;()"-.2T $2( %"-.(* H02 

($7; F(.%$#* "# E$?%( 8DAS   

 

Sediment Sampling Procedures 

6;$-( ++ -$)1%(- H02 7;()"7$% $#* 1;T-"7$% $#$%T-"- F(2( 70%%(7.(* H20) .;( F(.%$#*- 0H 70#7(2# H20) 

N0,()?(2 9PPQ .;20G/; [$#G$2T 9PP@S  >0-. -$)1%( %07$."0#- "# ($7; F(.%$#* F(2( "*(#."H"(* G-"#/ 

.;( /%0?$% 10-"."0#"#/ -T-.() L\65RS  O0F(,(2< -0)( -(*")(#. -$)1%(- "#7%G*(* "# .;( 6;$-( ++ *$.$ 

-(. F(2( 70%%(7.(* *G2"#/ 12(,"0G- '+- 70)1%(.(* $. -".(- $*]$7(#. .0 5".( 89 $#* F(2( #0. -G2,(T(* 

F".; \65S  E;(-( -$)1%(- "#7%G*(* A8 -(*")(#. -$)1%(- 70%%(7.(* $#* $#$%TX(* H20) J(.%$#*- 9< Y< @< 

9B< 9@< $#* 9^ "# 9PP8S   

 

5$)1%"#/ 1207(*G2(- H02 6;$-( ++ F(2( 1(2H02)(* "# $7702*$#7( F".; .;( !"#$% '+I!5 5A6< 5".( 
89 LEIANO< 9PPQ/RS  5(*")(#. -$)1%(- H02 7;()"7$%< 1;T-"7$%< $#* .0_"70%0/"7$% $#$%T-(- F(2( 70%%(7.(* 

H20) B .0 @ "#7;(- *(1.; F".; $ -.$"#%(--D-.((% ;$#* $G/(2< -7001< 02 )"#"D60#$2 /2$? "# $7702*$#7( 

F".; 5(7."0# 8 02 5(7."0# C 0H .;( !"#$% C5A6 LEIANO< 9PP8RS  E;( 0#%T *(,"$."0# "# 6;$-( ++ H20) .;( 

5".( 89 5A6 "#,0%,(* H"(%* $*]G-.)(#.- 0H -$)1%( %07$."0#- ?$-(* 0# -".( 70#*"."0#- L"S(S< %$7K 0H 

$77(--"?"%".T .0 7(2.$"# $2($- 0H $ F(.%$#*RS  

 

Surface Water Sampling Procedures 

5G2H$7( F$.(2 -$)1%(- H02 7;()"7$% $#$%T-(- F(2( 70%%(7.(* ?T -G?)(2/"#/ .;( -$)1%( ?0..%( 02 G-"#/ $ 

a())(2(2 -$)1%(2 $7702*"#/ .0 1207(*G2(- 0G.%"#(* "# 5(7."0# CS8S9 0H .;( !"#$% C5A6 LEIANO< 9PP8RS  

E%(,(# -G2H$7( F$.(2 -$)1%(- 70%%(7.(* *G2"#/ 0.;(2 -".( "#,(-."/$."0#- F(2( "#702102$.(* "#.0 .;( 
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6;$-( ++ *$.$ -(.S  EG2?"*".T< ;T*20/(# "0# 70#7(#.2$."0# L1OR< 70#*G7.",".T< $#* -$%"#".T )($-G2()(#.- 

70%%(7.(* *G2"#/ .;( 6;$-( ++ -G2H$7( F$.(2 -$)1%"#/ $2( 12(-(#.(* "# E$?%( 8DYS 

 

Analytical Methods 

A%% -(*")(#. $#* -G2H$7( F$.(2 -$)1%(- 70%%(7.(* *G2"#/ .;( 6;$-( ++ (,(#. F(2( -G?)"..(* H02 

%$?02$.02T $#$%T-"- 0H =WC-< 5=WC-< 1(-."7"*(-I6Cb-< $#* )(.$%-S  +# $**"."0#< .0.$% 02/$#"7 7$2?0#< $#* 

/2$"# -"X( $#$%T-"- F(2( 70#*G7.(* 0# -(*")(#. -$)1%(-S   

 

4.2 Phase III 

Sampling Rationale 

EF(#.TD-"_ 10.(#."$%%T 70#.$)"#$.(* F(.%$#*- F(2( "*(#."H"(* ?$-(* 0# .;( 6;$-( ++ -$)1%"#/ 2(-G%.-S  

E;(-( A@ F(.%$#*- F(2( $--"/#(* .0 0#( 0H .;2(( /20G1-: 2(*< 02$#/(< 02 ?%G(S  A--"/#"#/ $ 

F(.%$#* 70%02 F$- ?$-(* 0# $ -G?](7.",( *(.(2)"#$."0# 0H 70#.$)"#$#. *"-.2"?G."0# $#* (_7((*$#7(- 0H 

2(H(2(#7( ,$%G(- $#* -(*")(#. $#* F$.(2DZG$%".T ?(#7;)$2K-S  E;( /20G1"#/- $2( *(H"#(* $- .;( 

H0%%0F"#/: 

 

'(*:  C0#.$)"#$."0# $11($2- 2(%$.(* .0 $# +' -".( F".; 70#-"-.(#. (_7((*$#7( 0H 

2(H(2(#7( ,$%G(- $#* ?(#7;)$2K-S  J(.%$#*- $--"/#(* .;( 2(* *(-"/#$."0# $2( 

J(.%$#*- @8< QAIQb< Y< 8V< 9@< 9^LA $#* bR< 9B< 9A< $#* J9S 

 

W2$#/(: C0#.$)"#$."0# )$T ?( 2(%$.(* .0 $# +' -".(S  O0F(,(2< %")".(* 70#.$)"#$#.- 

(_7((* 2(H(2(#7( ,$%G(- 02 ?(#7;)$2K-< 02 .;( 70#.$)"#$#.- (_7((* ?(#7;)$2K- ?G. *0 

#0. $11($2 .0 ?( -".(D2(%$.(*S  J(.%$#*- $--"/#(* .;( 02$#/( *(-"/#$."0# $2( J(.%$#*- 9 

LA $#* bR< 9Q< @< @YA< 8^< $#* 8PS 

 

b%G(:  +-0%$.(* 02 #0 70#.$)"#$#.- $2( *(.(7.(*S  E;0-( *(.(7.(* $2(< "# )0-. 7$-(-< ?(%0F 

2(H(2(#7( ,$%G(- $#*I02 ?(#7;)$2K- $#* *0 #0. $11($2 .0 ?( 2(%$.(* .0 $# +' -".(S 

J(.%$#*- $--"/#(* .;( ?%G( *(-"/#$."0# $2( J(.%$#*- 9Y< 9C< 9P LA $#* bR< QA< Q@< QC< 

Q^< @Yb< CA< CP< $#* JAS 

 

AH.(2 2(,"(F"#/ 6;$-( ++ -(*")(#. $#* -G2H$7( F$.(2 70#.$)"#$#. *"-.2"?G."0# $#* 0.;(2 7;$2$7.(2"-."7- 

"# .;( 2(*D $#* 02$#/(D70*(* F(.%$#*- L$- *"-7G--(* "# 5(7."0# @SAR< .;( 2(*D $#* 02$#/(D70*(* 

F(.%$#*- F(2( HG2.;(2 -G?*","*(* $7702*"#/ .0 .;("2 #$.G2( $#* (_.(#. 0H -(*")(#. 70#.$)"#$."0# $#* 

.;("2 -")"%$2".T 0H -(,(2$% 1;T-"7$% 7;$2$7.(2"-."7- .;$. 70G%* $HH(7. 70#.$)"#$#. H$.( $#* ;$?".$. G-( 

L"#7%G*"#/ -$%"#".T< *(1.; 0H -G2H$7( F$.(2< EWC< $#* 2"1$2"$# ;$?".$.RS  b%G(D70*(* F(.%$#*- F(2( #0. 

70#-"*(2(*< $- .;( *(.(7.(* 1$2$)(.(2- F(2( *(.(2)"#(* #0. .0 ?( -".(D2(%$.(*S   
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5G2H$7( F$.(2 (_7((*$#7(- F(2( (,$%G$.(*< ?G. .;(T $11($2(* "-0%$.(* $#* #0. +' -".( 2(%$.(*S 

E;( -G2H$7( F$.(2 -$)1%(- F(2( #0. H"%.(2(*< $#* )$#T F(2( ;"/;%T .G2?"*S  bT -G?*","*"#/ .;(-( 

F(.%$#*-< $#T 2"-K ZG$#."H"(* "# 0#( F(.%$#* 70G%* ?( (_.2$10%$.(* .0 *(.(2)"#( 10.(#."$% 2"-K "# 

0.;(2 F(.%$#*- "# .;$. /20G1S  E;( /20G1"#/- $#* 2$."0#$%( H02 -(%(7."0# $2( -G))$2"X(* ?(%0F: 

 

Group A, Wetland 64:  E;"- (-.G$2"#( F(.%$#* "- G#"ZG(< 12")$2"%T ?(7$G-( ". 2(7(",(- 2G#0HH H20) $ 

%$2/( $2($ 0H .;( ?$-( $#* ;$- ;"/; 70#7(#.2$."0#- 0H -(,(2$% )(.$%-< 6AO-< $#* 1(-."7"*(-S 

E;( -(*")(#. "# .;"- F(.%$#* ;$- ;"/; EWC ,$%G(-S  

 

Group B, Wetlands 3 and 5A:  E;(-( F(.%$#*- ;$,( -")"%$2 1;T-"7$% 7;$2$7.(2"-."7- $#* 

70#.$)"#$#.-< $%.;0G/; J(.%$#* Y ;$* 2(%$.",(%T %"..%( 6AO 70#.$)"#$."0# 70)1$2(* .0 J(.%$#* QAS  

E;(-( F(.%$#*- ;$,( -")"%$2 -1(7"(- .;$. %",( $#* H((* "# .;()S 

 

Group C, Wetlands 4D, 15, 16, 18A, 18B, and 63A:  E;(-( F(.%$#*- $2( $*]$7(#. .0 $#* 

."*$%%T "#H%G(#7(* ?T (".;(2 6(#-$70%$ b$T 02 b$T0G \2$#*(S  E;( .T1(- 0H 2(7(1.02- 12(-(#. "# .;(-( 

F(.%$#*- $2( (_1(7.(* .0 ?( -")"%$2 .0 ($7; 0.;(2S  J(.%$#*- 9@ $#* 9^ F(2( -(%(7.(* .0 

2(12(-(#. \20G1 C ?(7$G-( .;(T ;$* .;( ;"/;(-. %(,(%- 0H 70#.$)"#$."0# "# 70)1$2"-0# F".; .;( 

0.;(2 \20G1 C J(.%$#*-S 

 

Group D, Wetlands 1, 5B, 6, 10, and W1:  E;(-( F(.%$#*- $11($2 $- )$#D)$*( *2$"#$/( *".7;(-< 

-(,(2$% 0H F;"7; $2( %07$.(* "# *(,(%01(* $2($- 0H .;( ?$-(S  VG( .0 .;("2 7;$##(%"X(* H($.G2(- $#*I02 

120_")".T .0 *(,(%01(* $2($-< .;(T ;$,( %")".(* (70%0/"7$% 2(7(1.02-S  E;(-( F(.%$#*- $2( 70)1$2$?%( 

"# 1;T-"7$% 7;$2$7.(2"-."7- $#* .T1(- 0H 7;()"7$% 70#.$)"#$."0#S  

 

Group E, Wetlands 48 and 49:  E;(-( H2(-;F$.(2 F(.%$#*- $2( 0# .;( F(-.(2# -"*( 0H .;( ?$-( $#* 

*0 #0. $11($2 .0 ?( ")1$7.(* ?T $#T +' -".(-S  b0.; $2( 1$%G-.2"#( H02(-.(* F(.%$#*- -G?](7. .0 

1(2"0*"7< "#.(2)"..(#. H%00*"#/S 

 

E$?%( 8D8 -;0F- J(.%$#* \20G1- A .;20G/; E $#* .;( 7;$2$7.(2"-."7- G-(* .0 7$.(/02"X( .;( 2(*D$#* 

02$#/(D70*(* F(.%$#*- "#7%G*(* "# .;(-( /20G1-S  N0.( .;$. 2(*D $#* 02$#/(D70*(* F(.%$#*- )$T ?( 

70)?"#(* "#.0 .;( -$)( /20G1S   

 

b$-(* 0# Oc- $#* 10.(#."$% 2(7(1.02 -1(7"(-< J(.%$#* @8 H20) \20G1 A< J(.%$#*- Y $#* QA H20) 

\20G1 b< $#* J(.%$#*- 9@ $#* 9^ H20) \20G1 C F(2( -(%(7.(* H02 .;( ;"/;(-. -$)1%"#/ 12"02".T "# 

6;$-( +++S  +H 70#.$)"#$."0# "# J(.%$#*- 9@ $#* 9^ F$- *(.(2)"#(* .0 ?( $. %(,(%- 120*G7"#/ $*,(2-( 
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(70%0/"7$% (HH(7.-< .;(# .(7;#"ZG(- 7$# ?( G-(* .0 12(*"7. .;( 10.(#."$% H02 (HH(7.- "# .;( 2()$"#"#/ 

\20G1 C F(.%$#*- L8V< 9Q< $#* @YAR -G7; $- ?$7KD7$%7G%$."0# 02 2(/2(--"0# $#$%T-"-S 

 

b0.; \20G1 V $#* E F(.%$#*- 70#.$"#(* (%(,$.(* %(,(%- 0H 70#.$)"#$#.-< )0-.%T 1(-."7"*(-d ;0F(,(2< 

.;(-( /20G1- F(2( #0. 70#-"*(2(* H02 6;$-( +++ -$)1%"#/S  E;( \20G1 V F(.%$#*- F(2( #0. 70#-"*(2(*  

HG2.;(2 12")$2"%T ?(7$G-( .;(T $2( 7;$##(%"X(* *2$"#$/( *".7;(- F".;"# .;( NA5 6(#-$70%$ -.02) F$.(2 

*2$"#$/( -T-.() F;"7; 2(7(",( 70#."#G$% ")1$7.- H20) -.02) F$.(2 $#* $2( $7.",(%T )$"#.$"#(* ?T 

?$-( )$"#.(#$#7( 1(2-0##(%S  E;( \20G1 E J(.%$#*-< 8^ $#* 8P< F(2( #0. -$)1%(* ?(7$G-( ?0.; $2( 

;($,"%T "#H%G(#7(* ?T -($-0#$% H%G7.G$."0#- "# 2$"#H$%% $#* $11($2(* *2T H02 )G7; 0H .;( T($2 L.;(T *0 

#0. $11($2 .0 ;$,( 120%"H"7 $ZG$."7 70))G#"."(-RS  J(.%$#*- 8^ $#* 8P $%-0 *0 #0. $11($2 .0 ?( 

")1$7.(* ?T $#T +' -".(-S 

 

+# 9PPC< .;( 6;$-( +++ $--(--)(#. F$- 70#*G7.(* $. -(%(7.(* %07$."0#- "# J(.%$#*- Y< QA< 9@< 9^b< YY< 

$#* @8S  5$)1%( %07$."0#- F(2( -(%(7.(* "# $2($- 0H .;( F(.%$#*- (_;"?"."#/ 2(%$.",(%T ;"/;< )(*"G)< 

$#* %0F %(,(%- 0H 70#.$)"#$."0#S  E;( /2$*"(#. -$)1%"#/ F$- 12010-(* .0 T"(%* $ ?(..(2 "*($ 0H 2(%$.",( 

2"-K "# 7(2.$"# 102."0#- 0H .;( F(.%$#*S  J(.%$#* CQ< F;"7; "- #0. 2(%$.(* .0 $# +' -".(< F$- $%-0 -$)1%(* 

*G2"#/ 6;$-( +++ $- $ 2(H(2(#7( F(.%$#* ?G. F$- -G?-(ZG(#.%T *(.(2)"#(* #0. .0 ?( -G".$?%( $#* "- #0. 

"#7%G*(* "# .;"- *07G)(#.S  6;$-( +++ F$- 70#*G7.(* .0 HG2.;(2 7;$2$7.(2"X( 2"-K $. .;( 5".( 89 F(.%$#*-d 

.;(2(H02(< -(*")(#. 7;()"-.2T< .0_"7".T< ?(#.;"7 70))G#".T $#$%T-"- $#* ?"0$77G)G%$."0# -$)1%(- F(2( 

70%%(7.(* H02 $#$%T-"- "# AG/G-. $#* 5(1.()?(2 9PPC $- 0G.%"#(* "# .;( $1120,(* !"#$% '+I!5 5A6 
A**(#*G) LEIANO< 9PPC*RS 

 

Phase III Sample Locations  

Wetland 64 e 5(*")(#. -$)1%(- H02 .0_"7".T< 7;()"-.2T< EWC< /2$"# -"X(< $#* ?(#.;"7 *",(2-".T F(2( 

70%%(7.(* $. %07$."0#- B89>@8B8< B89>@8BQ< $#* B89>@8B@S  !"-; ."--G( -$)1%(- F(2( $%-0 70%%(7.(*S  

EF0 *"-72(.( -G2H$7( F$.(2 -$)1%(- F(2( $%-0 70%%(7.(* #($2 -(*")(#. %07$."0#- B89>@8B9 $#* 

B89>@8BA $#* -(*")(#. %07$."0#- B89>@8BA $#* B89>@8BQS   

 

Wetland 5 e 5(*")(#. -$)1%(- H02 .0_"7".T< 7;()"-.2T< EWC< /2$"# -"X(< $#* ?(#.;"7 *",(2-".T F(2( 

70%%(7.(* $. %07$."0#- B89>QAB8< B89>QABQ< $#* B89>QAB@S  V"-72(.( -G2H$7( F$.(2 -$)1%(- H02 

7;()"-.2T $#* .0_"7".T .(-."#/ F(2( $%-0 70%%(7.(* $. .;0-( %07$."0#-S   

 

Wetland 3 e 5(*")(#. -$)1%(- H02 .0_"7".T< 7;()"-.2T< EWC< /2$"# -"X(< $#* ?(#.;"7 *",(2-".T F(2( 

70%%(7.(* $. %07$."0#- B89>BYBA $#* B89>BYBCS  A -G2H$7( F$.(2 -$)1%( F$- 70%%(7.(* H02 7;()"-.2T 

$#* .0_"7".T .(-."#/ $. B89JBYB9S  
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Wetland 18B e 5(*")(#. F$- 70%%(7.(* $. %07$."0# B89>9^bB9 H02 .0_"7".T< 7;()"-.2T< EWC< /2$"# 

-"X(< $#* ?(#.;"7 *",(2-".T $#$%T-"-S  +# $**"."0#< 12(T H"-; F(2( 70%%(7.(* H02 F;0%( ?0*T ."--G( $#$%T-"-S  

 

Wetland 16 e 5(*")(#. F$- 70%%(7.(* $. %07$."0# B89>9@B9 H02 .0_"7".T< 7;()"-.2T< EWC< /2$"# -"X(< 

$#* ?(#.;"7 *",(2-".T $#$%T-"-S   

 

Sediment, Surface Water, and Biota Sampling Procedures 

5(*")(#. $#* -G2H$7( F$.(2 -$)1%(- F(2( 70%%(7.(* H02 7;()"-.2T $#* .0_"7".T .(-."#/ H0%%0F"#/ .;( 

1207(*G2(- *(-72"?(* H02 6;$-( ++S  5(*")(#. -$)1%(- H02 ?(#.;"7 *",(2-".T .(-."#/ F(2( 70%%(7.(* $- 

70)10-".(- 0H .;2(( /2$? -$)1%(- F".;"# 9B H((. 0H ($7; -$)1%( %07$."0# .0 $770G#. H02 

-1$."$% ,$2"$?"%".TS 

 

U-"#/ #(F H"-; .2$1-< #$.",( H02$/"#/ H"-; -1(7"(- H20) J(.%$#*- @8 $#* 9^ F(2( 70%%(7.(* H02 

."--G( $#$%T-"- *G2"#/ 6;$-( +++S  C0#.20% -1(7")(#- F(2( 70%%(7.(* H20) 2(H(2(#7( J(.%$#* YYS  A%% 

.2$1- F(2( ?$".(* F".; 70))(27"$% *0/ H00* $#* 1%$7(* 0# .;( F(.%$#* H%002S  E;( .2$1- F(2( 7;(7K(* 

1(2"0*"7$%%T< $#* .;( H"-; F(2( 70%%(7.(* $#* .;(2)$%%T 12(-(2,(*S   

 

J".;"# J(.%$#* @8< .F0 H"-; .2$1- F(2( 1%$7(* #($2 6;$-( ++ -(*")(#. -$)1%( %07$."0#- B89>@8B8< 

B89>@8BQ< $#* B89>@8B@S  J".;"# J(.%$#* 9^< 0#( .2$1 F$- 1%$7(* $. ".- )0G.; "# $# $2($ %"K(%T .0 ?( 

H2(ZG(#.(* ?T H"-;S  EF0 .2$1- F(2( 1%$7(* "# J(.%$#* YY< $#* 0#( F$- 1%$7(* "# J(.%$#* CQS   

 

AH.(2 .;( 9BD*$T 1(2"0*< .;( H"-; -1(7"(- F(2( "*(#."H"(*< 1%$7(* "# 2(-($%$?%( 1%$-."7 ?$/-< $#* %$?(%(* 

F".; .;( -$)1%( #G)?(2 0# .;( 0G.-"*( 0H .;( 1%$-."7 ?$/ $#* 0# $# "#-"*( .$/S  E;( -$)1%(- F(2( 

.2$#-102.(* 0# *2T "7( .0 .;( $#$%T."7$% %$?02$.02T< F;(2( .;(T F(2( 1207(--(* $#* $#$%TX(* H02 

F;0%( ?0*T 70#.$)"#$#. %(,(%-S 

 

Analytical Methods 

A%% -(*")(#. -$)1%(- 70%%(7.(* *G2"#/ 6;$-( +++ F(2( $#$%TX(* H02 5=WC-< 1(-."7"*(-I6Cb-< )(.$%-< 

EWC< $#* /2$"# -"X(S  5G2H$7( F$.(2 -$)1%(- F(2( 70%%(7.(* H02 =WC< 5=WC< 1(-."7"*(I6Cb< $#* 

)(.$%- $#$%T-"-S  A%.;0G/; 6;$-( +++ -(*")(#. -$)1%(- F(2( 70%%(7.(* $. .;( -$)( %07$."0#- $- 6;$-( ++< 

*(,"$."0#- "# -(*")(#. 7;()"-.2T F(2( (_1(7.(* *G( .0 7;$#/(- "# -".( 70#*"."0#- *G2"#/ .;( .")( 

?(.F((# .;( -$)1%"#/ (,(#.-S  E;( #G)?(2 0H -$)1%(- $#* $#$%T."7$% )(.;0*- H02 -(*")(#. 7;()"-.2T 

$2( %"-.(* H02 ($7; F(.%$#* "# E$?%( 8D9S  E;( #G)?(2 0H -$)1%(- $#* $#$%T."7$% )(.;0*- H02 

-G2H$7( F$.(2 7;()"-.2T $2( %"-.(* H02 ($7; F(.%$#* "# E$?%( 8DAS   
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4.3 2001 Confirmation Sampling/Phase IV 

Rationale 

b(7$G-( H"-; F(2( #0. $#$%TX(* H02 )(27G2T *G2"#/ 6;$-( +++< .;"- -$)1%"#/ (,(#. F$- 70#*G7.(* .0 

*(,(%01 -".(D-1(7"H"7 ?"0.$ -(*")(#. $77G)G%$."0# H$7.02 Lb5A!R H02 G-( "# )0*(%"#/ )(27G2TS  A%.;0G/; 

)(27G2T F$- .;( 12")$2T 70#.$)"#$#. 0H 70#7(2#< .;( -701( 0H .;( "#,(-."/$."0# F$- (_1$#*(* .0 

"#7%G*( 1(-."7"*(-I6Cb-< 5=WC- $#* )(.$%-S  E;( b5A! "- 7$%7G%$.(* G-"#/ 2(-G%.- H20) 70D%07$.(* 

-(*")(#. $#* 12(T H"-; -$)1%(-S  V$.$ H20) .;( 6;$-( ++ $#* +++ -$)1%"#/ (,(#.- F(2( (,$%G$.(* .0 

"*(#."HT $ 2$#/( 0H EWC $#* )(27G2T 70#7(#.2$."0#-S  EWC 2$#/(- H02 J(.%$#* @8 $2( -;0F# ?(%0FS  

 
TOC Ranges 

Range Wetland 64 

Low f 9g 

Medium 9D8g 

High h 8g 

 

>(27G2T 70#7(#.2$."0#- F(2( $%-0 (,$%G$.(*< $#* .;( H0%%0F"#/ 72".(2"$ F(2( (-.$?%"-;(* .0 2(12(-(#. 

%0F< )(*"G)< $#* ;"/; EWC 70#7(#.2$."0#-< $- -;0F# 0# .;( #(_. 1$/(S 

 

Mercury Ranges 

Range Wetland 64 

Low NV 

Medium BSY 11) 

High h BSY 11) 

 

A )$.2"_ F$- *(,(%01(* H02 J(.%$#* @8 .;$. 70)1$2(* EWC $#* )(27G2T *$.$ H20) ($7; -".( .0 H"#* 

-$)1%( %07$."0#- )((."#/ .;( $?0,( 72".(2"$S  !02 J(.%$#* @8< %07$."0#- F(2( #0. H0G#* H02 

70)?"#$."0#- 0H %0F EWC $#* ;"/; )(27G2T 70#7(#.2$."0#- 02 )(*"G) EWC $#* ;"/; )(27G2T 

70#7(#.2$."0#-S  A%% 0.;(2 70)?"#$."0#- H02 J(.%$#* @8 F(2( H0G#*S  A .0.$% 0H -(,(# -$)1%( %07$."0#- 

F(2( -(%(7.(* H02 J(.%$#* @8 $- -G))$2"X(* "# E$?%( 8DQS   

 

Sampling Procedures 

5(,(# -(*")(#. -$)1%(- F(2( 70%%(7.(* $. %07$."0#- B89>@8BA< B89>@8BY< B89>@8BQ< B89>@8B@< 

B89>@8BC< B89>@899< $#* B89>@8A8 "# J(.%$#* @8 *G2"#/ AG/G-. ABB9S  5(*")(#. -$)1%(- F(2( 

70%%(7.(* G-"#/ .;( $112012"$.( )($#- LE7K)$# *2(*/(< 60#$2 *2(*/(< -.$"#%(--D-.((% -7001< (.7SR< 

*(1(#*"#/ 0# F$.(2 *(1.; $#* -".( $77(--"?"%".TS  A 10%T/0# 1$..(2# F".; .;2(( -$)1%"#/ 10"#.- 

-".G$.(* $1120_")$.(%T 9B T$2*- $1$2. F$- (-.$?%"-;(* $. ($7; -$)1%( %07$."0#S  A. ($7; 0H .;( 
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.;2(( -$)1%"#/ 10"#.-< .;2(( -(*")(#. -$)1%(- LB .0 @ "#7;(- "# *(1.;R F(2( 70%%(7.(* $#* 70)10-".(* 

H02 %$?02$.02T $#$%T-"-S  E;( -$)1%"#/ H0%%0F(* 1207(*G2(- -1(7"H"(* "# .;( .(7;#"7$% )()02$#*G) H02 

.;"- (,(#. LE#5$H(< ABB9RS   

 

W#( ?$". .2$1 F$- $%-0 *(1%0T(* $. ($7; %07$."0# H02 H"-; 70%%(7."0#S  V2T *0/ H00* F$- G-(* $- ?$". H02 

.;( .2$1- L$ -$)1%( 0H F;"7; F"%% ?( 70%%(7.(* H02 %$?02$.02T $#$%T-"-RS  !"-; F(2( 70%%(7.(* H02 

F;0%( ?0*T ."--G( $#$%T-"- LH02 %"1"* 70#.(#. $#* )(27G2TRS  E;( .$2/(. H"-; -1(7"(- H02 .2$11"#/ F$- .;( 

\G%H K"%%"H"-; L!G#*G%G- /2$#*"-RS  E;( H"-; 70%%(7.(* "# .;( .2$1 F(2( (_$)"#(* "# .;( H"(%*< F".; .;( 

%$2/(-. 02/$#"-)- -(%(7.(* H02 $#$%T-"-S  E;( 70%%(7.(* H"-; F(2( 2(.$"#(* "# $ .$#K H02 $. %($-. A8 ;0G2- 

?(H02( -;"1)(#. .0 .;( %$?02$.02T .0 $%%0F .")( H02 G#*"/(-.(* H00* .0 1$-- .;20G/; .;("2 -T-.()S   

 

Analysis 

E;( H"-; -$)1%(- F(2( -G?)"..(* .0 5EL 5$,$##$; 0H 5$,$##$;< \(02/"$ H02 $#$%T-"- 0H 1(27(#. %"1"*-< 

)(.$%-< 6Cb-< 1(-."7"*(- $#* 5=WC-S 

 

4.3.1 Wetland 5B — Confirmation Sampling 

Rationale  

+# ABB8< HG2.;(2 -$)1%"#/ F$- 70#*G7.(* $. J(.%$#* Qb .0 H"%% $# "*(#."H"(* *$.$ /$1 H02 .;( *(%"#($."0# 

0H 7$*)"G) "# -(*")(#. #($2 %07$."0# B89>QbBAS  !",( %07$."0#- F(2( -$)1%(* "# J(.%$#* Qb $#* 

0#( -(*")(#. -$)1%( 70%%(7.(* H20) J(.%$#* 9PA "# >$27; ABB8S  EF0 -(*")(#. -$)1%(- F(2( 

70%%(7.(* G1-.2($) $#* .F0 -(*")(#. -$)1%(- F(2( 70%%(7.(* *0F#-.2($) $. QBDH00. $#* 9BBDH00. 

"#.(2,$%-S  L07$."0# B89>QbBA F$- $%-0 2(-$)1%(*S  J(.%$#* 9PA F$- $%-0 -$)1%(* *G2"#/ .;"- (,(#. .0 

-(2,( $- $ 2(H(2(#7( F(.%$#* ?(7$G-( 0H ".- -")"%$2 7;$2$7.(2"-."7- H02 J(.%$#* QbS   

 

Procedures 

E;( -$)1%"#/ H0%%0F(* -$)1%"#/ 1207(*G2(- -1(7"H"(* "# .;( .(7;#"7$% )()02$#*G) H02 .;"- (,(#. 

LE#5$H(< ABB8$RS  b(7$G-( .;( -G2H$7( F$.(2 F$- -;$%%0F< .;( -(*")(#. -$)1%(- F(2( 70%%(7.(* $. 

($7; %07$."0# G-"#/ $ ;$#* $G/(2S  5$)1%(- F(2( 70#.$"#(2"X(*< %$?(%(*< $#* -;"11(* .0 .;( $112012"$.( 

%$?02$.02T H02 $#$%T-"-S   

 

Analysis  

C0%%(7.(* -$)1%(- F(2( -G?)"..(* H02 -(*")(#. 7;()"-.2T $#$%T-"- $. 5EL 5$,$##$; $#* .0_"7".T .(-."#/ 

$. E'AC L$?02$.02TS  5(*")(#. -$)1%(- F(2( $#$%TX(* H02 5=WC-< 1(-."7"*(-I6Cb-< $#* )(.$%-S  

E0_"7".T F$- $--(--(* G-"#/ 9BD*$T -G2,",$% $#* /20F.; .(-.- G-"#/ .;( $)1;"10*< OT$%(%%$ $X.(7$ 

LU5E6A< ABBB$RS 
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4.3.2 Surface Water Resampling 

A%-0 "# >$27; ABB8< -G2H$7( F$.(2 -$)1%(- F(2( 70%%(7.(* H20) J(.%$#*- @< 9B< 9C< 9P< @YA< $#* CA H02 

%$?02$.02T $#$%T-"- -1(7"H"(* "# .;( )()02$#*G)S  E;( -$)1%"#/ F$- 70#*G7.(* .0 70#H"2) 12(,"0G- 

H"#*"#/- $- 0G.%"#(* "# E$?%( 8D@S  5G2H$7( F$.(2 -$)1%(- 70G%* #0. ?( 70%%(7.(* H20) J(.%$#* 9Y< 9Q< 02 

Q^ ?(7$G-( -G2H$7( F$.(2 F$- #0. 12(-(#.S  +# $**"."0#< J(.%$#* 9@ F$- "#$*,(2.(#.%T -$)1%(* H02 

)(.$%-< "#7%G*"#/ )(27G2TS 

 

4.4 Sample Management 

A%% (#,"20#)(#.$% -$)1%(- F(2( 12(-(2,(*< %$?(%(*< 1$7K(*< $#* -;"11(* G#*(2 -.2"7. 7;$"#D0HD7G-.0*T 

1207(*G2(-< "# $7702*$#7( F".; 5(7."0# 9A 0H .;( !"#$% C5A6 LEIANO< 9PP8RS  A%% .()1(2$.G2(D-(#-".",( 

-$)1%( -;"1)(#.- #0. $#$%TX(* %07$%%T F(2( 1G. 0# "7( $#* -(#. ,"$ $# 0,(2#"/;. (_12(-- 70G2"(2 .0 .;( 

$112012"$.( %$?02$.02TS E;( %$?02$.02T F$- #0."H"(* .;( *$T 0H -;"1)(#.S  5$)1%( 70#.$"#(2- $#* 

12(-(2,$.",(- H02 ($7; .T1( 0H $#$%T-"- $2( %"-.(* "# E$?%( 8DCS 

 

Quality Assurance/Quality Control Samples 

cG$%".T $--G2$#7(IZG$%".T 70#.20% LcAIcCR -$)1%(- H02 7;()"7$% $#$%T-"- F(2( 70%%(7.(* .0 (#-G2( .;( 

ZG$%".T 0H H"(%* $#* %$?02$.02T 1207(*G2(- ?T 70#H"2)"#/ .;( %(,(% 0H 2(120*G7"?"%".T $..$"#$?%( "# .;( 

-$)1%"#/ $#* $#$%T."7$% 1207(--< .;( ZG$%".T 0H (ZG"1)(#. *(70#.$)"#$."0#< .;( ZG$%".T 0H -0G27( F$.(2- 

$#* )$.(2"$%-< -$)1%( (_10-G2( .0 $)?"(#. 70#.$)"#$."0# *G2"#/ ;$#*%"#/< $#* .;( %(,(% 0H 

%$?02$.02T 12(7"-"0#S  A%% H"(%* cAIcC -$)1%(- F(2( 70%%(7.(* "# $7702*$#7( F".; 5(7."0# 9Q 0H .;( 

!"#$% C5A6 LEIANO< 9PP8RS 

 

cAIcC -$)1%(- H02 .;( .0_"7".T< ?"0$77G)G%$."0#< $#* *",(2-".T $#$%T-(- F(2( #0. 70%%(7.(* ?(7$G-( .;( 

%$?02$.02"(- 1(2H02)"#/ .;(-( $#$%T-(- H0%%0F(* .;("2 0F# "#.(2#$% ZG$%".T 1207(*G2(- .0 (#-G2( 

*$.$ G-$?"%".TS 

 

Ancillary Data 

A#7"%%$2T *$.$ 1(2."#(#. .0 -$)1%"#/ $7.","."(- F(2( 70%%(7.(* H02 ($7; -$)1%"#/ (,(#.S  !"(%* "#H02)$."0# 

"#7%G*(* 1(2-0##(% "*(#."H"7$."0#< -$)1%"#/ .")(< %07$."0#< F($.;(2 70#*"."0#-< .(-. (ZG"1)(#. $#* 

-$)1%( 70#.$"#(2- G-(*< -$)1%"#/ )(.;0*-< 1;T-"7$%I7;()"7$% 1$2$)(.(2- )($-G2(*< 120?%()- 

(#70G#.(2(*< $#* 1207(*G2$% *(,"$."0#-S  E;( *$.$ F(2( 2(702*(* "# ?0G#* H"(%* %0/?00K-S     

 

Decontamination 

A%% -$)1%"#/ (ZG"1)(#. G-(* .0 70%%(7. 7;()"7$% $#* .0_"7".T *$.$ F$- *(70#.$)"#$.(* H0%%0F"#/ 

1207(*G2(- 0G.%"#(* "# 5(7."0# 99 0H .;( !"#$% C5A6 LEIANO< 9PP8RS 
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Sample Identification 

VG( .0 .;( #((* .0 *"-."#/G"-; )G%."1%( F(.%$#*- F".;"# $ -"#/%( -".( *(-"/#$."0#< -$)1%( "*(#."H"7$."0# 

1207(*G2(- F(2( )0*"H"(* H20) .;0-( 12(-(#.(* "# .;( !"#$% C5A6 LEIANO< 9PP8RS  E;( #(F -$)1%( 

"*(#."H"7$."0# -7;()( F$- G-(* 0#%T H02 -(*")(#. $#* -G2H$7( F$.(2 -$)1%(- $#* $HH(7.(* .;( 

H"H.; .;20G/; ("/;.; 7;$2$7.(2-S E;( H"H.; $#* -"_.; 7;$2$7.(2- 2(H(22(* .0 .;( F(.%$#* #G)?(2< $#* .;( 

-(,(#.; $#* ("/;.; 7;$2$7.(2- 2(H(22(* .0 .;( -$)1%( #G)?(2 F".;"# .;$. F(.%$#*S  b(7$G-( $%% 

-(*")(#. -$)1%(- F(2( 70%%(7.(* H20) B .0 @ "#7;(- *((1< .;( %$-. .F0 7;$2$7.(2- F(2( jDB9Sk  

!02 (_$)1%(< -(*")(#. -$)1%( %07$."0# A F".;"# J(.%$#* Y *G2"#/ .;( 5".( 89 "#,(-."/$."0# F$- 

*(-"/#$.(* jB89>BYBAB9Sk  !02 F(.%$#* #G)?(2- .;2(( 7;$2$7.(2- %0#/ L9^A< 9^b< (.7SR< .;( F(.%$#* 

#G)?(2 F$- /",(# "# .;( H"H.;< -"_.;< $#* -(,(#.; 7;$2$7.(2-S  !02 (_$)1%(< -(*")(#. -$)1%( %07$."0# Y 

"# J(.%$#* 9^A F$- *(-"/#$.(* jB89>9^AYB9Sk 

 

A%% cC -$)1%(- H0%%0F(* .;( "*(#."H"7$."0# 1207(*G2( *(-72"?(* $?0,(S  E;( )$.2"_ "*(#."H"7$."0# 

#G)?(2- F(2( 70#-"-.(#. F".; .;( !"#$% C5A6 LEIANO< 9PP8RS 

 

Sample Containers and Preservation 

A%% %$?02$.02TD120,"*(* 70#.$"#(2- F(2( 12(7%($#(* $#* 7(2."H"(*< $- -1(7"H"(* "# C;$1.(2 9A 0H .;( 

!"#$% C5A6 LEIANO< 9PP8RS  A%% -$)1%(- F(2( 12(-(2,(* F".; "7( .0 8lmAlC ?(H02( -;"1)(#. "# 

$7702*$#7( F".; .;( !"#$% C5A6 LEIANO< 9PP8R (_7(1. .;( -$)1%(- H02 .0_"7".T $#$%T-"- $#* 

?(#.;"7 *",(2-".TS  E;( -$)1%(- H02 .0_"70%0/"7$% -.G*"(- F(2( 70G2"(2(* 0# "7( *"2(7.%T .0 .;( 

%07$% %$?02$.02T .F"7( $ *$T *G2"#/ -$)1%( 70%%(7."0#< F;(2( .;(T F(2( -.02(* $. 8lC ?(H02( $#$%T-"-S  

E;( -$)1%(- H02 ?(#.;"7 *",(2-".T F(2( 12(-(2,(* "# 9Bg H02)$%"# $#* *"* #0. 2(ZG"2( 

.()1(2$.G2( 12(-(2,$."0# .0 (#-G2( -$)1%( "#.(/2".TS 

 

4.5 Analytical Parameters 

5".( 89 -$)1%(- F(2( 70%%(7.(* H02 7;()"7$%< 1;T-"7$%< .0_"7".T< $#*I02 *",(2-".T $#$%T-"-S  

C;()"7$% $#$%T-(- 120,"*(* $ ?$-"- H02 *(.(2)"#"#/ .;( #$.G2( $#* (_.(#. 0H -".( 70#.$)"#$."0# $#* 

70#.$)"#$#. ?"0$77G)G%$."0# 10.(#."$%S  6;T-"7$% $#$%T-(- ;(%1(* $--(-- .;( 10.(#."$% ?"0$,$"%$?"%".T 0H 

70#.$)"#$#.- F".;"# .;( -0G27( )(*"$ ?T (,$%G$."#/ .;( $)0G#. 0H .0.$% 02/$#"7 7$2?0# $#* /2$"# -"X( 

0H .;( -(*")(#.S  E0_"7".T $#* *",(2-".T .(-.- ;(%1(* ZG$#."HT (HH(7.- .0 (#*10"#. -1(7"(-S   

 

E;( #G)?(2 0H 5".( 89 -$)1%(- 70%%(7.(* $#* .;( $#$%T."7$% 2(ZG"2()(#.- H02 6;$-(- ++ $#* +++ $2( 

-G))$2"X(* "# E$?%( 8D^S  6;$-( ++ -(*")(#. $#* -G2H$7( F$.(2 $#$%T."7$% 2(-G%.- $2( 12(-(#.(* "# 

A11(#*"_ bS  6;$-( +++ -(*")(#.< -G2H$7( F$.(2< $#* ?"0.$ $#$%T."7$% 2(-G%.- $2( 12(-(#.(* "# 

A11(#*"_ CS  5$)1%( 2(-G%.- H20) ABB9 $#* ABB8 $2( 12(-(#.(* "# A11(#*"_ VS  EA+ E#,"20#)(#.$% 

57"(#7(- +#7S< 0H >0?"%(< A%$?$)$< H0%%0F(* $# "#.(2#$% %$?02$.02T 1207(*G2( H02 -1(7"(- (#G)(2$."0# 
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G-"#/ -.$#*$2* *"--(7."0# )"720-701( .(7;#"ZG(-S  E;"- 1207(*G2( "- "#7%G*(* "# A11(#*"_ E< $#* .;( 

2(-G%.- 0H .;("2 H"#*"#/- $2( "#7%G*(* "# A11(#*"_ !S  6207(*G2(- H02 .0_"7".T $#$%T-"- $2( "#7%G*(* "# 

A11(#*"_ \S 

 

+# $**"."0# .0 .;( CL6 )(.;0* $#$%T-(- *G2"#/ 6;$-( ++< $ *G1%"7$.( /20G1 0H -(*")(#. -$)1%(- F$- 

$#$%TX(* H02 )(.$%- ?T $ )0*"H"(* )(.;0* .;$. G-(* ;T*20H%G02"7 $7"* H02 )(.$%- *"/(-."0# "#-.($* 0H 

#".2"7 $7"*< F;"7; "- G-(* "# .;( CL6 )(.;0*S  E;"- )0*"H"(* )(.;0* "- 7".(* "# 5(7."0# Q< V$.$ 

=$%"*$."0#S E;( ;T*20H%G02"7 $7"* *"/(-."0# F$- 1(2H02)(* $. !VE6n- 2(ZG(-. $- $ .(-. 7$-( .0 70)1$2( 

.;( .F0 *"/(-."0# .(7;#"ZG(-S  E;( 2(-G%.- H20) .;( .F0 )(.;0*- F(2( ,(2T 70)1$2$?%(d .;(2(H02(< 0#%T 

.;( CL6 )(.;0* *$.$ ;$,( ?((# 12(-(#.(* H02 (,$%G$."0# "# .;"- 2(102.S  E;(-( .F0 )(.;0*- $2( 

70)1$2(* "# A11(#*"_ OS 

 

5(*")(#.- F(2( $%-0 $#$%TX(* H02 1;T-"7$% 1$2$)(.(2-S  5(*")(#. -$)1%(- F(2( $#$%TX(* H02 EWC 

$7702*"#/ .0 U5E6A >(.;0* 5J ̂ 8@DPB@B< $#* /2$"# -"X( $7702*"#/ .0 A)(2"7$# 507"(.T H02 E(-."#/ $#* 

>$.(2"$%- LA5E>R >(.;0* V8AA LA5E>< 9PPBRS  E;(-( $#$%T-(- F(2( 70#*G7.(* ?T C(")"7 L$?02$.02"(- 

0H N$22$/$#-(..< ';0*( +-%$#*< *G2"#/ 6;$-( ++ $#* 5EL 5$,$##$; L$?02$.02"(- 0H 5$,$##$;< \(02/"$< 

*G2"#/ 6;$-( +++ $#* 70#H"2)$."0# -$)1%"#/ 1;$-(-S 

 

4.6 Global Positioning System 

\65 F$- G-(* .0 "*(#."HT -$)1%( %07$."0#- $. 5".( 89S  A. NA5 6(#-$70%$< .;( \65 G#". 2(ZG"2(* $ 

-.$."0#$2T 2(H(2(#7( 2(7(",(2 .;$. F$- 1%$7(* $. $ -G2,(T(* %07$."0# $#* 70#."#G$%%T 2(702*(* -"/#$%- 

H20) -$.(%%".(-S  b(H02( H"(%* -$)1%"#/< $ 20,(2 G#". F$- "#"."$%"X(*S  A -.01D$#*D/0 -G2,(T F$- 

1(2H02)(* ?T 1$G-"#/ H02 $ H(F -(70#*- $. ($7; -$)1%"#/ %07$."0# L"*(#."H"(* ?T -.$K(- %$?(%(* F".; .;( 

-$)1%( "*(#."H"7$."0# #G)?(2RS  U-"#/ .;( ;$#*D;(%* 70#.20%%(2< .;( G-(2 2(702*(* $#* 

$112012"$.(%T *(-72"?(* ($7; 10"#.S  E;"- 1207(-- 0H "#"."$%"X$."0# $#* -G?-(ZG(#. 2(702*"#/ "- .(2)(* $ 

j7;$"#Sk  A. ($7; *$Tn- (#*< .;( )()02T 7$2*- F(2( *0F#%0$*(*S   

 

W#( $*,$#.$/( 0H G-"#/ \65 H02 )$11"#/ F$.(2D?$-(* -$)1%"#/ %07$."0#- "- .;$. 2(-$)1%"#/ $. .;( 

-$)( %07$."0# Lo BS9 )(.(2R "- 10--"?%(S   

 

4.7 Deviations 

A**"."0#$% 2(-($27; "#.0 %$?02$.02T .(7;#"ZG(- F$- 1(2H02)(* $H.(2 .;( 5A6 $**(#*G) F$- H"#$%"X(* 

$#* *"-.2"?G.(*S  +#"."$%%T< .;( 9BD*$T OT$%(%%$ $X.(7$ .(-. H02 -G2,",$%< /20F.;< $#* 2(120*G7."0# F$- 

1%$##(* .0 ?( 1(2H02)(* 0# -(*")(#. -$)1%(- 70%%(7.(* H20) J(.%$#*- QA $#* Y *G2"#/ 6;$-( +++S  

O0F(,(2< ?$-(* 0# .;( 2(70))(#*$."0# 0H .;( 70#.2$7. %$?02$.02T< .;( A^D*$T C;"20#0)G- .(#.$#- .(-. 

LA5E> >(.;0* E9CB@DPQbR H02 -G2,",$% $#* ()(2/(#7( F$- 1(2H02)(* "#-.($*S  U5E6A $#* 
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!VE6 70#7G22(* F".; .;"- $#$%T-"- 7;$#/(S  E;( 9BD*$T OT$%(%%$ .(-. F$- *"-70#."#G(* ?(7$G-( 9B *$T- 

F$- 70#-"*(2(* "#-GHH"7"(#. .0 0?.$"# $*(ZG$.( /20F.; $#* 2(120*G7."0# 2(-10#-(< ?0.; K(T 

)($-G2()(#. (#*10"#.- H02 .;"- .(-.S  E;( %0#/(2 .(-. (#$?%(* .;( 7;20#"7 (#*10"#.- .0 ?( )($-G2(* 

)02( (HH(7.",(%TS 

 

+# $**"."0#< HG%% ECLIEAL $#$%T-"- F$- 02"/"#$%%T 12010-(* H02 .;( $#$%T-"- 0H 12(T H"-; "# 6;$-( +++S  VG( 

.0 $ -$)1%"#/ (2202< .;( H"-; ."--G( F$- $#$%TX(* H02 1(-."7"*(-I6Cb-< 5=WC-< $#* A11(#*"_ +p )(.$%-S 

E;"- $#$%T-"- *"* #0. "#7%G*( )(27G2T< $ 1$2$)(.(2 .;$. ;$- $ 10.(#."$% .0 ?"0$77G)G%$.(S  E0 $**2(-- 

.;"- *$.$ /$1< -(*")(#. $#* 12(T H"-; -$)1%(- F(2( 70%%(7.(* H20) J(.%$#* @8 "# ABBBS  

 

5(,(2$% -G2H$7( F$.(2 -$)1%(- 70%%(7.(* *G2"#/ .;( 6;$-( ++ -$)1%"#/ (HH02. (_7((*(* F$.(2DZG$%".T 

72".(2"$ H02 )(.$%-< F;"7; )$T ;$,( ?((# $..2"?G.$?%( .0 ;"/; .G2?"*".T 0H .;( -G2H$7( F$.(2 70%%(7.(*S  

E0 *(.(2)"#( "H .G2?"*".T F$- .;( 7$G-( 0H .;( )(.$% (_7((*$#7(-< -G2H$7( F$.(2 H20) -(,(2$% F(.%$#*- 

F$- 2(-$)1%(* "# ABB8 LJ(.%$#*- @< 9B< 9Q< 9C< 9PA< @YA< $#* CARS  b0.; .0.$% $#* *"--0%,(* )(.$%- 

$#$%T-"- F$- 1(2H02)(*S  J(.%$#*- 9Y< 9Q< $#* Q^ ;$* #0 -G2H$7( F$.(2d .;(2(H02(< #0 -$)1%(- F(2( 

70%%(7.(*S  E;0G/; .;( .(7;#"7$% )()02$#*G) H02 .;( -G2H$7( F$.(2 2(-$)1%"#/ LE#5$H(< ABB8?R 

-1(7"H"(* .;$. F$.(2 ZG$%".T 1$2$)(.(2- L"S(S< .G2?"*".T< -1(7"H"7 70#*G7.$#7(< 1O< $#* .()1(2$.G2(R F(2( 

.0 ?( 70%%(7.(* *G2"#/ .;( -$)1%"#/< .;"- F$- #0. $770)1%"-;(* *G( .0 -$)1%(2 (2202S  

 

5$)1%( %07$."0# B89>QAB9 70G%* #0. ?( 2(-$)1%(* *G2"#/ 6;$-( +++ ?(7$G-( .;( $2($ #0 %0#/(2 

70#.$"#(* -G2H$7( F$.(2S  +# $**"."0#< 70#H"2)$."0# -$)1%(- 0H -G2H$7( F$.(2 "# ABB8 70G%* #0. ?( 

70%%(7.(* $. %07$."0# B89>9QB9 $#* B89>CAB9 ?(7$G-( 0H .;( %$7K 0H -G2H$7( F$.(2S   

 



Table 4-1
Summary of Sediment Samples and Analysis by Wetland

Wetland Fresh/Estuarine? Metals PAHs PCBs Pesticides SVOC TOC TPH VOC
Grain 
Size HF Metals AVS/SEM

Phase II

10 F 7 7 7 7 7 3 N/A 7 3 1 N/A
12 F 2 2 2 2 2 2 N/A 2 2 N/A N/A
13 F 1 1 1 1 1 1 N/A 1 1 N/A N/A
15 E 4 4 4 4 4 4 N/A 3 4 N/A N/A
16 E 4 4 4 4 4 3 N/A 4 3 1 N/A
17 E 3 3 3 3 3 3 N/A 3 3 N/A N/A
18A F 4 4 4 4 4 3 N/A 3 3 N/A N/A
18B E 1 1 1 1 1 1 N/A 1 1 N/A N/A
19A F 2 2 2 2 2 2 N/A 2 2 N/A N/A
19B E 1 1 1 1 1 1 N/A 1 1 N/A N/A
1A F 3 3 3 3 3 2 N/A 3 2 N/A N/A
1B F 2 2 2 2 2 2 N/A 2 2 N/A N/A
3 F 10 10 10 10 10 7 N/A 10 7 1 N/A
48 F 1 1 1 1 1 1 N/A 1 1 N/A N/A
49 F 3 3 3 3 3 3 N/A 3 3 N/A N/A
4D E 5 5 5 5 5 5 N/A 5 5 1 N/A
52 F 5 5 5 5 5 5 N/A 5 5 N/A N/A
56 F 1 1 1 1 1 1 N/A 1 1 N/A N/A
57 F 1 1 1 1 1 1 N/A 1 1 N/A N/A
58 F 1 1 1 1 1 1 N/A 1 1 N/A N/A
5A F 7 7 7 7 7 7 N/A 7 7 N/A N/A
5B F 2 2 2 2 2 2 N/A 2 2 N/A N/A
6 F 12 11 12 12 11 11 N/A 12 11 N/A N/A
63A E 5 5 5 5 5 5 N/A 5 5 1 N/A
63B E 4 4 4 4 4 4 N/A 4 4 N/A N/A
64 E 24 24 24 24 24 24 N/A 24 24 1 N/A
72 F 2 2 2 2 2 2 N/A 2 2 N/A N/A
W1 F 3 3 3 3 3 3 3 3 3 N/A N/A
W2 E 3 3 3 3 3 3 N/A 3 3 N/A N/A
25 F 3 3 3 3 3 3 N/A 3 3 N/A N/A
27 E 2 2 2 2 2 2 N/A 2 2 N/A N/A
32 F 3 3 3 3 3 3 N/A 3 3 N/A N/A
33 E 3 3 3 3 3 3 N/A 3 3 N/A N/A

Phase III

16 E 1 1 1 1 1 1 N/A 1 1 N/A N/A
18B E 1 1 1 1 1 1 N/A 1 1 N/A N/A
3 F 2 2 2 2 2 2 N/A 2 2 N/A N/A
5A F 3 3 3 3 3 3 N/A 3 3 N/A N/A
64 E 3 3 3 3 3 3 N/A 3 3 N/A N/A
75 F 1 1 1 1 1 1 N/A 1 1 N/A N/A
33 E 2 2 2 2 2 2 N/A 2 2 N/A N/A

2001 Sampling

64 E 7 7 7 7 7 7 N/A N/A N/A N/A 7

Phase IV/2004 Sampling

19A F 1 1 1 1 1 1 N/A 1 1 N/A N/A
5B F 5 5 5 5 5 5 N/A 5 5 N/A N/A

Notes:

N/A = Not Analyzed
E = Estuarine
F = Freshwater

The number under each analytical method indicated the number of samples 
analyzed for that wetland.



Table 4-2
Summary of Surface Water Samples and Analysis by Wetland

Wetland Fresh/Estuarine? Metals Pesticides/PCBs SVOCs TPH VOC
Phase II
10 F 4 4 4 N/A 4
12 F 1 1 1 N/A 1
13 F 1 R 1 N/A 1
15 E 2 2 2 N/A 2
16 E 3 3 3 N/A 3
17 E 1 1 1 N/A 1
18A F 2 2 2 N/A 2
18B E 1 1 1 N/A 1
19A F 1 1 1 N/A 1
19B E 1 1 1 N/A 1
1A F 1 1 1 N/A 1
1B F 1 1 1 N/A 1
3 F 7 7 7 N/A 7
48 F 1 1 1 N/A 1
49 F 2 2 2 N/A 2
4D E 2 2 2 N/A 2
52 F 2 2 2 N/A 2
56 F 1 1 1 N/A 1
57 F 1 1 1 N/A 1
58 F 1 1 1 N/A 1
5A F 6 6 6 N/A 6
5B F 1 1 1 N/A 1
6 F 3 3 3 N/A 3
63A E 1 1 1 N/A 1
63B E 2 2 2 N/A 2
72 F 1 1 1 N/A 1
W1 F 6 6 6 3 6
W2 E 1 1 1 N/A 1
25 F 2 2 2 N/A 2
27 E 1 1 1 N/A 1
32 F 2 2 2 N/A 2
33 E 2 2 2 N/A 2
Phase III
3 F 1 1 1 N/A 1
5A F 3 3 3 N/A 3
64 E 2 2 2 N/A 2
75 F 1 1 1 N/A 1
33 E 1 1 1 N/A 1
Phase IV/2004 Confirmation Sampling
10 F 1 N/A N/A N/A N/A
16 E 1 N/A N/A N/A N/A
17 E 1 N/A N/A N/A N/A
19A F 1 N/A N/A N/A N/A
6 F 1 N/A N/A N/A 1
63A E 1 N/A N/A N/A N/A
72 F 1 N/A N/A N/A N/A

Notes:

N/A = Not Analyzed
R = Rejected
F = Freshwater
E = Estuarine

The number under each analytical method indicated the number of samples analyzed 
for that wetland.
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Table 4-3 
Site 41 Phase II Surface Water Sample pH, Turbidity,  

Specific Conductance, and Salinity Measurements 

Wetland Sample Location pH Turbidity 
Specific 

Conductance Salinity 

9 B89JBB9B9 @SCB A BSAY9 BSBB 

Y B89JBYB9B9 
B89JBYBAB9 
B89JBYBYB9 
B89JBYB8B9 

@S89 
QSC^ 
QSPP 
QSP@ 

9A 
8CB 
@PB 
Y 

BSAQC 
BS88 
BS8B8 
BSA@9 

BSBB 
BSB9 
BSB9 
BSB9 

8V B89J8V9B9 
B89J8V8B9 

@SQQ 
@SBA 

B 
B 

YSY9 
9AS@ 

BS9Q 
BSC@ 

QA B89JQA9B9 
B89JQAAB9 
B89JQA8B9 
B89JQAQB9 

@SYB 
@S9B 
@SY9 
@SBY 

A9 
Y^ 
9A 
988 

BS9@P 
BS98@ 
BS9@@ 
BSA9 

BSBB 
BSBB 
BSBB 
BSBB 

9A B89J9AB9B9 @SA9 9 YSP8 BSAB 

9Y B89J9YB9B9 @S9Y h9<BBB 9SY9 BSB@ 

9Q B89J9QB9B9 
B89J9QBAB9 

@SB9 
@SP^ 

h9<BBB 
B 

9SAB 
9SC8 

BSBQ 
BSB^ 

9@ B89J9@B9B9 
B89J9@BAB9 

@S^@ 
CSB9 

9B 
9C 

9PS@ 
ABSB 

9S9C 
9SA@ 

9C B89J9CB9B9 @SC^ B A8SC 9S8P 

9^ B89J9^AAB9 
B89J9^b9B9 

QS8C 
QSBA 

9^^ 
P 

BSAY9 
BSQQ 

BSB 
BSBA 

9P B89J9PAAB9 
B89J9Pb9B9 

@SAB 
QSQC 

89 
9P 

BS9BY 
BS@C@ 

BSB 
BSYQ 

AQ B89JAQB9B9 
B89JAQBYB9 

@SA8 
QSC@ 

A 
B 

BSPY9 
9S8 

BSB8 
BSB@ 

AC B89JACB9B9 @SYQ A^A 9^S^ 9S99 

YA B89JYAB9B9 
B89JYABYB9 

8SBA 
8SB@ 

9 
A 

BSAQ@ 
BSY@C 

BSBB 
BS9B 

YY B89JYYB9B9 
B89JYYBYB9 

QS99 
8SP9 

9 
9 

AS8^ 
8SAB 

BS9A 
BSA9 

8^ B89J8^B9B9 YSP@ Y BSBC^ BSBB 

8P B89J8PB9B9 
B89J8PBYB9 

QSA9 
8SPQ 

AQ 
AQ 

BSBQ8 
BSBCP 

BSBB 
BSBB 

QA B89JQAA9B9 
B89JQYEYB9 

8S@Y 
QS^@ 

@Q 
AC 

BSBQA 
BSB@Y 

BSBB 
BSBB 

Q@ B89JQ@A9B9 QS8^ @ BS9A8 BSBB 

QC B89JQCB9B9 @S88 A^B BS8QQ BSB9 

Q^ B89JQ^B9B9 @SCY B BS9YQ BSBB 

@YA B89J@YAAB9 @SCP 9B A8SA 98SQ 
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Table 4-3 
Site 41 Phase II Surface Water Sample pH, Turbidity,  

Specific Conductance, and Salinity Measurements 

Wetland Sample Location pH Turbidity 
Specific 

Conductance Salinity 

@Yb B89J@YbAB9 
B89J@Yb8B9 

@SYQ 
@S9Y 

Q 
9Y 

BS@Y^ 
BSB99 

BSBA 
BSBB 

@8 B89J@8BQB9 
B89J@8B@B9 
B89J@8BCB9 
B89J@8BPB9 
B89J@89BB9 
B89J@899B9 
B89J@89AB9 
B89J@89YB9 
B89J@898B9 
B89J@89QB9 
B89J@89@B9 
B89J@89CB9 
B89J@8ABB9 
B89J@8A9B9 
B89J@8AAB9 
B89J@8AYB9 
B89J@8A8B9 

@S^9 
CS@P 
CSCY 
CS^A 
CSCY 
CSPP 
^SA8 
^SB@ 
CSQ8 
^SAP 
^SB8 
^S9A 
^SAA 
CSPQ 
CSAC 
^SBB 
^SB8 

9B 
9B 
9B 
9B 
8 
Y 
9B 
9Y 
Q 
9B 
AA 
A@ 
A8 
P 
Y 
Y 
8 

ASCA 
9CSB 
8S@9 
A9S8 
AASA 
AASC 
AAS9 
AAS9 
AAS8 
A9SP 
AASA 
AASY 
AAS@ 
A9S^ 
AAS@ 
AAS^ 
AAS^ 

BSBC 
9BSP 
BSQ9 
9ASP 
9YSY 
9YSC 
9ASP 
9YSA 
9YSQ 
9YS9 
9YSY 
9YSQ 
9YSC 
9YS9 
9YS@ 
9YSC 
9YSC 

CA B89JCAB9B9 @SA9 P BS8C@ BSB9 

J9 B89JJ9B9B9 
B89JJ9BAB9 
B89JJ9BYB9 

QS8Y 
QSAA 
@SBP 

9B 
9BA 
Q 

BS@9 
BSB8A 
BSBYQ 

BSBB 
BSBB 
BSBB 

JA B89JJABAB9 @SAA @ BSYQ BSB8 

 
Note: 
EG2?"*".T< 70#*G7.",".T< 1O< $#* -$%"#".T )($-G2()(#.- F(2( #0. 2(702*(* H02 J(.%$#*- @ 02 9B *G2"#/ .;( 6;$-( ++ -$)1%"#/ 
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Table 4-4  
Wetland Groupings 

Red- and Orange-Coded Wetlands 

Wetland 
Characteristic 64 5A 3 4D 15 16 18A 18B 63A 10 6 5B 1 W1 48 49 

E-.G$2"#( A   C C C  C C        

!2(-;  b b    C   V V V V V E E 

EWC h 9g A b b C C C C C    V V V   

EWC f 9g         C V V    E E 

>(.$%- A b b C C C C C C V V V V V   

5=WC A b  C         V    

6(-.I6Cb A b b C C C C C C V V  V V E E 

5;$%%0F LfYqR A b b C C  C C C V V V V V E E 

V((1 LhYqR      C           

62(*0)"#$#. 5"%. A  b  C  C C         

62(*0)"#$#. 5$#*  b  C  C   C V V V V V E E 

[G#7G- -1S A    C   C         

C$..$"%-  b b      C        

O$2*F00*-  b b   C C C     V    

>0F(* \2$--    C      V V   V E E 

V"-.G2?(* =(/(.$."0# A   C C C   C V V V  V   

="$?%( b(#.;0- A                

 
Note:  
E;( %(..(2 0# .;( .$?%( 2(H(2- .0 .;( *(-"/#$.(* F(.%$#* /20G1"#/ $#* F;(.;(2 .;$. 7;$2$7.(2"-."7 F$- 12(-(#. H02 $ 1$2."7G%$2 F(.%$#*S 
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Table 4-5 
Mercury and TOC Matrix 

For Additional Sampling at Wetland 64 

Site 40 

TOC Concentrations  
Matrix Combinations Low Medium High 

Low B8B>rAYC 
EWC C BS9Qg 
O/ C BS^ 11) 

NIA B8B>r8B9 
EWC C QS@g 

O/ C NV 
Medium B8B>rY9@ 

EWC C BSBP 
O/ C BS98 

B8B>rA9@ 
EWC C CSAg 

O/ C BSA^ 11) 

B8B>rA8C 
EWC C 8SBg 

O/ C BSA^ 11) 

Mercury 
Concentrations 

High NIA B8B>rA88 
EWC C YSPg 

O/ C BS@8 11) 

B8B>r9YB 
EWC C YSPg 

O/ C ASA 11) 

Wetland 64 

TOC Concentrations  
Matrix Combinations Low Medium High 

Low B89>@8BC 
EWC C BS8^g 
O/ C BS9 11) 

B89>@8B@ 
EWC C AS^9g 

O/ C BS9A 11) 

B89>@8BA 
EWC C 8S8Ag 

O/ C BS9C 11) 

Medium B89>@8A8 
EWC C BSC8g 
O/ C BSY 11) 

B89>@899 
EWC C 8SB9g 
O/ C BSY 11) 

B89>@8BQ 
EWC C ^SYQg 

O/ C BSAC 11) 

Mercury 
Concentrations 

High NIA NIA B89>@8BY 
EWC C 9PS8g 

O/ C BS^^ 11) 

 
Notes: 
NIA s N0. A11%"7$?%( 
11) s 6$2.- 1(2 )"%%"0# L11)R 02 )"%%"/2$)- 1(2 K"%0/2$) L)/IK/R 
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Table 4-6 
Phase II Sample Locations, Exceedances and Sampling Rationale for Surface Water 

NAS Pensacola Site 41 

Wetland 
Sample 

Location 

Original 
Turbidity 

Reading (NTU) 
Parameters 
Exceeded HQs Rationale 

@ B89JB@9B 
B89JB@9B 

N0 *$.$ >(27G2T 
9<9DVCE 

Oc CYSYY 
Oc ASQ 

'(-$)1%( -G2H$7( F$.(2 $. B89JB@9B H02 =WC- $#* )(.$%- 

9B BYYJBBB9 N0 *$.$ C$*)"G) Oc @SC9 '(-$)1%( -G2H$7( F$.(2 H02 )(.$%- $. BYYJBBB9 

9Y B89J9YB9 h9BBB >(.$%- 5(,(2$% ! 9 '(-$)1%( -G2H$7( F$.(2 $. B89J9YB9 H02 )(.$%- 

9Q B89J9QB9 
B89J9QB9 

h9BBB >(27G2T 
>(.$%- 

Oc C^SYY 
5(,(2$% ! 9 

'(-$)1%( -G2H$7( F$.(2 H02 )(.$%- $. B89J9QB9 

9C B89J9CB9 B E;$%%"G) Oc ASQP '(-$)1%( -G2H$7( F$.(2 $. B89J9CB9 H02 .;$%%"G) 0#%T 

9P B89J9PA9 89 >(.$%- 5(,(2$% ! 9 '(-$)1%( -G2H$7( F$.(2 $. B89J9PA9 H02 )(.$%- 

Q^ B89JQ^B9 
B89JQ^B9 

B A%G)"#G) 
L($* 

Oc ^YS^Q 
Oc 8SYY 

'(-$)1%( B89JQ^B9 H02 )(.$%- 

@YA B89J@YAA 9B L($* Oc QYSYP '(-$)1%( B89J@YAA H02 )(.$%- 

CA B89JCAB9 P 5"%,(2 Oc @AS^@ '(-$)1%( B89JCAB9 H02 )(.$%- 

 
Note: 
NEU  s  N(1;(%0)(.2"7 EG2?"*".T U#". 
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Table 4-7 
Phase II/III Sample Containers and Preservation by Medium and Analysis  

Medium Analysis Sample Container Preservative 

Phase II/III 

5G2H$7( J$.(2 CL6 ECL =WC- 8BD)% /%$-- ,"$% 8l C e OCL< 1OfA 

5G2H$7( J$.(2 CL6 ECL 5=WC-< CL6 ECL 6(-."7"*(-I6Cb- 9D%".(2 $)?(2 ?0..%( 8l C 

5G2H$7( J$.(2 CL6 EAL >(.$%- 9D%".(2 N$%/(#( ?0..%( 8l C e ONWY< 1OfA 

5G2H$7( J$.(2 CT$#"*( 9D%".(2 N$%/(#( ?0..%( 8l C e N$WO< 1Oh9B 

5G2H$7( J$.(2 O$2*#(-- 9ABD)% 10%T(.;T%(#( ?0..%( 8l C e ONWY< 1OfA 

5(*")(#. CL6 ECL =WC- @BD)% /%$-- ]$2 8l C 

5(*")(#. CL6 ECL 6(-."7"*(-I6Cb- AQB )% $)?(2 ?0..%( 8l C 

5(*")(#. CL6 ECL 5=WC- AQB )% $)?(2 ?0..%( 8l C 

5(*")(#. CL6 EAL )(.$%-I7T$#"*( 9ABD)% /%$-- ]$2 8l C 

5(*")(#. \2$"# 5"X( QBBD)% 1%$-."7 ]$2 8l C 

5(*")(#. EWC 9ABD)% -.(2"%( 10%T(.;T%(#( ?0..%( 8l C 

5(*")(#. 51(7"(- (#G)(2$."0# .0 /(#G- %(,(% H02 -(*")(#. 
)$720"#,(2.(?2$.(- 

9D%".(2 1%$-."7 ?0..%(- 9Bg H02)$%"# 

5(*")(#. >"*/( %$2,$( C;"20#0)G- .(#.$#- A^D*$T -G2,",$%I/20F.; ABBD)% 1%$-."7 ]$2 8l C 

5(*")(#. >$2"#( $)1;"10* L(1.07;("2G- 1%G)G%0-G- 9BD*$T $7G.( .0_"7".T 9D/$%%0# 1%$-."7 70#.$"#(2 8l C 

5(*")(#. >$2"#( 10%T7;$(.( N($#.;(- $2(#$70(*(#.$.$ ABD*$T 7;20#"7 
/20F.; $#* H(7G#*".T 

9D/$%%0# 1%$-."7 70#.$"#(2 8l C 

5G2H$7( J$.(2 !$.;($* )"##0F 6")(1;$%(- 120)(%$- A^D*$T -G2,",$% $#* 
/20F.; 

ASQD/$%%0# 1%$-."7 70#.$"#(2 8l C 

!"-; E"--G( C0#.$)"#$#. 2(-"*G(- "# F;0%( ?0*T 12(T H"-; ."--G( L6AO-< 
1(-."7"*(-I6Cb-< $#* %($*R 

A%G)"#G) H0"%I1%$-."7 ?$/- 8l C 
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Table 4-7 
Phase II/III Sample Containers and Preservation by Medium and Analysis  

Medium Analysis Sample Container Preservative 

2001 Wetland 64     

5(*")(#. A7"* =0%$."%( 5G%H"*(I5")G%.$#(0G-%T E_.2$7.$?%( >(.$%- AQBD)% 1%$-."7 8l C 

5(*")(#. E0.$% W2/$#"7 C$2?0# 9AQD)% /%$-- 8l C 

5(*")(#. >(.$%- AQBD)% 1%$-."7 8l C 

5(*")(#. 6(-."7"*(-I6Cb- QBBD)% /%$-- 8l C 

!"-; C0#.$)"#$#. 2(-"*G(- "# F;0%( ?0*T 12(T H"-; ."--G( 
L5=WC-< >(.$%-< $#* 1(-."7"*(-I6Cb-R 

A%G)"#G) H0"%I1%$-."7 ?$/- 8l C 

!"-; g L"1"* A%G)"#G) H0"%I1%$-."7 ?$/- 8l C 

Wetland 5B 2004  

5(*")(#. >(.$%- AQBD)% 1%$-."7 ]$2 8l C 

5(*")(#. 5=WC-< 6(-."7"*(-I6Cb- PD0X /%$-- ]$2 8l C 

5(*")(#. =WC- 9AQD)% /%$-- ]$2I-(1.$ 8l C 

5(*")(#. >$2"#( $)1;"10* OT$%%(%$ $X.(7$ 9BD*$T $7G.( .0_"7".T EF0 9D%".(2 1%$-."7 70#.S 8l C 

Wetlands 6, 10, 13, 15, 17, 19, 58, 63A, and 72 Surface Water Confirmation Sampling 

J(.%$#* @  =WC- 8BD)% /%$-- ,"$% 8l C e OCL< 1OfA 

J(.%$#* @ $#* $%% 0.;(2 -$)1%(- E0.$% >(.$%- 9D%".(2 N$%/(#( ?0..%( 8l C e ONWY< 1OfA 

J(.%$#* @ $#* $%% 0.;(2 -$)1%(- V"--0%,(* >(.$%- 9D%".(2 N$%/(#( ?0..%( 8l C e ONWY< 1OfA 

 
Notes: 
CL6 s C0#.2$7. L$?02$.02T 620/2$) 
)% s >"%%"%".(2 
6AO s 60%T7T7%"7 A20)$."7 OT*207$2?0# 
6Cb s 60%T7;%02"#$.(* b"1;(#T% 
5=WC s 5()",0%$."%( W2/$#"7 C0)10G#* 
EAL s E$2/(. A#$%T.( L"-. 
ECL s E$2/(. C0)10G#* L"-. 
EWC s E0.$% W2/$#"7 C$2?0# 
=WC s =0%$."%( W2/$#"7 C0)10G#* 



!"#$% '()(*"$% +#,(-."/$."0# '(102. 
NA5 6(#-$70%$ 5".( 89 

5(7."0# 8:  6;$-( ++ $#* +++ >(.;0*- 
N0,()?(2 9@< ABBC 

 

8DA9 

Table 4-8 
Analytical Parameters and Number of Samples 

Medium 
Number of 

Stations Analysis Method 

Phase II 

5(*")(#. 9AA =WC-< 5=WC-< 1(-."7"*(-I6Cb-< )(.$%- "#7%G*"#/ 7T$#"*( ECLIEAL 

5G2H$7( J$.(2 Q9 =WC-< 5=WC-< 1(-."7"*(-I6Cb-< )(.$%- "#7%G*"#/ 7T$#"*( ECLIEAL 

Phase III 

5(*")(#. 9Y =WC-< 5=WC-< 1(-."7"*(-I6Cb-< )(.$%- "#7%G*"#/ 7T$#"*( ECLIEAL 

5G2H$7( J$.(2 P =WC-< 5=WC-< 1(-."7"*(-I6Cb-< )(.$%- "#7%G*"#/ 7T$#"*( ECLIEAL 

5(*")(#. @ >"*/( %$2,$( C;"20#0)G- .(#.$#- -G2,",$% $#* 
()(2/(#7( L9BIA^ *$T-R 

A5E> E 9CB@DPQb 

5(*")(#. C >$2"#( $)1;"10* L(1.07;("2G- 1%G)G%0-G- )($# 
-G2,",$% L9B *$T-R 

A5E> E 9Y@CDPA 

5(*")(#. C >$2"#( 10%T7;$(.( N($#.;(- $2(#$7(0*(#.$.$ -G2,",$% 
$#* /20F.; LAB *$T-R  

65E6< 9PP9 

5G2H$7( J$.(2 Q !$.;($* )"##0F 6")(1;$%(-120)(%$- -G2,",$% $#* /20F.; 
LC *$T-R  

E6AI@BBI8D^PIBB9 

5(*")(#. 99 51(7"(- '"7;#(--IV",(2-".T 5(( A11(#*"_ E 

!"-;  @ J;0%( ?0*T 70#.$)"#$#. 2(-"*G( 5=WC-< 6(-."7"*(I6Cb- 
$#* A11(#*"_ +p )(.$%- 

2000 Wetland 64 

5(*")(#. C =WC-< 5=WC-< 1(-."7"*(-I6Cb-< )(.$%- L0F C0#7(#.2$."0# 5WJ 
CL6 

5(*")(#. C EWC J$%K%(T b%$7K 

!"-; C L"1"* C0#.(#.  

!"-; C >(27G2T L0F C0#7(#.2$."0# 5WJ 
CL6 

2004 Wetland 5B  

5(*")(#. Q =WC-< 5=WC-< 1(-."7"*(-I6Cb-< )(.$%- L0F C0#7(#.2$."0# 5WJ 
CL6 

5(*")(#. Q A)1;"10* OT$%%$(%$ $X.(7$ )($# -G2,",$% L9B *$T-R E6AD@BBI'DPPIB@8 

2004 Surface Water Confirmation Sampling 

5G2H$7( J$.(2 9 =WC- 5JD^8@ ^A@Bb 

5G2H$7( J$.(2 @ >(.$%- 5JD^8@ >(.;0*- 
@B9BbIC8CB$IC8C9A 

 
Notes: 
ECL s E$2/(. C0)10G#* L"-. W2/$#"7 
EAL s E$2/(. A#$%T.( L"-. >(.$%- 
A5E> s A)(2"7$# 507"(.T H02 E(-."#/ $#* >$.(2"$%- 
65E6 s 6G/(. 50G#* E-.G$2T 620/2$) 
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5.0 DATA VALIDATION 

5.1 Phase II and III Data 

Site 41 data were validated by EnSafe personnel and Heartland Environmental Services Inc. of 

St. Charles, Missouri.  The analytical work was conducted by Ceimic Laboratories, 

Narragansett, Rhode Island, and STL Savannah Inc., Savannah, Georgia.  Sample analyses were 

performed in accordance with the following guidance documents: 

 

! Naval Energy and Environmental Support Activity (NEESA) Level D QA/QC guidelines as stated  

in Sampling and Chemical Analysis Quality Assurance Requirements for the Navy Installation 
and Restoration Program (NEESA 02.2-047B), June 1988 (NEESA, 1988). 

 

! USEPA Contract Laboratory Program CLP, Statement of Work (SOW) for Organic Analysis, 
Multi-Media, Multi-Concentration, USEPA Office of Solid Waste and Emergency Response 

(OSWER) (CLP Organic SOW), OLM02.1, 1994 (USEPA, 1994d).  

 

! USEPA CLP, SOW for Inorganic Analysis, Multi-Media, Multi-Concentration (CLP Inorganic SOW), 

USEPA OSWER, ILM03.0, 1993 (USEPA, 1993a). 

 

! Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-846) (3rd ed.) 

USEPA OSWER, revised July 1992 (USEPA, 1992). 

 

! Methods for Chemical Analysis of Water and Wastes (MCAWW), USEPA Environmental 

Monitoring and Support Laboratory, EPA-600/4-79-020, March 1983 (USEPA, 1983). 

 

Data were validated using the following documents: 

 

! USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, 

Office of Emergency and Remedial Response (OERR) 9240.1-05, EPA 540/R-94/012 

(USEPA, 1994a).   

 

! USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review, 

OERR 9240.1-05-01, EPA540/R-94/013 (USEPA, 1994b). 

 

The end of this section includes a list of data validation qualifiers.  Appendix I provides detailed 

validation reports completed by EnSafe and Heartland Environmental Services. 
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Samples for Phase II and Phase III were collected at Site 41 from November 1995 through 

August 1997.  All samples were received by the laboratory in good condition and with proper custody 

documentation.  Samples were analyzed for VOCs, SVOCs, PCBs, and inorganic parameters.  Phase II 

samples submitted to Ceimic Laboratories were analyzed using the CLP organic and inorganic SOWs 

(USEPA 1993a and 1994d)  Phase III samples submitted to STL Savannah Laboratory were analyzed 

using the CLP Inorganic SOW (USEPA 1993a) and SW-846 methodology.  Selected samples were also 

analyzed for TOC using SW-846 method 9060; grain size using ASTM method D422; and hardness 

using MCAWW method 130.1.  Four fish-tissue samples were submitted to Savannah Laboratory and 

analyzed for SVOCs, pesticides/PCBs, and Appendix IX metals (aluminum, antimony, arsenic, chromium, 

cobalt, copper, iron, lead, manganese, nickel, selenium, silver, thallium, vanadium, and zinc). 

 

Organic and inorganic results were reported by the laboratory in 28 sample delivery groups (SDGs): 

030301, 041M10, 5A0101, 63A401, 640801, EA0101, EAH030, EAH031, EAH032, EAH033, EM0040, 

EM005, EM0050, EM0060, EMD0060, EW0010, M00901, M06010, M06070, M52A10, Z30301, Z42101, 

Z53301, PEN11, PEN12, PEN13, PEN14, and PEN15.  SDGs Z13601 and Z30201 are not included 

because these two SDGs were analyzed for metals using a modified hydrofluoric acid digestion.  

Although samples prepared by the modified method were not used to quantify specific analyte 

concentrations, the validation results are presented in this section.  TOC results were not validated 

because the data were used for qualitative purposes only. 

 

5.2 Organic Analysis 

5.2.1 Holding Times 

All technical and contractual holding times were within QC requirements for the VOC fraction.  No SDGs 

were outside holding times for the VOC fraction.  Several samples were analyzed outside holding times 

in the SVOC and pesticide/PCB fractions.  When a sample was analyzed or extracted outside 

holding times, positive and undetected results were flagged as specified in CLP Organic SOW.  

Undetected values for samples that greatly exceeded holding times were rejected as “UR,” based on 

professional judgment.  Samples exceeding holding times and the corresponding flags are summarized 

below: 

 

Fraction/SDG Sample IDs Days Exceeded Flag(s) 

SVOC / 041M10 041W130101 10 J, UJ 

SVOC / M06070 041W250101, 041R250301, 041W270201 22 J, UR 

PEST / EM0040 041M030101, 041N030101, 041M030101DL, 
041N030101DL, 041M030201, 041W030201, 

041M030201DL 

1-4 J, UJ 
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Fraction/SDG Sample IDs Days Exceeded Flag(s) 

PEST / EM0050 041M150101, 041W150101, 041M150101DL, 041M150201, 
041M150201DL, 041M150301, 041M150301DL, 

041M150401 

3-4 J 

PEST / M06010 041M250201 14 J, UJ 

PEST / M06070 041M060701 8 J, UJ 

PEST / Z53301 041M10A101, 041M10A201, 041M120101, 041M120101DL 2-3 J, UJ 

 

5.2.2 Matrix Spike/Matrix Spike Duplicates 

A matrix spike (MS) is used to determine the accuracy of the analysis for a given matrix.  A matrix spike 

duplicate (MSD) is used to determine the precision and accuracy of an analysis for a given matrix.  The 

MS and MSD are used to detect matrix effects caused by contaminants that may interfere with the 

compounds of interest and may also be present within the sample.  Both the MS and MSD consist of a 

known quantity of stock solution added to the sample before its preparation and analysis.   

 

MS/MSD data evaluation involves two calculations to measure accuracy and precision.  Accuracy is 

measured using an estimate of the percent recovery, which is calculated by comparing the amount of 

the compound recovered by analysis to the amount added to the sample.  Precision is measured with 

an estimate of relative percent difference (RPD), which is calculated using the recoveries for both the 

MS and MSD.  No specific requirements have been established for qualifying MS/MSD data.  However, 

guidelines in applying professional judgment are discussed in Organic Functional Guidelines. 

 

All reported MS/MSD results were satisfactory for the Site 41 investigation. 

 

5.2.3 Calibrations 

Initial and continuing calibrations with standard solutions are used to check an instrument’s ability to 

produce acceptable quantitative data for the compounds. 

 

VOC and SVOC Initial Calibration — A five-point initial calibration is done to check the 

instrument’s performance at the beginning of the analytical run and to establish a linear 

calibration curve.  The initial calibration is verified by calculating the relative response factor (RRF) and 

the percent relative standard deviation (%RSD) for each compound.  An RRF less than 0.05 or a 

%RSD greater than 30% is outside the quality control limits for the initial calibration. 

 

Instruments were calibrated initially and continually with standard solutions to verify their capability of 

producing acceptable quantitative data for the analyzed compounds.  All compound quantitation was 
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analyzed against gas chromatograph/mass spectrometer (GC/MS) tunes within QC requirements for the 

VOC and SVOC fractions. 

 

VOC and SVOC Continuing Calibration — Calibration standard solutions are run periodically to 

check the daily performance of the instrument and to establish the 12-hour RRF on which the 

sample quantitations are based.  The initial calibration is verified by calculating the RRF and the 

percent difference (%D) for each compound.  An RRF less than 0.05 or a %D greater than 25% is 

outside the quality control limits for the continuing calibration. 

 

QC outliers were found for VOC continuing calibration RRFs for SDGs 030301, 5A0101, 63A401, 

041M10, EM0040, EW0010, and Z53301.  Details of the SDGs that had RRFs less than 0.050 are 

summarized below.  For the following samples and noncompliant compounds, all positive results were 

estimated “J” and not-detected values were rejected and flagged “UR.” 

 

SDG Sample Analytes 

030301 041W030401 
041W030301 

2-butanone, 2-hexanone 
acetone 

041M10 041W130101, 041W5A0501, 041TM00401 acetone, 2-butanone 

5A0101 041W5A0101, 041W5A0201, 041W5A0401, 
041W5A0701, 041W061001 

acetone, 2-butanone 

63A401 041M63A401 acetone 

EM0040 041R030101 acetone, 2-butanone 

EW0010 041W160101, 041W160201 acetone, 2-butanone, 2-hexanone 

Z53301 041W120101 acetone, 2-butanone 

 

QC outliers were found for SVOC continuing calibration RRFs for SDG EM0050.  No other 

RRF exceedances were identified.  The target compound 4-chloroaniline for samples 041M150201 and 

041M150401 in SDG EM0050 was qualified as estimated “J,” for positive results.  Values not detected 

were rejected and flagged “UR.” 

 

Both the VOC and SVOC fractions contained several compounds with %RSDs and %Ds outside the 

continuing calibration QC criteria.  These QC deficiencies are within the normal fluctuations of 

laboratory function.  All affected sample results were qualified for %RSD and %D outliers per the 

Organic Functional Guidelines. 

 

Pesticide/PCB Initial Calibration — Using two separate standard mixes, three-point calibrations are 

analyzed for single-component pesticide compounds, and calibration factors (CF) are established.  The 
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CF for single-component pesticides must be less than or equal to 20%.  Multicomponent pesticide 

toxaphene and all PCBs (or Aroclors) are analyzed separately. Retention times and CFs are determined 

for three to five peaks.  The only review criterion for multicomponent compounds is to verify that these 

steps were taken. 

 

All initial calibration criteria were met for the pesticide/PCB analyses except for SDGs 030301, 640801, 

EM0040, EM005, EM0050, EMD060, M06010, and M06070.  Details of the SDGs that were 

outside pesticide/PCB initial calibration QC criteria are summarized below.  For the following samples 

and noncompliant compounds, all positive results were estimated “J,” and not detected values were 

rejected and flagged “UR.” 

 

SDG Sample Analytes 

030301 All samples alpha-BHC and delta-BHC 

640801 All samples endosulfan II 

EM0040 All samples alpha-BHC and delta-BHC 

EM005 All samples alpha-BHC 

EM0050 All samples alpha-BHC 

EM0060 041M18A201, 041M18B101, 
041M18A101DL, 041M18A201DL, 

041M18A101, 041M18B101DL 

alpha-BHC 

M06010 041M250101, 041M270101, 
041M270201, 041M641501, 

041M640501DL, 041M060101DL 

alpha-BHC 

M06070 041W060701, 041W320101, 041W320301, 
041EM0010, 041FM00101, 041W330101, 
041W330301, 041R250301, 041W060301, 
041W250301, 041M060901, 041M320101, 

041M320301, 041M330101, 

alpha-BHC and delta-BHC 

M06070 041W250101, 041W270201, 
041M330201, 041M330301, 

041M060801, 041M060801DL 

alpha-BHC and delta-BHC 

M06070 041M060701 alpha-BHC and 4,4'-DDT 

 

Pesticide/PCB Continuing Calibration — To confirm the calibration and evaluate instrument 

performance, calibration is verified by analyzing instrument blanks, the performance evaluation mixture 

(PEM), and the midpoint concentration of the two standard mixes.  The %D between the calculated 

amount and the true amount must not exceed 25%.  Multicomponent compounds (e.g., PCBs) do not 

require continuing calibration verification.   

 

No continuing calibration QC outliers were found for the SDGs analyzed for pesticides/PCBs. 
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5.2.4 Blanks 

Laboratory method blanks are used to assess the existence and magnitude of potential contamination 

introduced during analysis.  Additionally, field-derived field blanks and trip blanks are submitted to the 

laboratories.  The field blank is a sample of water used during decontamination activities.  The trip 

blank is a 40-milliliter (ml) volatile organic analysis vial filled with certifiable water used to assess 

cross-contamination during VOC sample shipment.  When compounds are found in both samples and 

laboratory blanks analyzed within the same 12-hour period and/or field-derived blanks, the usability of 

the data depends on the reviewer's judgment and the origin of the blank.  According to the 

Organic Functional Guidelines, a sample result should not be considered positive unless the 

concentration of the compound in the sample exceeds 10 times the amount in any blank for 

common laboratory compounds (i.e., methylene chloride, acetone, and 2-butanone), or five times the 

amount for other compounds.  These concentrations are referred to as action levels (ALs).  Because 

blank samples may not be prepared using the same weight of the sample, volume of sample, or 

dilution, these variables should be considered when using blank criteria.  The specific actions to be 

taken are as follows: 

 

! If a compound is found in the blank but not in the sample, no action is taken. 

 

! If the sample concentration is greater than the AL, the concentration may be used unqualified. 

 

! If the sample concentration is less than the practical quantitation limit (PQL) and less than the 

AL, the sample is reported as not detected “U” at the PQL.   

 

Example (using “10"” rule): 

Water Sample     Diluted Water Sample 

  Blank result = 1   Blank Result  = 1 

Blank AL  = 10    Dilution Factor  = 5 

PQL    = 5   Blank AL  = 50 

Sample result = 4J   Diluted PQL  = 25 

Final result = 5U   Sample result  = 4J 

Final result  = 25U 

 
In this example, note that data are not reported as 4U because it is less than the PQL.  Also note that the 

dilution factor is used to calculate an AL of 50 (1 " 5 " 10). 
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! If the sample concentration is greater than the PQL but less than the AL, the concentration is 

reported as not detected “U.” 

 
Example (using “10"” rule): 

       Water Sample          Soil Sample   Diluted Soil Sample 

  Blank result  = 6  Blank result  = 6  Blank Result  = 6 

Blank AL  = 60   % Solids  = 80 % Solids   = 80 

PQL   = 5  Blank AL  = 75 Dilution Factor = 5 

Sample result  = 50  PQL   = 5 Blank AL   = 375 

Final result  = 50U  Sample result  = 50 PQL   = 25 

Final result  = 50U Sample result  = 250 

Final result  = 250U 

 

In this example, water sample results less than 60 (or 10 " 6) would be qualified as not detected.  

Soil results of less than 75 would be qualified as not detected because percent solids are used to calculate the 

AL:  [(6 # 0.8)" 10].  Results less than 375 would be qualified as not detected in the diluted soil sample 

because dilution factors and percent solids are used to calculate the AL:   

[(6 # 0.8)" 10 " 5]. 

 

Several compounds were detected in the blanks associated with the investigation of Site 41. 

Most compounds were considered to be common laboratory compounds:  acetone, methylene chloride, 

and phthalate esters.  Target analytes detected in investigative samples were qualified as 

recommended by the Organic Functional Guidelines.  ALs were based on the highest concentration of 

any laboratory compound found in associated method blank(s) or QC sample(s).  No positive sample 

result for a common laboratory compound was reported unless that compound’s concentration 

exceeded the ALs.  All results believed to be attributed to blank contamination were flagged as 

undetected “U.” 

 

5.2.5 Surrogates 

Accuracy is the degree to which a given result agrees with the true value.  To check the accuracy in 

VOC, SVOC, and pesticide/PCB analyses, the methods require the addition of known amounts of 

surrogate compounds.  If the surrogate percent recoveries are close to the known concentrations, as 

defined by the limits set by the method, the reported target compound concentrations are assumed to 

be accurate. 

 

All volatile and semivolatile fraction surrogate recoveries were within QC limits for the Site 41 

investigation. 
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Pesticide/PCB SDGs had surrogate recoveries within QC criteria except for 030301, 041M10, 5A0101, 

63A401, 640801, EM0040, EM0050, EMD060, EW0010, M00901, M06010, M06070, M52A10, Z30301, 

Z42101, and Z53301.  Pesticide/PCB surrogates outside QC criteria indicated that the sample results 

may have been influenced by matrix interference.  Samples that had at least one surrogate recovery 

outside QC criteria are summarized below.  When surrogate recoveries were above the QC limit, 

only positive results were estimated and qualified as estimated “J.”  When surrogate recoveries were 

less than the QC limit, all positive and undetected results were estimated and qualified “J” and “UJ,” 

respectively. 

 

5.2.6 Internal Standards 

Internal standards (IS) are added to VOC and SVOC samples and used to calculate the concentrations 

of target compounds.  Two IS QC criteria must be met when a sample is analyzed. The retention time 

of the IS must not vary by more than 30 seconds, and the IS area counts must not vary by more than a 

factor of two (-50% to +100%) from the associated calibration standard. For Site 41 samples, all VOC 

and SVOC internal standard retention times were within QC limits.  

 

The following SDGs had internal standard area recoveries outside QC criteria:  63A401, 640801, 

EM0040, EM005, EM0050, EMD060, M06010, M06070, M52A10, and Z30301.  Details of these SDGs are 

summarized below.  All associated positive results were flagged “J” and all not-detected results as “UJ.” 

 

SDG Sample Noncompliant Internal Standard 

VOC Fraction 

63A401 041M010201RE 
041M010301, 041M010101RE 

1, 4-difluorobenzene,  chlorobenzene-d5 
chlorobenzene-d5 

EM005 041M63A301 chlorobenzene-d5 

EM0050 041M150101RE 1, 4-difluorobenzene, chlorobenzene-d5 

EMD060 041M18A301, 041M18A101RE chlorobenzene-d5 

EMD060 041M18A301RE ALL 

M06010 041M250201, 041M640301 chlorobenzene-d5 

M06010 041M250201RE, 041M270101RE, 
041M270101, 041M640301 

1, 4-difluorobenzene,  chlorobenzene-d5 

M06070 041M320201 1, 4-difluorobenzene, chlorobenzene-d5 

M06070 041M320201RE 1, 4-difluorobenzene, chlorobenzene-d5, 
bromochloromethane 

M52A10 041M52A101RE, 041M52A201 chlorobenzene-d5 

640801 041M641901RE 
041M641901 

chlorobenzene 
1,4-difluorobenzene, chlorobenzene-d5 
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SDG Sample Noncompliant Internal Standard 

EM0040 041M030201 chlorobenzene-d5 

SVOC Fraction 

EMD060 041M18A201 perylene-d12 

PEN13 041M640501, 041M640401 perylene-d12 

PEN15 041J750101 chrysene-d12, perylene-d12 

PEN15 041J18B101, 041J330201, 041J640101 perylene-d12 

 

5.2.7 Field Duplicates 

The duplicate samples assist in indicating overall field and laboratory precision.  A greater variance 

should be expected for soil sample duplicates than for water sample duplicates, due to the differences 

in matrix.  All Site 41 samples demonstrated good field duplicate correlation except for the 

pesticide fraction of SDGs 041M10, EM0040, EM005, and M00901. 

 

5.2.8 Compound Quantitation 

For organic analyses, the data evaluator must assess the usability of values when 

multiple sample results are reported by the laboratory.  The following paragraphs describe actions 

taken by the validator in these cases. 

 

Reanalyzed Samples 

Occasionally, organic samples may require reanalysis because of method requirements or QC results 

outside method criteria.  Reasons for sample reanalysis include samples analyzed outside 

12-hour tuning periods, extremely low surrogate %RSDs and IS retention times, and/or area counts 

outside QC limits.  In these instances, the laboratory may report results for the original and reanalyzed 

samples.  During validation, the reviewer evaluates QC associated with the original and reanalyzed 

samples and assesses which sample represents the preferable quality.  The sample with the preferable 

QC should be used for interpretation.  The preferred analysis is reported as a primary sample in the 

EnSafe database and analytical tables. 

 

The following samples were reanalyzed.  The laboratory reported two sample results, and the preferred 

analyses were used for interpretation. 
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SDG Preferred Samples Reason 

VOC Fraction 

041M10 041M5A0501RE IS areas improved with reanalyses. 

63A401 041M010101RE, 041M010201RE, 
041M010301 

IS areas improved with reanalyses. 

640801 041M64901RE IS areas improved with reanalyses. 

EM0040 041M030201 Surrogate recoveries did not improve with reanalysis. 

EM005 041M63A301 IS areas did not improve with reanalysis. 

EM0050 041M150101RE Surrogate recoveries improved with reanalysis. 

EMD060 041M18A301 IS areas improved with reanalysis. 

EMD060 041M18A101RE IS areas improved with reanalysis. 

M06010 041M250201, 041M270101, 
041M640301RE 

IS areas did not improve with reanalysis. 

M52A10 041M52A101RE 
041M52E201 

Surrogate recoveries improved with reanalysis. 
Surrogate recoveries did not improve with reanalysis. 

PEN12 041M5A0601, 041M640601, 041N750101 IS areas did not improve with reanalysis. 

SVOC Fraction 

EMD060 041M18A201 IS areas did not improve with reanalysis. 

PEN13 041M640401, 041M640501 IS areas did not improve with reanalysis. 

 

Diluted Samples 

When an analyte response exceeds the linear calibration range of the instrument or is off-scale, the 

laboratory dilutes the sample.  If one or more compounds are outside the calibration range during an 

initial analysis, the laboratory flags the analyte “E.”  When diluted, the sample results are qualified “D.” 

 Generally, values from the initial analysis will be used except where they exceeded the calibration 

range. In this case, the initial analysis value will be substituted by the diluted value to ensure the 

most representative data.  The “D” qualifier will remain on the value to alert the data user that the 

value from a secondary dilution was used. 

 

The SDGs, samples, and compound used from the secondary dilution, and the corresponding samples 

are listed below. 

 

SDG Diluted Samples Compounds Used from Secondary Dilution 

5A0101 041M5A0101, 041M061101 acetone 

EM005 041W170101, 041W04D401 methylene chloride 

M00901 041WW10201 xylene 

M06070 041M060901 acetone 

 041R250301, 041W250301 methylene chloride 

Z42101 041W5B0201 cis-1,2-dichloroethene 
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SDG Diluted Samples Compounds Used from Secondary Dilution 

Z30301 041W570101 methylene chloride 

041M04D101 delta-BHC, 4,4'-DDE, 4,4'-DDD 030301 

041M04D201 4,4'-DDE, 4,4'-DDD 

041M10 041M5A0501 4,4'-DDE 

5A0101 041M060601 4,4'-DDE, 4,4'-DDD 

63A401 041M010301 4,4'-DDD, gamma-chlordane, Aroclor-1260 

640801 041M010401 endrin, 4,4'-DDD, 4,4'-DDT 

041M030101,041N030101 4,4'-DDE. 4.4'-DDD. 4.4'-DDT EM0040 

041M030201 4,4'-DDD, Aroclor-1260 

041M19A101 heptachlor epoxide 

041C490101, 041M490101, 041M490201 4,4'-DDD 

EM005 

041M63A301 4,4'-DDD, Aroclor-1260 

EM0050 041M150101, 041M150201, 041M150301 4,4'-DDE, 4,4'-DDD 

EM0060 041M790101 4,4'-DDD, alpha-chlordane 

041M18A101, 041M18A201 4,4'-DDE, 4,4'-DDD, 4,4'-DDT EMD060 

041M18B101 4,4'-DDE, 4,4'-DDT 

M00901 041M480101, 041N480101 4,4'-DDE, 4,4'-DDD 

041M060301 4,4'-DDE, 4,4'-DDD, 4,4'-DDT 

041M640201, 041M640501 4,4'-DDE, 4,4'-DDD 

M06010 

041M060101 4,4'-DDE, 4,4'-DDT 

M06070 041M060801 4,4'-DDE, 4,4'-DDD 

041M52E101, 041M56A101 4,4'-DDE, 4,4'-DDD M52A10 

041MW20101 4,4'-DDD 

Z53301 041M120101 endrin ketone 

PEN12 041M5A401 4,4'-DDE, 4,4'-DDD 

 

Pesticide/PCB Quantitation 

Pesticide analysis employs an electron capture detector (ECD) for quantitation; however, ECD detection 

is not a definitive means of discerning between different components.  Pesticides are routinely analyzed 

using two dissimilar columns with retention time windows as the qualitative indicator.  If a peak falls 

within the retention time windows on both columns, then it is reported as a positive hit for the 

appropriate target analyte.  Target analytes and surrogates are generally quantitated and reported on 

both columns; however, only the lower of the two concentrations is reported because, if present, 

co-eluting interferences are likely to increase the calculated concentration of any target analyte. 

 

For detected analytes, the %D between the two columns is calculated.  If the %D is greater than 25%, 

the laboratory flags the value with a “P” qualifier.  This flag alerts the data user of the 
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potential problems in quantitating the analyte.  If a significant difference exists in the quantitated 

values on the two columns, an interference likely exists, suggesting that the detected concentration 

may be a false positive.  This is particularly true at lower concentrations where uncertainty may 

increase because of instrument noise. 

 

During the validation process, the laboratory's “P” flags are assessed.  General guidelines are used to 

assess result %Ds.  For data in SDGs other than PEN11, PEN12, PEN13, PEN14, and PEN15, 

%Ds greater than 25% were qualified as estimated.  For SDGs PEN11, PEN12, PEN13, PEN14, and 

PEN15, the guidelines below were used in conjunction with examination of the data provided to 

ascertain the validity of single-component pesticide results: 

 

Result %D  Validation Flag 

$ 40%   Result is accepted unqualified. 

 

40%>%D < 100% Analyte is estimated and flagged “J.” 

 

>100%  Analyte is flagged as undetected “U” if it is less than 10" the PQL and 

data review indicates the result may be a false positive.  

 

OR 

 

Analyte is flagged “NJ” if the result is greater than 10" the PQL.  “NJ” flag 

indicates the presence of an analyte for which there is presumptive evidence to 

make a tentative identification at an estimated concentration. 

 

5.3 Inorganic Analysis 

5.3.1 Holding Times 

All samples were received by the laboratory in good condition with proper custody documentation.   

From the date of collection to the date of sample analysis, holding times were within method and 

contractual requirements.  The only exceptions were SDGs Z13601 and Z30201, which were prepared 

using a modified acid digestion.  Because the analytical data for SDGs Z13601 and Z30201 were not 

used to quantify specific analyte concentrations, the holding time exceedances do not affect data 

quality or usability. 
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5.3.2 Calibrations 

Initial and continuing calibrations are conducted to ensure that the instrument can produce acceptable 

and quantitative data throughout each analytical run.  For the analysis of Site 41 inorganics, no initial or 

continuing calibrations exceeded method QC limits for the inorganic parameters. 

 

5.3.3 Blanks 

As described previously, laboratory method blanks are used to assess the existence and magnitude of 

potential contamination introduced during analysis.  Additionally, field blanks may be collected to assess 

the potential contamination introduced during sample collection.  When chemicals are found in 

both samples and laboratory blanks, the usability of the data depends on the reviewer’s judgment and 

the origin of the blank.  According to Inorganic Functional Guidelines, a sample result should not be 

considered positive unless the concentration of the analyte in the sample exceeds five times the amount 

in any blank.  These concentrations are referred to as ALs.  Because blank samples may not be 

prepared using the same weight of sample, volume of sample, or dilution, these factors should be 

considered when using blank criteria.  The specific actions to be taken are as follows: 

 

! If an analyte is found in the blank but not in the sample, no action is taken. 

 

! If the sample concentration is between the instrument detection limit (IDL) and the AL, the 

concentration is reported as “U.” 

 

! If the sample concentration is greater than the AL, the concentration may be used unqualified. 

 

When the blank concentration is less than the IDL (negative value), but had an absolute value greater 

than the IDL, the AL is 10 times the absolute value of the blank concentration.  The specific actions are 

as follows: 

 

! If the sample concentration is greater than the AL, the concentration may be used unqualified. 

 

! If the concentration of any detected analyte is less than the AL, it is qualified as estimated “J” 

for positive results. 

 

! If the result is not detected, then it is qualified as estimated “UJ.” 

 

Contamination was identified in blanks of all SDGs.  Action levels were set for each affected analyte 

based on the highest concentration in any associated blank.  Analytes attributed to blank contamination 
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were flagged undetected “U.”  No positive sample result was reported for an analyte detected in 

any blank unless that artifact’s concentration exceeded the action level of five times the amount found 

in any blank, per the Inorganic Functional Guidelines (USEPA, 1994b). 

 

5.3.4 Inductive Coupled Plasma Interference Check Sample Analysis 

The inductive coupled plasma (ICP) Interference Check Sample (ICS) analysis is performed to check the 

laboratory’s instrument and background correction factors.  All percent recovery criteria for the 

Site 41 samples were within the established criteria. 

 

5.3.5 ICP Serial Dilutions 

ICP serial dilutions assess matrix interference.  One sample from each set of similar matrix types is 

diluted by a factor of five.  For an analyte concentration that is at least 50 times above the IDL for 

CLP analyses and 10 times above the IDL for SW-846, the measured concentrations of the undiluted 

and diluted sample should agree within 10%.  SDGs 030301, 5A0101, EM0040, M00901, Z30201, 

PEN13, and PEN14 had %Ds outside acceptable QC criteria.  Elements that exceeded QC criteria are 

summarized below.  When an element exceeded QC criteria, that analyte was qualified as estimated “J” 

for all positive sample values in the SDG, as specified in Inorganic Functional Guidelines.  Nondetect 

results were accepted without qualification. 

 

SDG Affected Samples Analyte(s) 

030301 041M030301, 041M030401, 041M030501, 041M030601, 
041M030701, 041M04D101, 041M04D201, 041M04D301, 

041M04D401, 041M04D501 

manganese 

5A0101 041W061001, 041W5A0101, 041W5A0201, 
041W5A0401, 041W5A0701 

iron, magnesium 

EM0040 041M030101, 041N030101, 041M030201 lead, calcium 

M00901 041W480101, 041R480101, 041W490301, 041WW10101, 
041WW10201, 041WW10301, 041W490101 

calcium, magnesium 

Z30201 041M10A101, 041M320301, 041M330201, 041M641401 iron, lead 

PEN13 041M160301, 041M640401, 041M640501, 041M640601 aluminum 

PEN14 041W640101, 041W640501, 041R640501 potassium 

PEN15 041J400601, 041J18B101, 041J330201, 
041J640101, 041J640601, 041J750101 

copper, iron, manganese 

 

5.3.6 Laboratory Control Samples 

Laboratory control samples (LCS) are used to monitor the overall performance or accuracy of all steps 

in the analysis, including the sample preparation.  All LCS criteria were met for all SDGs except for 

SDG Z30201.  Samples in this SDG were prepared using a hydrofluoric acid digestion method.  Because 



Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section 5:  Data Validation 
November 16, 2007  

 

5-15 

the analytical data were not used to quantify specific analyte concentrations at Site 41, QC exceedances 

for this SDG do not affect data quality or usability. 

 

5.3.7 Laboratory Matrix Spikes 

Laboratory spiked samples are designed to provide information about the effects of the sample matrix 

on the digestion and measurement method.  Many MS recoveries exceeded QC criteria for the 

Site 41 data.  As specified by the CLP Inorganic SOW and SW-846 methods, the MS QC limits are 

75% to 125%.  When an element was outside MS QC limits, positive and undetected results for that 

analyte were qualified for all samples in the SDG, as specified in Inorganic Functional Guidelines. 

Spike results and the qualifiers applied to QC outliers are summarized below. 

 

SDG Affected Samples Spike Results Flag(s) 

Antimony EM0040, EMD060, 5A0101, 63A401 EM005, 
M52A10, Z53301, PEN12 

>30% <75% J, UJ 

Antimony 030301, 041M10, Z30301, Z42101 (soils), 
63A401, 640801, EM005 EM0050, EW0010, 
M06010, Z30301, Z42101, Z53301, PEN12 

<30% J, UR 

Cadmium EM0040 >30% <75% J, UJ 

Chromium Z30301 >125% J 

Copper M06010 >30% <75% J, UJ 

Cyanide PEN12 >30% <75% J, UJ 

Lead 5A0101, Z42101 >125% J 

Lead Z42101 (soils) >30% <75% J, UJ 

Mercury EMD060 >125%  J 

Mercury PEN14 >30% <75% J, UJ 

Selenium 041M10, EM0040 (soils), EM005 M52A10 >30% <75% J, UJ 

Selenium Z42101 (soils), 030301, M06010 >125% J 

Silver 041M10, EM0040 (soils), 030301, Z53301, 
Z22401 (soils), M06010, Z42101, PEN14 

>30% <75% J, UJ 

Thallium 041M10, EM0040 (soils), 640801, Z30301 
(soils) 

>30% <75% J, UJ 

Zinc PEN14  >125% J 

Cyanide PEN12 >30%, <75% J, UJ 

 

For SDGs Z13601 and Z30201, several elements exceeded the MS control limits.  Because the data from 

these SDGs were not used to assess contamination at Site 41, the QC exceedances do not affect 

data quality and usability. 
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5.3.8 Laboratory Duplicates 

Laboratory duplicate samples are used to determine the precision of analytical process for 

each parameter.  The duplicate RPD analysis criteria were not met for SDGs 041M10, 63A401, M00901, 

EM0050, M06010, Z42101, and Z53301.  A summary of the SDGs outside QC criteria and elements 

affected is provided below.  When an element was outside QC criteria, that analyte was qualified as 

estimated “J” for all positive sample values in the SDG, as specified in Inorganic Functional Guidelines. 

 

SDG Analyte Flag 

041M10 calcium, lead J 

63A401 aluminum, calcium J 

M00901 aluminum J 

EM0050 calcium, chromium J 

M06010 calcium, lead, zinc J 

Z42101 antimony, lead, silver J 

Z53301 calcium J 

 

For SDGs Z13601 and Z30201, several elements exceeded the RPD control limits.  Because the data 

from these SDGs were not used to assess contamination at Site 41, the QC exceedances do not affect 

data quality and usability. 

 

5.3.9 Field Duplicates 

Representativeness expresses the degree to which sample data represent the characteristic of a 

population, parameter variations at a sampling point, or an environmental condition.  The 

duplicate samples assist in indicating overall field and laboratory precision.  A greater variance should 

be expected for soil sample duplicates than for water duplicates due to matrix differences.  RPDs for 

field duplicates were outside QC criteria for SDGs 041M10 (calcium), EM0040 (aluminum, iron, 

magnesium, manganese, vanadium, and zinc), EM0050 (calcium), M06010 (aluminum, calcium, iron, 

and sodium), and Z42101 (calcium). 

 

5.3.10 Atomic Absorption Spike Recoveries 

Antimony, arsenic, lead, silver, thallium, and selenium were analyzed by graphite furnace 

atomic absorption (GFAA).  For elements analyzed by GFAA, every sample is spiked by the analyst to 

assess matrix interference.  For the Site 41 samples, GFAA analytical spike recoveries met the control 

limits of 85 to 115% for all elements except antimony, silver, and thallium.  QC criteria exceedances 

affected the following SDGs:  030301, 041M10, 5A0101, 63A401, 640801, EM0040, EM005, EM0050, 

EM0060, EMD060, EW0010, M00901, M06010, M06070, M52A10, Z30301, Z42101, Z53301, PEN11, 

and PEN14.  Detections of antimony, silver, and thallium were flagged as estimated “J”.  Undetected 
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antimony, silver, and thallium results were estimated “UJ” unless they were previously rejected and 

flagged “UR” for poor MS results. 

 

5.4 Site 41 Phase II and III Data Summary 

5.4.1 Completeness 

Completeness is defined as the percentage of acceptable data points.  Except for the results 

flagged “UR”, all of the samples analyzed for the investigation of Site 41 were determined to be valid 

with some qualification.  Table 5-1 (tables are located at the end of each section) presents the 

analytical completeness for Site 41 data by parameter. 

 

With the exception of Wetlands 13 and 25, all wetlands were within the analytical completeness 

criterion of 95% for each parameter.  The low completeness percentages obtained for these 

two wetlands is due to the number of samples analyzed and the nature of the QC criteria that were not 

met.  There were less than five samples collected at each wetland.  Hence, if one sample was rejected 

because of noncompliant QC, the completeness was more impacted than if there were a larger number 

of samples.  Pesticide/PCB sample 041W130101 was rejected because the surrogate recoveries were 

extremely low, indicating the possibility of matrix interference.  SVOC sample 041W250101 was 

rejected because of missed holding times.  In both instances, the rejected data indicate that any 

analytes detected may be biased low and the reported quantitation limits may not be representative. 

 

5.4.2 Comparability 

Comparability is a qualitative parameter expressing the confidence with which one data set can be 

compared to another.  Comparability is assured through the use of established field sampling methods 

by experienced field personnel and performance of laboratory analyses as specified by USEPA protocols. 

All samples for Site 41 were collected in accordance with the USEPA Region IV Standard Operating 

Procedures and Quality Assurance Manual (SOP/QAM) and analyzed according to specified 

analytical protocols. 

 

5.5 Conclusion 

With the exception of the unusable data identified in Section 5.3, the data are considered complete and 

satisfactory for the investigation of Site 41.  Antimony completeness was 83.8% because of low matrix 

spike recovery, a result of the acid used during the digestion process.  The acid digestion procedure 

prescribed by the CLP analytical method tends to precipitate antimony from the sample, and problems 

with antimony matrix recovery are inherent in the CLP sample preparation method.  USEPA has 

acknowledged that this is a problem; in SW-846, it recommends a specific digestion process to reduce 

the amount of precipitation. 
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5.6 2001 Analytical Data 

Site 41 data were validated by Heartland Environmental Services Inc. of St. Charles, Missouri. 

The analytical work was conducted by STL Savannah Inc., Savannah, Georgia.  Sample analyses and 

data validation were performed in accordance with the guidance documents listed in Section 5.1.   

 

Samples from Wetland 64 were collected in August 2001.  All samples were received by the laboratory 

in good condition and with proper custody documentation.  Samples were analyzed for SVOCs, 

pesticides, PCBs, and metals, SEM metals, acid volatile sulfide, mercury and total organic carbon.  

Seven fish-tissue samples were submitted to Savannah Laboratory and analyzed for SVOCs, 

pesticides/PCBs, and metals.   

 

Organic and inorganic results were reported by the laboratory in two SDGs:  NASP14 and NASP15.  

Data assessment narratives and summary reports are provided in Appendix I.   

 

5.7 Confirmation Sampling 2004/Phase IV Analytical Data 

Site 41 data from the 2004 sampling events were validated by EnSafe chemists.  Laboratory analysis 

was performed by STL Savannah of Savannah, Georgia.  Sample analyses and data validation were 

performed in accordance with the guidance documents listed in Section 5.1 except for PAHs, which 

were analyzed using a low concentration SOW.     

 

Samples from selected wetlands were collected in April 2004.  All samples were received by the 

laboratory in good condition and with proper custody documentation.  Sediment samples were analyzed 

for VOCs, low PAHs, SVOCs, pesticides, PCBs, metals, and total organic carbon.  Surface water samples 

were analyzed for VOCs, low PAHs, SVOCs, pesticides, PCBs, total metals, dissolved metals, and 

total organic carbon.   

 

Organic and inorganic results were reported by the laboratory in two SDGs:  PEN16 and PEN17.  

Data assessment narratives and summary reports are provided in Appendix I.   

 

Validation Qualifiers 

U Undetected — The analyte was analyzed for but not detected or was also found in an 

associated blank at a concentration less than 10 times the blank concentration for 

common organic laboratory contaminants or five times the blank concentration for 

other target analytes or elements.  The associated value shown is the quantitative limit. 

  

J Estimated Value — At least one QC parameter was outside control limits. 
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NJ Presumptive Identification — NJ is used for pesticide/PCB analysis when the percent 

difference exceeds the QC limits by 100% or more.  It indicates the presence of an analyte for 

which there is presumptive evidence to make a tentative identification at an estimated 

concentration.  This qualifier is used for pesticide/PCB validation only. 

 

UJ Undetected and Estimated — The analyte was analyzed for, but not detected above, the 

listed estimated quantitation limit; the quantitation limit is estimated because one or more QC 

parameters were outside control limits. 

 

D Diluted Result — The compound was reanalyzed at a secondary dilution factor.  If one or 

more compounds are outside the calibration range during an initial analysis, the laboratory flags 

the analyte “E.”  When diluted, the sample results are flagged “D.”  Generally, values from the 

initial analysis will be used except where the value exceeded the calibration range.  In this case, 

the initial analysis value will be substituted by the diluted value to ensure the most 

representative data.  The “D” flag will remain on the value to alert the data user that a 

secondary dilution value was used. 

 

R/UR Unusable Data — One or more QC parameters grossly exceeded control limits. 

 

I The reported value is between the laboratory minimum detection limit and the laboratory PQL.  

This qualifier applies to data collected in the 2004 investigations only.    
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Table 5-1 
Phase II and III Analytical Completeness by Parameter 

Fraction Total Unusable Results Total Results Percent Completeness 

Metal 33 8,990 99.6 

Pesticides/PCBs 128 10,541 98.8 

SVOC 86 23,412 99.6 

VOC 165 12,957 98.7 

TOTAL 412 56,176 99.2 

 
Note: 
Analytical completeness was greater than 95% for each parameter analyzed for Site 41 sediment and surface water samples; 
therefore, the analytical completeness criterion of 95% was met for each fraction analyzed for this data set. 
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!.0 %&'()* &%+ *,'*%' *-&.(&'/0% 1*'20+3 
This section presents the methods used to evaluate the nature and extent of contamination. 

Wetland specific evaluations are presented in Sections 10 through 15 of this report. 

 

The nature and extent evaluation for each Site 41 wetland will include an overview of 

each wetland’s data to examine the nature and extent of the sediment and surface water detections 

and where the detections occurred relative to the sample locations, onsite features, adjacent sites, and 

offsite features. The nature and extent discussion will also include a reference concentration 

comparison.  Site 41 inorganic freshwater and estuarine reference concentrations for sediment and 

surface water is discussed in Section 6.1.  Development of basewide DDT concentrations is described in 

Section 6.2. 

 

!.4 /567895:; 3<=:><5? 95= 3@7A9;< B9?<7 )<A<7<5;< C7:?<7:9 
Reference wetlands were identified from the wetlands list developed by Parsons and Pruitt 

(USEPA, 1991a) for comparison to the potentially impacted wetlands.  These wetlands were selected 

because they had similar vegetation, topography, geology, and hydrology in contrast to the 

wetlands potentially impacted by an IR site.  The reference wetlands were also distant from any IR site 

or other potential sources of contamination based on field observations and a historical study of 

adjacent areas.  The four reference wetlands sampled were Wetlands 25, 27, 32, and 33.  Wetlands 25 

and 32 are freshwater reference wetlands, while Wetlands 27 and 33 are estuarine reference wetlands.  

 

In determining reference criteria, the sediment and surface water results from Wetlands 25 and 32 

were used to develop freshwater reference concentrations for the Site 41 freshwater wetlands.  

Likewise, sediment and surface water results from Wetlands 27 and 33 were used to develop estuarine 

reference concentrations for the Site 41 saltwater wetlands.   

 

Reference criteria for both sediment and surface water were calculated by summing valid detections 

with one-half of each nondetect (“U” or “UJ” validation qualifier).  The mean detection was calculated, 

then multiplied by two, with the resulting multiplier then used as the reference concentration.  

Tables 6-1 and 6-2 (tables are located at the end of each section) detail how the freshwater and 

estuarine inorganic sediment and surface water reference concentrations were developed, respectively. 

 

!.D E9F<G:=< '6?9HI++' C65;<5?79?:65F 
Although its use has been banned in the United States since 1972, 4,4'-DDT and its metabolites 

(4,4'-DDD, and 4,4'-dichlorodiphenyldichloroethylene 4,4'-DDE) are still detected in the Florida coastal 

sediments (Delfino, J.J. et al., 1991).  Although 4,4'-DDT is not naturally occurring, it appears to be 
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ubiquitous in the environment, i.e., in surface water, sediment, and biological tissues.  4,4'-DDT and its 

metabolites are generally highly lipophilic, resistant to biodegradation, and bioconcentrate in biota. 

4,4'-DDT can be transferred to humans through the food chain. Atmospheric transport from 

Central America continues to contribute to the 4,4'-DDT concentrations in the Florida coastal sediment. 

Therefore, studies of the Pensacola Bay system (PBS) (National Status and Trends Program [NSTP]) 

and NAS Pensacola (Sites 40 and 41) were reviewed to establish a basewide concentration for 4,4'-DDT 

and its metabolites for NAS Pensacola coastal sediments.  The NSTP results are detailed in Magnitude 
and Extent of Sediment Toxicity in Four Bays of the Florida Panhandle:  Pensacola, Choctawhatchee, 
St. Andrew, and Apalachicola (Long, E.R. et al., 1997).   

 

The NAS Pensacola results are detailed in this report for Site 41 and in the Final Remedial 
Investigation Report, Site 40, Naval Air Station Pensacola (EnSafe, 1999).  The summary table from the 

NSTP study and a table presenting all the results from the Sites 40 and 41 investigations are presented 

in Appendix J.   

 

The NSTP study analyzed 24 sediment samples from the Pensacola Bay system for pesticides/PCBs. 

During the field investigations for Sites 40 and 41, 265 sediment samples were analyzed for 

pesticides/PCBs.  The Site 41 samples were further evaluated based on the color coding established for 

the wetlands earlier in the investigation.  That data were evaluated for concentration populations 

indicative of widespread use versus elevated concentrations.  The maximum concentration of 

widespread  use population was established as the basewide level.   

 

JKJLI+++ 

4,4'-DDD  was detected in 50% of the NSTP study locations at concentrations ranging from 2.58 g/kg 

to 53.84 g/kg.  4,4'-DDD was detected in 29.7% of the 265 sediment samples collected from 

Sites 40 and 41, with detections ranging from 0.2 g/kg (Wetlands 64 and 72) to 2,600 g/kg 

(Wetland 48).  In non-IR-related wetlands and reference wetlands, the concentrations ranged from 

0.2 g/kg in Wetland 72 to 24 g/kg in Wetland 32.  Based on the concentrations in the NSTP study, 

and the PNAS wetlands, the basewide concentration for 4,4'-DDD is established at 50 g/kg. 

 

JKJLI++* 

4,4'-DDE was not analyzed for in the NSTP study.  Of the 265 samples analyzed from the Sites 40 

and 41 investigations, 4,4'-DDE concentrations ranged from 0.21 g/kg (Site 40 Assessment Zone 3 

sample) to 620 g/kg (Wetland 48).  The concentration of 4,4'-DDE in the non-IR-related wetlands and 

reference wetlands ranged from 0.24 g/kg (Wetland 72) to 37 g/kg (Wetland 32).  Based on the 
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concentrations in the NSTP study and PNAS wetlands, the basewide concentration for 4,4’-DDE was 

established at 40 g/kg.   

 

JKJLI++' 

4,4'-DDT was detected in 41.7% of the NSTP study samples.  The concentrations ranged 

from 2.02 g/kg to 37.06 g/kg in that study.  4,4-DDT was detected in 23.6% of the 265 Sites 40 and 

41 sediment samples, with detections ranging from 0.21 g/kg (Site 40 Assessment Zone 2 sample) to 

1,800 g/kg (Wetland 18B). 

 

The reference wetland concentrations ranged from 0.26 g/kg (Wetland 72) to 13 g/kg (Wetland 32). 

Based on the results of the NSTP study and the PNAS wetlands, a basewide concentration of 20 g/kg 

was established for 4,4’-DDT. 

 

'6?9H ++' 

The basewide level for total DDT is 110 g/kg, and was derived from adding the basewide levels of 

4,4'-DDE, 4,4'-DDD, and 4,4'-DDT. 
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3:?< J4 
3<=:><5? )<A<7<5;< C65;<5?79?:65F R5S!T 3@7A9;< B9?<7 )<A<7<5;< C65;<5?79?:65F R5SJT 

39>OH< /+ 
39>OH< 
)<F@H? 

-9H:=. 
U@9H. 

&=V@F?<= 
0.5 , X(X 
67 X(YX 
-9H@< 

1<95 
-9H@< 

)<A<7<5;< 
C65;<5?79?:65 

RD , 1<95T 39>OH< /+ 
39>OH< 
)<F@H? 

-9H:=.
U@9H. 

&=V@F?<= 
0.5 , X(X 
67 X(YX 
-9H@< 

1<95 
-9H@< 

)<A<7<5;< 
C65;<5?79?:65 

 RD , 1<95T 

&H@>:5@> R>8Z[8T &H@>:5@> R!8Z.T 

041M250101 4,180 J 4,180 6,805 4\K!40 041W250101 1,820  1,820 545.13 4K0]0.D5 
041M250201 8,780 J 8,780   041W250301 221  221   
041M250301 12,500 J 12,500   041W320101 141 U 70.5   
041M320101 3,670  3,670   041W320301 138 U 69   
041M320201 3,920  3,920         
041M320301 7,780  7,780         

&5?:>65^ R>8Z[8T &5?:>65^ R!8Z.T 

041M320101 1.6 UJ 0.8 2.217 J.J\ 041W250101 2 UJ 1 2 J 
041M320201 6.7 UJ 3.35   041W250301 2 U 1   
041M320301 5 U 2.5   041W320101 2 UJ 1   

      041W320301 10 U 5   

&7F<5:; R>8Z[8T &7F<5:; R!8Z.T 

041M250101 1.1 J 1.1 3.31 !.!D 041W250101 2.4 J 2.4 1.35 D._ 
041M250201 8  8   041W250301 2 U 1   
041M250301 8.8  8.8   041W320101 2 U 1   
041M320101 1.6 U 0.8   041W320301 2 U 1   
041M320201 1.3 U 0.65         
041M320301 1 U 0.5         

E97:@> R>8Z[8T E97:@> R!8Z.T 

041M250101 2.3 J 2.3 7 4J 041W250101 2.2 U 1.1 1.84 \.!` 
041M250201 5.6 J 5.6   041W250301 1.9 U 0.95   
041M250301 8.6 J 8.6   041W320101 5.4 U 2.7   
041M320101 9.1 J 9.1   041W320301 5.2 U 2.6   
041M320201 6.7 J 6.7         
041M320301 9.7 J 9.7         
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67 X(YX 
-9H@< 

1<95 
-9H@< 
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C65;<5?79?:65 

RD , 1<95T 39>OH< /+ 
39>OH< 
)<F@H? 

-9H:=.
U@9H. 

&=V@F?<= 
0.5 , X(X 
67 X(YX 
-9H@< 

1<95 
-9H@< 

)<A<7<5;< 
C65;<5?79?:65 

 RD , 1<95T 

E<7^HH:@> R>8Z[8T E<7^HH:@> R!8Z.T 
041M250101 0.46 U 0.23 0.42 0.`J 041W250101 1 U 0.5 0.5 4 
041M250201 0.47 J 0.47   041W250301 1 U 0.5   
041M250301 0.59 J 0.59   041W320101 1 U 0.5   
041M320101 0.78 U 0.39   041W320301 1 U 0.5   
041M320201 0.67 U 0.335         
041M320301 0.51 J 0.51         

C9=>:@> R>8Z[8T C9=>:@> R!8Z.T 
041M250101 1.4 U 0.7 0.9 4.` 041W250101 3 U 1.5 1.5 \ 
041M250201 1 U 0.5   041W250301 3 U 1.5   
041M250301 1.3 J 1.3   041W320101 3 U 1.5   
041M320101 2.3 U 1.15   041W320301 3 U 1.5   
041M320201 2 U 1         
041M320301 1.5 U 0.75         

C9H;:@> R>8Z[8T C9H;:@> R!8Z.T 
041M250101 1,770 J 1,770 5,378.33 40K_5!.!_ 041W250101 4,620 J 4,620 3,837.5 _K!_5 
041M250201 3,700 J 3,700   041W250301 6,720  6,720   
041M250301 17,900 J 17,900   041W320101 1,750 J 1,750   
041M320101 2,150 J 2,150   041W320301 2,260 J 2,260   
041M320201 2,430 J 2,430         
041M320301 4,320  4,320         

CQ76>:@> R>8Z[8T CQ76>:@> R!8Z.T 
041M250101 7.1  7.1 19.68 \].\_ 041W250101 8 U 4 4 ` 
041M250201 33  33   041W250301 8 U 4   
041M250301 59.1  59.1   041W320101 8 U 4   
041M320101 7.2 J 7.2   041W320301 8 U 4   
041M320201 5.7 J 5.7         
041M320301 6  6         
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'9MH< !I4 
+<N<H6O><5? 6A P7<FQG9?<7 3<=:><5? 95= 3@7A9;< B9?<7 /567895:; )<A<7<5;< C65;<5?79?:65F 

3:?< J4 
3<=:><5? )<A<7<5;< C65;<5?79?:65F R5S!T 3@7A9;< B9?<7 )<A<7<5;< C65;<5?79?:65F R5SJT 

39>OH< /+ 
39>OH< 
)<F@H? 

-9H:=. 
U@9H. 

&=V@F?<= 
0.5 , X(X 
67 X(YX 
-9H@< 

1<95 
-9H@< 

)<A<7<5;< 
C65;<5?79?:65 

RD , 1<95T 39>OH< /+ 
39>OH< 
)<F@H? 

-9H:=.
U@9H. 

&=V@F?<= 
0.5 , X(X 
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-9H@< 

)<A<7<5;< 
C65;<5?79?:65 

 RD , 1<95T 
C6M9H? R>8Z[8T C6M9H? R!8Z.T 

041M250101 1.6 J 1.6 1.4 D.` 041W250101 3 U 1.5 1.5 \ 
041M250201 1.9 J 1.9   041W250301 3 U 1.5   
041M250301 2 J 2   041W320101 3 U 1.5   
041M320101 2.3 U 1.15   041W320301 3 U 1.5   
041M320201 2 U 1         
041M320301 1.5 U 0.75         

C6OO<7 R>8Z[8T C6OO<7 R!8Z.T 
041M250101 6.1 J 6.1 9.75 4].5 041W250101 4 U 2 2 J 
041M250201 12.2 J 12.2   041W250301 4 U 2   
041M250301 19.6 J 19.6   041W320101 4 U 2   
041M320101 5.7 J 5.7   041W320301 4 U 2   
041M320201 5.7 J 5.7         
041M320301 9.2 J 9.2         

C^95:=< RC%T R>8Z[8T C^95:=< RC%T R!8Z.T 
041M250101 4.8 U 2.4 2.61 5.DD 041W250101 5 U 2.5 2.5 5 
041M250201 3.5 U 1.75   041W250301 5 U 2.5   
041M250301 3.8 U 1.9   041W320101 5 U 2.5   
041M320101 7.5 U 3.75   041W320301 5 U 2.5   
041M320201 6.4 U 3.2         
041M320301 5.3 U 2.65         

/765 R>8Z[8T /765 R!8Z.T 
041M250101 1,780 J 1,780 5,955.83 44K]44.!_ 041W250101 4,030  4,030 1,180 DK\!0 
041M250201 13,500 J 13,500   041W250301 317  317   
041M250301 18,500 J 18,500   041W320101 182  182   
041M320101 652  652   041W320301 191  191   
041M320201 471  471         
041M320301 832  832         
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-9H@< 
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C65;<5?79?:65 

 RD , 1<95T 
.<9= R>8Z[8T .<9= R!8Z.T 

041M250101 21.4 J 21.4 41.23 `D.J_ 041W250101 4.9  4.9 1.6 \.D 
041M250201 32.1 J 32.1   041W250301 1 U 0.5   
041M250301 58.7 J 58.7   041W320101 1 U 0.5   
041M320101 41.3  41.3   041W320301 1 U 0.5   
041M320201 41.6  41.6         
041M320301 52.3  52.3         

1985<F:@> R>8Z[8T 1985<F:@> R!8Z.T 
041M250101 1,420 J 1,420 3,756.67 _K54\.\\ 041W250101 12,500  12,500 10,130 D0KD!0 
041M250201 5,490  5,490   041W250301 20,400  20,400   
041M250301 6,660  6,660   041W320101 3,050 J 3,050   
041M320101 2,230 J 2,230   041W320301 4,570 J 4,570   
041M320201 2,460 J 2,460         
041M320301 4,280  4,280         

195895<F< R>8Z[8T 195895<F< R!8Z.T 
041M250101 2.6 J 2.6 18.98 \_.]_ 041W250101 4.2 J 4.2 6.6 4\.D 
041M250201 30.7  30.7   041W250301 2.9 J 2.9   
041M250301 66  66   041W320101 10 J 10   
041M320101 5.5 J 5.5   041W320301 9.3 J 9.3   
041M320201 3.5 J 3.5         
041M320301 5.6 J 5.6         

1<7;@7^ R>8Z[8T 1<7;@7^ R!8Z.T 
041M250101 0.44 U 0.22 0.27 0.55 041W250101 0.13 U 0.065 0.07 0.4\ 
041M250201 0.31 U 0.155   041W250301 0.13 U 0.065   
041M250301 0.4 U 0.2   041W320101 0.13 U 0.065   
041M320101 0.61 U 0.305   041W320301 0.13 U 0.065   
041M320201 0.49 U 0.245         
041M320301 0.51 J 0.51         
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 RD , 1<95T 
%:;[<H R>8Z[8T %:;[<H R!8Z.T 

041M250101 5.5 U 2.75 4.64 ].D` 041W250101 12 U 6 6 4D 
041M250201 6.9 J 6.9   041W250301 12 U 6   
041M250301 6.5 J 6.5   041W320101 12 U 6   
041M320101 9.3 U 4.65   041W320301 12 U 6   
041M320201 8.1 U 4.05         
041M320301 6 U 3         

a6?9FF:@> R>8Z[8T a6?9FF:@> R!8Z.T 
041M250101 172 J 172 814.33 4K!D`.!_ 041W250101 3,980 J 3,980 3,497.5 !K]]5 
041M250201 1,430 J 1,430   041W250301 7,060  7,060   
041M250301 2,060  2,060   041W320101 1,170 J 1,170   
041M320101 433 J 433   041W320301 1,780 J 1,780   
041M320201 306 J 306         
041M320301 485 J 485         

3<H<5:@> R>8Z[8T 3<H<5:@> R!8Z.T 
041M250101 1.4 U 0.7 1.73 \.J5 041W250101 3 U 1.5 1.5 \ 
041M250201 1.9 J 1.9   041W250301 3 U 1.5   
041M250301 1.2 U 0.6   041W320101 3 U 1.5   
041M320101 2.3 U 1.15   041W320301 3 U 1.5   
041M320201 2.4 J 2.4         
041M320301 3.6  3.6         

3:HN<7  R>8Z[8T 3:HN<7 R!8Z.T 
041M250101 1.8 UJ 0.9 1.05 D.4 041W250101 4 U 2 2 J 
041M250201 1.4 UJ 0.7   041W250301 4 U 2   
041M250301 1.6 UJ 0.8   041W320101 4 U 2   
041M320101 3.1 U 1.55   041W320301 4 U 2   
041M320201 2.7 U 1.35         
041M320301 2 U 1         
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U@9H. 

&=V@F?<= 
0.5 , X(X 
67 X(YX 
-9H@< 

1<95 
-9H@< 

)<A<7<5;< 
C65;<5?79?:65 

RD , 1<95T 39>OH< /+ 
39>OH< 
)<F@H? 

-9H:=.
U@9H. 

&=V@F?<= 
0.5 , X(X 
67 X(YX 
-9H@< 

1<95 
-9H@< 

)<A<7<5;< 
C65;<5?79?:65 

 RD , 1<95T 

36=:@> R>8Z[8T 36=:@> R!8Z.T 

041M250101 640 J 640 9,496.67 4`K]]\.\\ 041W250101 105,000  105,000 91,100 4`DKD00 

041M250201 22,400 J 22,400   041W250301 185,000  185,000   

041M250301 24,700 J 24,700   041W320101 30,000  30,000   

041M320101 3,680 J 3,680   041W320301 44,400  44,400   

041M320201 2,980 J 2,980         

041M320301 2,580  2,580         

'Q9HH:@> R>8Z[8T 'Q9HH:@> R!8Z.T 

041M250101 1.4 U 0.7 0.78 4.5_ 041W250101 3.9 J 3.9 2.1 J.D 

041M250201 1 U 0.5   041W250301 3 U 1.5   

041M250301 1.2 U 0.6   041W320101 3 U 1.5   

041M320101 2.3 U 1.15   041W320301 3 U 1.5   

041M320201 2 U 1         

041M320301 1.5 U 0.75         

-959=:@> R>8Z[8T -959=:@> R!8Z.T 

041M250101 10.1 J 10.1 14.33 D`.!_ 041W250101 6.4 J 6.4 2.35 J._ 

041M250201 22.8  22.8   041W250301 2 U 1   

041M250301 33.7  33.7   041W320101 2 U 1   

041M320101 6.6 J 6.6   041W320301 2 U 1   

041M320201 5.2 J 5.2         

041M320301 7.6 J 7.6         
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'9MH< !I4 
+<N<H6O><5? 6A P7<FQG9?<7 3<=:><5? 95= 3@7A9;< B9?<7 /567895:; )<A<7<5;< C65;<5?79?:65F 

3:?< J4 
3<=:><5? )<A<7<5;< C65;<5?79?:65F R5S!T 3@7A9;< B9?<7 )<A<7<5;< C65;<5?79?:65F R5SJT 

39>OH< /+ 
39>OH< 
)<F@H? 

-9H:=. 
U@9H. 

&=V@F?<= 
0.5 , X(X 
67 X(YX 
-9H@< 

1<95 
-9H@< 

)<A<7<5;< 
C65;<5?79?:65 

RD , 1<95T 39>OH< /+ 
39>OH< 
)<F@H? 

-9H:=.
U@9H. 

&=V@F?<= 
0.5 , X(X 
67 X(YX 
-9H@< 

1<95 
-9H@< 

)<A<7<5;< 
C65;<5?79?:65 

 RD , 1<95T 

b:5; R>8Z[8T b:5; R!8Z.T 

041M250101 7.3 J 7.3 18.365 \!._\ 041W250101 7.4 U 3.7 2.76 5.5\ 
041M250201 21.7 J 21.7   041W250301 5.4 U 2.7   
041M250301 57.1 J 57.1   041W320101 3.9 U 1.95   
041M320101 6.8 J 6.8   041W320301 5.4 U 2.7   
041M320201 7.9 J 7.9         
041M320301 9.4 J 9.4

 
%6?<Fc 
g/kg = Micrograms per kilogram 

mg/kg = Milligrams per kilogram 
g/l = Micrograms per liter 

U = Not Detected 
J = Estimated value: concentration is below limit of quantitation 
Sample frequency adjusted for rejected data. 
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'9MH< !ID 

+<N<H6O><5? 6A *F?@97:5< 3<=:><5? 95= 3@7A9;< B9?<7 /567895:; )<A<7<5;< C65;<5?79?:65F 
3:?< J4 

3<=:><5? )<A<7<5;< C65;<5?79?:65F R5S5T 3@7A9;< B9?<7 )<A<7<5;< C65;<5?79?:65F R5SJT 

39>OH< /+ 
39>OH< 
)<F@H? 

-9H:=. 
U@9H. 

&=V@F?<= 0.5 , 
X(X 67 X(YX 

-9H@< 
1<95 
-9H@< 

)<A<7<5;< 
C65;<5?79?:65 

RD , 1<95T 39>OH< /+ 
39>OH< 
)<F@H? 

-9H:=.
U@9H. 

&=V@F?<= 0.5 , 
X(X 67 X(YX 

-9H@< 

 
1<95 
-9H@< 

)<A<7<5;< 
C65;<5?79?:65 

RD , 1<95T 

&H@>:5@> R>8Z[8T &H@>:5@> R!8Z.T 

041M270101 2,900 J 2,900 2,137 JKD_J 041W270201 5,550  5,550 1,463.75 DK]D_.5 
041M270201 3,670 J 3,670   041W330101 151 U 75.5   
041M330101 2,460  2,460   041W330201 162  162   
041M330201 1,520  1,520   041W330301 135 U 67.5   
041M330301 135  135         

&5?:>65^ R>8Z[8T &5?:>65^ R!8Z.T 

041M330101 0.36 UJ 0.18 0.13 0.D! 041W270201 2 UJ 1 2.08 J.45 
041M330201 0.28 UJ 0.14   041W330101 10 UJ 5   
041M330301 0.13 UJ 0.065   041W330201 2.6 U 1.3   

&7F<5:; R>8Z[8T &7F<5:; R!8Z.T 

041M270101 1.1  1.1 1.07 D.4J 041W270201 4.1 J 4.1 1.8 \.! 
041M270201 0.98 J 0.98   041W330101 2 U 1   
041M330101 1.8  1.8   041W330201 2.2 UJ 1.1   
041M330201 1.4 J 1.4   041W330301 2 U 1   
041M330301 0.13 U 0.065         

E97:@> R>8Z[8T E97:@> R!8Z.T 

041M270101 2.3 J 2.3 1.92 \.`J 041W270201 11.6 U 5.8 4.71 ].J\ 
041M270201 3.1 J 3.1   041W330101 6.7 U 3.35   
041M330101 2.6 J 2.6   041W330201 7.2 J 7.2   
041M330201 1.3 J 1.3   041W330301 5 U 2.5   
041M330301 0.3 J 0.3         

E<7^HH:@> R>8Z[8T E<7^HH:@> R!8Z.T 

041M270101 0.11 U 0.055 0.07 0.4\ 041W270201 1 U 0.5 0.41 0.`D 
041M270201 0.16 U 0.08   041W330101 1 U 0.5   
041M330101 0.18 U 0.09   041W330201 0.28 U 0.14   
041M330201 0.14 U 0.07   041W330301 1 U 0.5   
041M330301 0.06 U 0.03         
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'9MH< !ID 
+<N<H6O><5? 6A *F?@97:5< 3<=:><5? 95= 3@7A9;< B9?<7 /567895:; )<A<7<5;< C65;<5?79?:65F 

3:?< J4 
3<=:><5? )<A<7<5;< C65;<5?79?:65F R5S5T 3@7A9;< B9?<7 )<A<7<5;< C65;<5?79?:65F R5SJT 

39>OH< /+ 
39>OH< 
)<F@H? 

-9H:=. 
U@9H. 

&=V@F?<= 0.5 , 
X(X 67 X(YX 

-9H@< 
1<95 
-9H@< 

)<A<7<5;< 
C65;<5?79?:65 

RD , 1<95T 39>OH< /+ 
39>OH< 
)<F@H? 

-9H:=.
U@9H. 

&=V@F?<= 0.5 , 
X(X 67 X(YX 

-9H@< 

 
1<95 
-9H@< 

)<A<7<5;< 
C65;<5?79?:65 

RD , 1<95T 

C9=>:@> R>8Z[8T C9=>:@> R!8Z.T 

041M270101 0.33 U 0.165 0.2 0.\] 041W270201 3 U 1.5 1.2 D.J 
041M270201 0.47 U 0.235   041W330101 3 U 1.5   
041M330101 0.54 U 0.27   041W330201 0.58 U 0.29   
041M330201 0.42 U 0.21   041W330301 3 U 1.5   
041M330301 0.19 U 0.095         

C9H;:@> R>8Z[8T C9H;:@> R!8Z.T 

041M270101 941 J 941 989.4 4K]_`.` 041W270201 99,000  99,000 38,400 _!K`00 
041M270201 1,260 J 1,260   041W330101 14,100  14,100   
041M330101 1,470  1,470   041W330201 18,800  18,800   
041M330201 1,160  1,160   041W330301 21,700  21,700   
041M330301 116 J 116         

CQ76>:@> R>8Z[8T CQ76>:@> R!8Z.T 

041M270101 11.1  11.1 6.55 4\.4 041W270201 13.3  13.3 5.44 40.`_ 
041M270201 12.4  12.4   041W330101 8 U 4   
041M330101 5.5  5.5   041W330201 0.88 UJ 0.44   
041M330201 3.5  3.5   041W330301 8 U 4   
041M330301 0.51 U 0.255         

C6M9H? R>8Z[8T C6M9H? R!8Z.T 

041M270101 0.46 J 0.46 0.45 0.]4 041W270201 3 U 1.5 1.19 D.\` 
041M270201 0.51 J 0.51   041W330101 3 U 1.5   
041M330101 0.99 J 0.99   041W330201 0.53 UJ 0.265   
041M330201 0.42 U 0.21   041W330301 3 U 1.5   
041M330301 0.19 U 0.095         

C6OO<7 R>8Z[8T C6OO<7 R!8Z.T 

041M270101 4.2 J 4.2 4.22 `.JJ 041W270201 9.2 J 9.2 3.51 _.0\ 
041M270201 3.4 J 3.4   041W330101 4 U 2   
041M330101 8.1  8.1   041W330201 1.7 U 0.85   
041M330201 4.9  4.9   041W330301 4 U 2   
041M330301 0.49 J 0.49         
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'9MH< !ID 
+<N<H6O><5? 6A *F?@97:5< 3<=:><5? 95= 3@7A9;< B9?<7 /567895:; )<A<7<5;< C65;<5?79?:65F 

3:?< J4 
3<=:><5? )<A<7<5;< C65;<5?79?:65F R5S5T 3@7A9;< B9?<7 )<A<7<5;< C65;<5?79?:65F R5SJT 

39>OH< /+ 
39>OH< 
)<F@H? 

-9H:=. 
U@9H. 

&=V@F?<= 0.5 , 
X(X 67 X(YX 

-9H@< 
1<95 
-9H@< 

)<A<7<5;< 
C65;<5?79?:65 

RD , 1<95T 39>OH< /+ 
39>OH< 
)<F@H? 

-9H:=.
U@9H. 

&=V@F?<= 0.5 , 
X(X 67 X(YX 

-9H@< 

 
1<95 
-9H@< 

)<A<7<5;< 
C65;<5?79?:65 

RD , 1<95T 

C^95:=< RC%T R>8Z[8T C^95:=< RC%T R!8Z.T 

041M270101 1.1 U 0.55 0.64 4.D] 041W270201 5 U 2.5 2.05 J.4 
041M270201 1.6 U 0.8   041W330101 5 U 2.5   
041M330101 1.7 U 0.85   041W330201 1.4 UJ 0.7   
041M330201 1.4 U 0.7   041W330301 5 U 2.5   
041M330301 0.63 U 0.315         

/765 R>8Z[8T /765 R!8Z.T 

041M270101 1,440 J 1,440 1,342.2 DK!`J.J 041W270201 2,230  2,230 676 4K\5D 
041M270201 1,380 J 1,380   041W330101 189  189   
041M330101 2,120  2,120   041W330201 102 J 102   
041M330201 1,620  1,620   041W330301 183  183   
041M330301 151  151         

.<9= R>8Z[8T .<9= R!8Z.T 

041M270101 13.5 J 13.5 10.52 D4.0J 041W270201 25.9  25.9 6.88 4\._5 
041M270201 13.2 J 13.2   041W330101 1 U 0.5   
041M330101 13.3  13.3   041W330201 1.2 U 0.6   
041M330201 11.9  11.9   041W330301 1 U 0.5   
041M330301 0.69  0.69         

1985<F:@> R>8Z[8T 1985<F:@> R!8Z.T 

041M270101 1,200  1,200 1,471.8 DK]J\.!0 041W270201 327,000  327,000 121,825 DJ\K!50 
041M270201 2,070  2,070   041W330101 40,100  40,100   
041M330101 2,420  2,420   041W330201 55,600  55,600   
041M330201 1,480  1,480   041W330301 64,600  64,600   
041M330301 189 J 189         

195895<F< R>8Z[8T 195895<F< R!8Z.T 

041M270101 5.1  5.1 4.9 ].`4 041W270201 1 U 0.5 6.08 4D.45 
041M270201 5.1  5.1   041W330101 8.2 J 8.2   
041M330101 8.2  8.2   041W330201 9.3 J 9.3   
041M330201 5.5  5.5   041W330301 6.3 J 6.3   
041M330301 0.62 J 0.62         
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'9MH< !ID 
+<N<H6O><5? 6A *F?@97:5< 3<=:><5? 95= 3@7A9;< B9?<7 /567895:; )<A<7<5;< C65;<5?79?:65F 

3:?< J4 
3<=:><5? )<A<7<5;< C65;<5?79?:65F R5S5T 3@7A9;< B9?<7 )<A<7<5;< C65;<5?79?:65F R5SJT 

39>OH< /+ 
39>OH< 
)<F@H? 

-9H:=. 
U@9H. 

&=V@F?<= 0.5 , 
X(X 67 X(YX 

-9H@< 
1<95 
-9H@< 

)<A<7<5;< 
C65;<5?79?:65 

RD , 1<95T 39>OH< /+ 
39>OH< 
)<F@H? 

-9H:=.
U@9H. 

&=V@F?<= 0.5 , 
X(X 67 X(YX 

-9H@< 

 
1<95 
-9H@< 

)<A<7<5;< 
C65;<5?79?:65 

RD , 1<95T 

1<7;@7^ R>8Z[8T 1<7;@7^ R!8Z.T 

041M270101 0.09 U 0.045 0.05 0.44 041W270201 0.17 J 0.17 0.11 0.D4 
041M270201 0.12 U 0.06   041W330101 0.13 U 0.065   
041M330101 0.14 U 0.07   041W330201 0.05 U 0.025   
041M330201 0.12 U 0.06   041W330301 0.16 J 0.16   
041M330301 0.06 U 0.03         

%:;[<H R>8Z[8T %:;[<H R!8Z.T 

041M270101 2 J 2 1.85 \.!] 041W270201 12 U 6 4.65 ].\ 
041M270201 3 J 3   041W330101 12 U 6   
041M330101 3 J 3   041W330201 1.2 U 0.6   
041M330201 1.7 U 0.85   041W330301 12 U 6   
041M330301 0.76 U 0.38         

a6?9FF:@> R>8Z[8T a6?9FF:@> R!8Z.T 

041M270101 406 J 406 449.86 `]]._D 041W270201 106,000  106,000 40,625 `4KD50 
041M270201 689 J 689   041W330101 12,300  12,300   
041M330101 698 J 698   041W330201 23,300  23,300   
041M330201 386 J 386   041W330301 20,900  20,900   
041M330301 70.3 J 70.3         

3<H<5:@> R>8Z[8T 3<H<5:@> R!8Z.T 

041M270101 0.39 J 0.39 0.33 0.!! 041W270201 3 U 1.5 1.45 D.] 
041M270201 0.47 U 0.235   041W330101 3 U 1.5   
041M330101 0.54 U 0.27   041W330201 2.6 U 1.3   
041M330201 0.66 J 0.66   041W330301 3 U 1.5   
041M330301 0.19 U 0.095         

3:HN<7 R>8Z[8T 3:HN<7 R!8Z.T 

041M270101 0.43 UJ 0.215 0.26 0.5D 041W270201 4 U 2 1.5 \.04 
041M270201 0.63 UJ 0.315   041W330101 4 U 2   
041M330101 0.72 U 0.36   041W330201 0.03 U 0.015   
041M330201 0.56 U 0.28   041W330301 4 U 2   
041M330301 0.25 U 0.125         
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'9MH< !ID 
+<N<H6O><5? 6A *F?@97:5< 3<=:><5? 95= 3@7A9;< B9?<7 /567895:; )<A<7<5;< C65;<5?79?:65F 

3:?< J4 
3<=:><5? )<A<7<5;< C65;<5?79?:65F R5S5T 3@7A9;< B9?<7 )<A<7<5;< C65;<5?79?:65F R5SJT 

39>OH< /+ 
39>OH< 
)<F@H? 

-9H:=. 
U@9H. 

&=V@F?<= 0.5 , 
X(X 67 X(YX 

-9H@< 
1<95 
-9H@< 

)<A<7<5;< 
C65;<5?79?:65 

RD , 1<95T 39>OH< /+ 
39>OH< 
)<F@H? 

-9H:=.
U@9H. 

&=V@F?<= 0.5 , 
X(X 67 X(YX 

-9H@< 

 
1<95 
-9H@< 

)<A<7<5;< 
C65;<5?79?:65 

RD , 1<95T 

36=:@> R>8Z[8T 36=:@> R!8Z.T 

041M270101 3,170 J 3,170 5,719.8 44KJ\].!0 041W270201 2,580,000  2,580,000 976,000 4K]5DK000 
041M270201 8,610 J 8,610   041W330101 315,000  315,000   
041M330101 10,100  10,100   041W330201 462,000  462,000   
041M330201 5,740  5,740   041W330301 547,000  547,000   
041M330301 979  979         

'Q9HH:@> R>8Z[8T 'Q9HH:@> R!8Z.T 

041M270101 0.33 U 0.165 0.2 0.\] 041W270201 3 U 1.5 1.28 D.55 
041M270201 0.47 U 0.235   041W330101 3 U 1.5   
041M330101 0.54 U 0.27  %6?<c 

*= Sample 
frequency adjusted 
for rejected data. 

041W330201 1.2 U 0.6   

041M330201 0.42 U 0.21   041W330301 3 U 1.5   
041M330301 0.19 U 0.095         

-959=:@> R>8Z[8T -959=:@> R!8Z.T 

041M270101 5.2 J 5.2 4.3 `.5] 041W270201 11 J 11 3.35 !.!] 
041M270201 6.9 J 6.9   041W330101 2 U 1   
041M330101 4.7 J 4.7   041W330201 0.77 UJ 0.385   
041M330201 4.3 J 4.3   041W330301 2 U 1   
041M330301 0.38 J 0.38         

b:5; R>8Z[8T b:5; R!8Z.T 

041M270101 8.2 J 8.2 7.18 4J.\! 041W270201 19.6 J 19.6 6.44 4D.`` 
041M270201 4.7 J 4.7   041W330101 4.2 U 2.1   
041M330101 14  14   041W330201 3.7 U 1.85   
041M330201 8.3  8.3   041W330301 4.4 U 2.2   
041M330301 1.4 U 0.7         

 
%6?<Fc 
g/kg = Micrograms per kilogram 

mg/kg = Milligrams per kilogram 
g/l = Micrograms per liter 

U = Not Detected 
J = Estimated value: concentration is below limit of quantitation 
Sample frequency adjusted for rejected data. 
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7.0 FATE AND TRANSPORT ANALYSIS METHODS 

This section presents the methods used to evaluate fate and transport of contaminants.  

Wetland-specific evaluations are presented in Sections 10 through 15.  

 

The fate and transport assessment evaluates the ability of chemical constituents to become mobile or 

change in the environment, based on their chemical and physical properties, and also evaluates 

processes that govern their interaction with environmental media.  This evaluation helps identify 

receptors that may be impacted by constituent movement in the environment.  

 

This section describes media and contaminant properties that affect fate and transport, and concludes 

with a discussion of the potential pathways and sources presumed to affect the NAS Pensacola 

wetlands.  Sections 10 through 15 present the wetland-specific evaluations and validation of 

migration pathways. 

 

7.1 Contamination Summary 

Chemical and physical analyses were performed on Site 41 sediment and surface water samples.  A 

wide range of metals, pesticides/PCBs, and SVOCs were detected.  Sections 10 through 15 evaluate the 

nature and extent of sediment and surface water contamination.   

 

7.2 Contaminant Migration 

7.2.1 Properties Affecting Fate and Transport 

Numerous chemical and physical properties of both the chemical constituents and the 

surrounding media are used to evaluate fate-transport mechanisms.  The primary mechanisms in 

estuarine and freshwater environments are sediment transport and aqueous solubility of an analyte.  

Chemical and physical properties of constituents used to evaluate fate and transport are vapor 

pressure, density, solubility, Henry!s law constant, half-life, organic carbon-water partitioning coefficient 

(Koc), and molecular weight (see Table 7-1).  Compounds with similar chemical and physical properties 

display similar fate-transport behavior.  These characteristics facilitate the general grouping of 

contaminants into the following categories:  VOCs, SVOCs, pesticides/PCBs, and metals. 

 

7.2.2 Media Properties Affecting Fate and Transport 

The properties of environmental media used to evaluate fate and transport are TOC, 

normalized partition coefficient (Kd), cation-exchange capacity (CEC), redox conditions, pH, and 

sediment type.  The following paragraphs briefly discuss these properties. 
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Total Organic Carbon 

TOC indicates the sediment!s adsorption capabilities.  With an elevated TOC, there is a greater potential 

for a chemical to adsorb sediment particles and become less bio-available, particularly an 

organic compound.  For example, it is possible for a sediment sample to have a very high concentration 

of a particular organic constituent, but show no observable toxic effect typically associated with that 

constituent.  If the TOC for that sample was elevated, then the contaminant would likely be bound to 

the sediment and not be bio-available, reducing the net toxic effect.   

 

Normalized Partition Coefficient 

Kd is used to predict the capacity for a constituent to partition between sediment and water; it is a 

function of both the constituent and the sediment.  To estimate Kd, the constituent's constant Koc is 

adjusted by the sediment's TOC:  Kd=Koc x fraction of organic carbon (foc), where foc is a function of the 

organic carbon content fraction of the sediment.  Sediments with a higher Kd have a higher potential to 

adsorb organic compounds.   

 

Most wetlands at NAS Pensacola have depositional areas of high TOC, and these areas tended to have 

the highest detected contaminant concentrations.  These areas were purposely targeted for sampling 

during Phase IIA to locate areas of maximum contaminant concentrations.   

 

Cation-Exchange Capacity 

CEC reflects the sediment!s capacity to adsorb ions, neutralizing ionic deficiencies on the surfaces of its 

particles.  Generally, trivalent ions are preferentially adsorbed to sediment over divalent ions, and 

divalent ions are preferentially adsorbed over monovalent ions.  Although this relationship generally 

holds true, the process also depends on sediment pH.   

 

Sediments with high CEC values have the potential to adsorb inorganic ions, although dipolar organic 

compounds also have an affinity for adsorption.   

 

However, in estuarine environments, the presence of brackish water can result in an excess of 

alkali metals, which in turn can out-compete other metals for these cationic binding sites.  Therefore, 

the estuarine wetlands at NAS Pensacola may have lower concentrations of some metals due to 

alkali metals competing for binding sites within the sediment.  Other factors such as TOC can improve 

the effects of CEC in sediment in estuarine wetlands. 

 

Oxidation/Reduction Conditions 

Redox is the process that includes oxidation (the loss of electrons) and reduction (the gain of 

electrons). The resultant change in valence generates products that are different from the parent 
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reactants in solubility, toxicity, reactivity, and mobility.  Extreme redox conditions tend to mobilize 

chemicals, especially transition metals.  However, in an estuarine environment, the excess of alkali 

metals in seawater can reduce the effect of redox conditions on nonalkaline metals.   

 

pH 

pH is a measure of the negative logarithm of the hydrogen ion concentration in water, indicating the 

medium!s acidity or alkalinity.  Chemicals react differently as pH changes.  Low pH conditions tend to 

mobilize most metals and facilitate substitution in organic compounds.  High pH conditions may 

cause metals to precipitate and organic molecules to degrade.  In general, pH conditions are uniform in 

the estuarine environment.  Within the freshwater environment, pH conditions generally appeared in 

the 7.0 to 7.5 range, reflecting relatively neutral conditions. 

 

Sediment Type 

Sediment mineral composition, particle-size distribution, and organic content affect chemical fate and 

transport.  Sediment characteristics influence or determine hydraulic conductivity, effective porosity, 

and hydraulic gradient, which in turn dictate groundwater flow.  In wetland environments, 

smaller particle sizes (i.e., clays) are observed in areas of deposition where currents are low-energy.  

Because clays and silts have larger surface areas than sands relative to total particle size, they tend to 

absorb more contaminants than larger sediment types.  Each wetland at NAS Pensacola had a wide 

range of sediment particle sizes, but sampling was biased toward areas of lowest particle size, as these 

areas were likely to have the highest concentrations of contaminants. 

 

7.3 Contaminant Properties 

This section describes the properties of the major contaminant classes (VOCs, SVOCs, pesticides/PCBs, 

and metals) and how these properties relate to interactions in the environment. 

 

7.3.1 VOCs 

The chemical and physical properties that most influence fate and transport of VOCs are solubility, 

Henry!s law constant, and vapor pressure.  The mechanisms for transportation of VOCs include the 

following: 

 

" sorption to sediment from groundwater or surface water 

" escape via volatilization from both sediment and water 

" dissipation via diffusion 
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VOCs have low molecular weights, high solubilities, and high vapor pressures.  Because of these 

properties, VOCs are expected to be highly mobile in the environment and, therefore, quick to migrate 

from sediment and groundwater. 

 

7.3.2 Metals 

The adsorption potential for metals in sediment is related to grain size, the presence of 

various metallic hydroxides, and organic carbon.  Fine-grained particles, particularly aluminosilicate 

clays and amorphous hydroxides of iron, provide a greater surface area relative to total particle size 

(ferrous hydroxide can contain as much as 600 square meters of surface area per gram of mass), and 

the crystalline microstructure is conducive to the adsorption of inorganic contaminants.   

 

The primary transport mechanism for metals bound to sediment is through physical movement of the 

sediment itself.  When metals are tightly bound within the mineral structure, currents are the 

predominant transport mechanism.  Over time, sediments will be transported into natural 

depositional locations. 

 

The fate of metals in sediments involves both chemical and biological transformation. 

Chemical transformation may involve formation of organo-metallics and sulfide complexes, or 

methylation from microbial processes.  Transfer of metals through biological uptake by benthic infauna 

is also a possibility.  Biomagnification of metals is not considered a critical pathway in 

estuarine wetlands, but may occur in acidic freshwater wetlands.  Bioaccumulation and biomagnification 

of contaminants are discussed in the ecological risk assessments, Sections 10 through 15. 

 

7.3.3 Organics 

Organic contaminants, particularly hydrophobic compounds (those less-inclined to enter a 

dissolved state in natural waters), tend to sorb to water-borne particulates (clays, colloids, and 

humic substances) that eventually end up as bottom deposits.  From there, they may be transformed 

into more or less toxic forms, migrate from the sediment into benthic organisms via 

ingestion/respiration, or reach overlying waters as physicochemical conditions change.  

Sediment organic carbon, in the form of humic substances (measured by TOC), is the 

primary storage site for organic chemicals in sediments.  Also, particle size and chemical hydrophobicity 

are important environmental influences affecting adsorption rates.  As particle size decreases and 

hydrophobicity increases, there is increased binding of organic contaminants to sediment organic 

carbon.  Increased surface area, resulting from decreased particle size, provides more adsorption sites 

for neutral and/or hydrophobic organic chemicals. 
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For PAHs in sediments, photolytic degradation rates are a function of the available penetrating sunlight 

and oxygen.  PAHs may persist indefinitely in the low light/low oxygen environments common in 

many wetlands on base.  PAHs may also persist when they are tightly bound to organic substances. 

 

Fate of organic constituents in sediments is also influenced by biotransformation and biodegradation by 

benthic organisms.  Neutral organics that are more hydrophobic tend to be more persistent in the 

food chain due to their accessibility when they bind with organic substances.  Some organic 

compounds, particularly pesticides (such as 4,4'-DDT), are inherently stable due to their chemical 

structure and are very slow to undergo any type of degradation.  For example, their persistence of 

4,4'-DDT is demonstrated by it’s detection throughout the base and the country long after its use was 

banned in the United States.   

 

As with metals, organics have been detected throughout the NAS Pensacola wetlands in many forms.  

The highest concentrations of organics detected tended to be in depositional areas with high 

TOC values. 

 

7.4 Water Transport Characteristics 

In water, the likelihood that a dissolved contaminant will be retained within the medium is dependent 

on that chemical!s fugacity, or escaping tendency.  The fugacity potential is based on both the 

chemical-specific traits and medium thermodynamic influences.  The partitioning coefficient of a 

chemical indicates its affinity for water or another medium (sediment, tissue, or suspended particles).  

Under ideal conditions the partitioning coefficient for a chemical is constant, but the 

environmental parameters that can influence partitioning vary with site conditions. 

 

Environmental variables include suspended and dissolved materials, light attenuation, pH, and redox.  

Redox and pH have a strong influence on metals but little effect on neutral organic chemicals.  

In freshwater wetlands, acidic water will result in a greater abundance of free metal ions which, 

under oxidizing conditions, are more bioavailable.  Under reducing conditions, these metals tend to 

form insoluble sulfides and are less bioavailable.  Generally, higher pH environments have 

more particulate matter and metals can be precipitated out.  In saltwater, the presence of divalent 

cations of magnesium (Mg++) and calcium (Ca++) can cause suspended fine-grained sediments, colloids, 

and dissolved organic matter to flocculate and settle from the water column.  Organic contaminants 

may co-precipitate with metal complexes on these flocculated materials.  Dissolved organic carbon 

(DOC) in water, composed primarily of humic substances produced by the degradation of dead plant 

material, can also provide binding sites for metal ions and neutral organics.  DOC concentrations also 

affect bioavailability and bio-concentration of chemicals by aquatic organisms like that of suspended 

sediment (Carlberg, G.E. et al., 1986). 
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7.5 Pathways and Sources 

The factors influencing fate and transport of contaminants into, within, and out of wetlands at 

NAS Pensacola are complex.  This section describes the pathways and sources other than 

chemical factors that influence contaminant distribution.  Sections 10 through 15 present the validation 

of these pathways with respect to the individual wetlands.  

 

7.5.1 Pathways 

Three primary migratory routes for transport are immediately evident for the NAS Pensacola wetlands: 

 

" Surface water:  surface water runoff from adjacent terrestrial areas, natural surface water 

drainage into and out of wetlands 

 

" Sediment:  physical sediment movement via entrainment in surface water flow into, within, 

and out of wetlands 

 

" Groundwater: discharge to wetlands from adjacent upgradient areas and wetland surface water 

to groundwater recharge to downgradient areas where no surface water outlet is observed   

 

Surface Water Migration 

Surface water migration into the wetlands can be evaluated by considering the physical properties of 

the area.  Many wetlands receive surface water discharge from storm water outfalls or nearby paved 

areas. Heavy rainfall will cause surface runoff (or rejected recharge) to enter the wetlands.  For 

wetlands that are not adjacent to impervious surfaces or outfalls, the high permeability of the surficial 

sand deposits precludes direct runoff.  Precipitation will evaporate or enter the surficial aquifer as 

recharge, and may eventually discharge to the wetlands as groundwater.  Figure 7-1 illustrates the 

surface topography at NAS Pensacola; with the wetland areas occupying the lowest elevations, the 

general patterns of surface drainage is toward them; surface water flow then moves toward the larger 

water bodies of Pensacola Bay and Bayou Grande.  

 

In addition to surface runoff, some wetlands at NAS Pensacola receive surface water influx directly as a 

result of natural drainage patterns.  In these cases, upgradient wetlands receive discharge from 

nearby groundwater, and this discharge then follows in the natural direction to the receiving wetland.  

A special circumstance involves those wetlands that are connected directly to Bayou Grande or 

Pensacola Bay through tidal channels.  In these cases, tidal flux will allow a backflow of 

brackish bay water to enter the wetland.  Flow into and out of the wetlands is considered to be 

consistent with the direction of base flow or topography.  None of the wetlands is sufficiently large to 

expect a complex flow configuration.  
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In cases where no surface water outlet is observed for a wetland, surface water is assumed to infiltrate 

into the aquifer on the downgradient side of the wetland (in essence, the wetland is a “window” into 

the aquifer).  The surface water transport pathway is evaluated in Sections 10 through 15 for each 

wetland with respect to its location and hydrologic and topographic configuration. 

 

Sediment Transport 

Sediment transport is expected to be coincident with and as a consequence of surface water transport. 

 Sediment will become entrained in the surface water runoff stream and enter the wetland.  

Sediment entrainment is expected to be a mechanism for contaminant transport into, within, and out of 

the wetlands as natural drainage moves through the system.  With natural drainage, sediment 

movement is expected to be governed more through bottom transport, whereby sediment load is 

redistributed en mass by current movement along the bottom and sides of the drainage watercourses 

and wetlands.  Data regarding the rate and mass of sediment movement into and through the 

wetland systems are not available.  Therefore, this mechanism of transport is treated qualitatively in 

Sections 10 through 15 by considering the physical configuration of the wetland system, and any trends 

in sediment concentrations. 

 

Leaching of constituents from sediment to surface water is a distinct possibility when 

environmental conditions are highly variable.  Otherwise, these two media tend to reach a metastable 

balance between chemical supply and demand.  Given the relatively unchanging conditions of 

groundwater and surface water contributing to the conditions within NAS Pensacola wetlands 

(source activities have ceased except for storm water runoff from currently active areas such as 

Sherman Field), it is expected that water quality will not exhibit remarkable variation.  However, 

storm water runoff containing entrained sediment could alter the metastable balance, and cause a 

partitioning from sediment to surface water.  Without significantly detailed chemical data, it is virtually 

impossible to define the direction of imbalance between sediment and its paired surface water — 

whether the sediment is portioning to surface water, or whether the surface water is partitioning to the 

sediment.  

 

Therefore, for the purpose of this fate and transport analysis, the presence of a COPC in both will be 

cited simply as a matter of evidence that a metastable balance exists.   

 

If there is a marked difference in the concentrations of a COPC between sediment and surface water, it 

is likely that the direction of partitioning is to the media with the lower concentration, but this is not a 

given, as the balance is dependent on particular chemical constraints (for example, high CEC in the 

sediment can alter the sorptive capacity of the sediment, or a change in pH can alter the 

dissolution capacity of the surface water). 
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Groundwater Discharge 

Throughout the investigative phases for terrestrial sites at NAS Pensacola, groundwater heads have 

consistently been higher than those of the adjoining wetlands.  Therefore, the predominant flow cycle is 

expected to be from the groundwater regime to the NAS Pensacola wetlands.  Therefore, this pathway 

has been evaluated extensively as a matter of course during this analysis.  Under these conditions, the 

flow of wetland water to shallow groundwater is expected to be a relatively minor process and is not 

specifically evaluated as part of the wetlands evaluation.  Instead, groundwater is being extensively 

assessed as part of numerous other NAS Pensacola site investigations.   

 

7.5.2 Sources 

There are many sources of influx to the NAS Pensacola wetlands, including adjacent sites of 

environmental concern and adjacent areas of the base contributing runoff.  Table 7-1 provides a 

compilation of known or suspected sources for each wetland, accompanied by the presumed pathways 

for transport and pertinent remarks.  Figure 2-1 shows the locations of wetlands and 

environmental sites. 

 

7.6 Wetland-Specific Fate and Transport 

The wetland-specific fate and transport evaluations will deal solely with the physical and 

chemical aspects of contaminant transport, and will be integrated with the data presented in Section 

10. Figure 7-2 presents a conceptual model of the pathways that will be evaluated for each wetland. 

The major pathways for contaminants to reach the receptor wetlands include:  

 

" Surface water/sediment transport into the receptor wetland from both upgradient IR sites and 

upgradient nonpoint sources; prime mechanism is natural drainage and storm water runoff. 

 

" Groundwater discharge into the receptor wetland from upgradient IR sites. 

 

Again, in general, the above pathways have some degree of empirical data available to validate the 

pathway.  Sediment to surface water partitioning (and vice versa) can be an important pathway as well, 

but without more detailed chemical data, it can only be treated conceptually in this evaluation. 

 

For this fate and transport analysis, sediment and surface water within the wetland are viewed as the 

ultimate receptors.  Enrichment of a given parameter over time can occur in either of these media if the 

physical/chemical conditions have reached a metastable balance, and if the source to the receptors 

remains active. 
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7.7 Pathway Evaluation (Validation and Significance) 

The ecological assessment process conducted a thorough screening to evaluate all parameters detected 

in soil and sediment.  Because of the exhaustive nature of the ERA screening process, which 

incorporates a number of procedures and benchmark comparisons, only those detected parameters 

retained for the ERA are evaluated as part of the fate and transport analysis. 

 

The fate and transport analysis is qualitative in nature, and relies on “matched” comparisons. For 

example, this type of analysis requires tracing the detections of a parameter through the 

various sampled media to link the noted detections of interest.  The data to be used include sediment 

and surface water samples from within the evaluated wetland and from those wetlands upstream from 

it; and soil and groundwater samples in proximity to the evaluated wetland.   

 

The fate and transport analysis will be conducted for each of the pathways noted in the introduction to 

Section 7.6 above, namely: 

 

" Surface water/sediment transport into the receptor wetland from both upgradient IR sites and 

upgradient nonpoint sources; prime mechanism is natural drainage and storm water runoff. 

 

" Groundwater discharge into the receptor wetland from upgradient IR sites. 

 

Where sufficient data are available, the following pathways will also be addressed: 

 

" Surface water/sediment transport within the wetland. 

 

For the qualitative analysis, two levels of evaluation are of note.  First, a pathway is deemed to be 

“valid” if COPC is detected in both the source and receptor media.  Secondly, a pathway is 

deemed “significant” only if that parameter has been validated, and if the receptor media concentration 

is at concentrations above appropriate screening levels (the screening levels will be those used to 

retain parameters for refinement as part of the ERA).  
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 FIGURE 7-2  
CONCEPTUAL MODEL OF FATE AND TRANSPORT SOURCES AND PATHWAYS TO 

RECEPTOR WETLAND SEDIMENT AND SURFACE WATER — SITE 41. 
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Table 7-1 
Known or Suspected Sources for Each Wetland’s Transport Pathways 

Wetland 
Associated Site(s) 
and/or Concerns 

Transport  
Pathways Remarks 

64 OU 2, OU 6, OU 10,  
Yacht Basin activities 

SW, ST, GW, SL Drainage from OU 2; storm water runoff from OU 2, OU 6 and Yacht Basin; 
groundwater discharge from OU 2, OU 6, and OU 10; sediment leaching from 
Yacht Basin; tidal flux from Site 40. 

5 OU 2 SW, ST, GW Storm water runoff and groundwater discharge from OU 2. 

3 Site 1 SW, ST, GW Intermittent drainage from Site 1; GW discharge from Site 1. 

4D Site 15, Site 1, Site 40, 
Wetland 3 

SW, ST, GW, SL Runoff from Site 1 and Wetland 3; sediment leaching and tidal flux from 
Site 40; groundwater discharge from Sites 1 and 15. 

16 and 18 Site 1, Site 40 SW, ST, GW, SL Runoff and groundwater discharge from Site 1; sediment leaching and 
tidal flux from Site 40. 

10 and 12 OU 10, OU 6 SW, ST Runoff from southern portion of former IWTP, Bilge water Plant, and 
former Chevalier Field area. 

W1 Site 3 (UST 18), Sherman Field SW, ST, GW Runoff from site and airfield; groundwater discharge from Site 3 (UST 18). 

1 Site 16, Site 1, Site 40, Site 7,  
Site 5, Site 22 (UST 26), OU 13 

SW, ST, GW Runoff and drainage from Site 16 and airfield; groundwater discharge from 
Sites 1, 7, 5, 22, OU 13. 

15 Site 1, Site 40, Golf Course SW, ST, GW Runoff from Golf Course; groundwater discharge from Site 1 and tidal flux 
from Site 40. 

6 OU 2, OU 6, Site 10, 
Chevalier Field 

SW, ST, GW Runoff from OU 2, OU 6, Site 10, and former Chevalier Field area; 
groundwater discharge from OU 2 and OU 6. 

63A and 63B Site 13, Site 14, Site 42,  
Chevalier Field 

SW, ST, GW Runoff from former Chevalier Field area, Site 13, and Site 14; 
groundwater discharge from Site 14; tidal flux from Site 42. 

48, 49, 52 USTs  S, O, X, Sherman Field SW, ST, GW Runoff from Sherman Field; groundwater discharge from UST sites. 

13 OU 10, Chevalier Field SW, ST Runoff from southern portion of former IWTP and former Chevalier Field area. 

17 Site 1, Site 40 GW Groundwater discharge from Site 1; tidal flux from Site 40. 

19 Sherman Field SW, ST Runoff from Sherman Field; tidal flux from Site 40. 

56 Site 39, Site 42 GW Groundwater discharge from Site 39; tidal flux from Site 42. 

57 and 58 Site 4 GW Groundwater discharge from Site 4. 

72 Sherman Field SW Runoff from Sherman Field. 
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Table 7-1 
Known or Suspected Sources for Each Wetland’s Transport Pathways 

Wetland 
Associated Site(s) 
and/or Concerns 

Transport  
Pathways Remarks 

W2 Site 5, Site 6, Site 16,  

Sherman Field 

SW, ST, GW Runoff from Sherman Field; groundwater discharge from Sites 5, 6, and 16. 

 
Notes: 
SW = Surface Water 
ST = Sediment Transport 
GW = Groundwater Discharge 
SL = Sediment Leaching 
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8.0 ECOLOGICAL RISK ASSESSMENT METHODS 

This section presents the methods and steps used during the ERA process for Site 41.  Wetland-specific 

risk evaluations are presented in Section 10 (Site-Specific Evaluations).  

 

8.1 Introduction 

The ERA evaluates potential ecological risks from hazardous substances at the Site 41 wetlands under 

current and future conditions.  The ERA examines wetland chemical contamination and 

exposure pathways that could result in unacceptable levels of exposure to flora and fauna.  For Site 41, 

the remedial investigation has been ongoing since 1994, and has been conducted in several phases.  

The ERA for each wetland included in Site 41 uses all data that has been collected during each phase to 

attempt to accurately portray the potential for risk at each wetland.  The ERAs presented in this RI will 

summarize the data collected to date and provide the necessary analysis to determine if 

remedial actions are necessary to address risk to ecological receptors at Site 41.  For clarity, the 

wetlands have been grouped by operable units identified during the investigations conducted at 

NAS Pensacola, or by area.  Grouping wetlands in this way allows clearer conclusions to be drawn on 

potential contaminant migration pathways from known sources at NAS Pensacola.  The Site 41 ERAs 

have followed the process for conducting risk assessments at Superfund sites as laid out by USEPA in 

1997 and the methods provided in the Site 41 work plans as approved by USEPA and FDEP with input 

from natural resource trustees.   

 

8.2 Wetland-Specific ERAs 

The general outline for each wetland will be as follows: 

 

! General physical description of wetland 

! Description of nearby sites that may impact wetlands 

! Conceptual Site Model 

! Evaluation of contaminant migration pathways 

! Evaluation of exposure pathways 

! Screening HQ tables 

! Listing of screening COPCs 

! Problem formulation 

! Refinement of COPCs 

! Re-evaluation of conceptual site model 

! Characterization of potential ecological effects 
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! List of final COPCs 

! Presentation of site-specific biotic data (where available)  

! Uncertainties 

! Conclusions/Recommendations 

 

8.2.1 Data Preparation 

Section 5 explains the data validation process for the Site 41 sediment and surface water sample 

results. The validated sample data for each wetland were prepared in the following ways: 

 

! Detected constituents for both sediment and surface water with the appropriate validation 

qualifier (no qualifier, J, D, B, E, etc.), were compared to screening and refinement criteria. 

 

! Sediment and surface water constituents that were not detected (U or UJ validation qualifier) 

were compared to screening and refinement criteria using one-half the detection limit. 

 

! Sediment constituent totals were calculated for total BHCs, total chlordanes, total endrins, 

total PCBs, total dichlorodiphenyltrichloroethane (DDT), and total PAHs.  Constituent totals were 

derived by summing valid detections with one-half the detection limit for not detected 

parameters.  Total PAHs for sediment were calculated by combining the values for the 13 low 

and high molecular weight PAHs outlined in Approach to the Assessment of Sediment Quality in 
Florida Coastal Waters; Volume 1 — Development and Evaluation of Sediment Quality 
Assessment Guidelines (MacDonald, D.D., 1994).  

 

! Surface water constituent totals were calculated for total chlordanes, total endosulfans, 

total endrins, total PCBs, total 1,3-dichloropropene, and total PAHs.  The same logic used for 

sediment, summing valid detections with one-half the detection limit for not detected 

parameters, was used for surface water.  Surface water total PAHs were calculated using the 10 

PAHs outlined in Contaminant Target Cleanup Levels, Groundwater and Surface Water Cleanup 
Target Levels (CTLs), Table 1, Chapter 62-777, Florida Administrative Code (FAC) (2003b), and 

Criteria for Surface Water Quality Classifications, Rule 62-302.503, (FAC, 2003a). 
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8.3 Screening and COPC Refinement Criteria for Sediment 

The sediment samples will initially be screened by comparing sediment results to applicable 

regulatory criteria, as follows: 

 

! USEPA Region IV Sediment Screening Values (SSVs) (USEPA Region 4, 2001b) 

 

! Sediment Quality Assessment Guidelines (SQAGs), Threshold Effects Levels (TELs) 

(MacDonald, D.D., 1994) 

 

The lower of the SSV or TEL is used to derive a screening value (SV) for sediment, which is then used 

to screen detected values, one-half the not detected concentrations, or constituent totals as 

appropriate.   

 

After screening constituents using the sediment SVs described above, constituents retained for further 

refinement are then compared to refinement values (RVs).  The refinement values used are the 

Probable Effects Levels (PELs) from MacDonald, D.D. (1994), or if no PEL is available, surrogates were 

used as outlined below.  The Site 41 SVs, RVs, and the freshwater and estuarine sediment reference 

concentrations are presented in Table 8-1 (tables are located at the end of each section).  

 

Additionally, during the July 15-16, 2002, Eco Subgroup Meeting, it was decided to use surrogates for 

the following constituents (also detailed in the footnotes for Table 8-1): 

 

! Phthalate Esters (diethylphthalate, dimethylphthalate, di-n-butylphthalate, and 

di-n-octylphthalate) — The 182 micrograms per kilogram ( g/kg) SV and the 2,647 g/kg RV 

(FDEP TEL and PEL, respectively) for bis(2-ethylhexyl)phthalate (BEHP) will be used as 

surrogates for all phthalate esters. 

 

! Alpha, beta, delta, and total-BHC — The 0.32 g/kg SV and the 0.99 g/kg RV (FDEP TEL and 

PEL, respectively) for gamma-BHC (Lindane) are used as surrogates for all BHCs. 

 

! Alpha, gamma, and total-Chlordane — The 1.7 g/kg SV and 4.79 g/kg RV (USEPA SSV and 

FDEP PEL, respectively) for chlordane will be used as surrogates for all chlordanes. 

 

! PCBs — The 21.6 g/kg SV and 189 g/kg RV (FDEP TEL and PEL, respectively) for total-PCBs 

are used as surrogates for all PCBs except for aroclor-1221, which uses the USEPA 

SSV (67 g/kg) for a SV. 
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 ! Phenol — The 50 g/kg no-effects surrogate value is used as the SV for phenol. 

 

! TOC-normalized total PAHs — The Threshold Effects Concentration (TEC) of 290 milligrams per 

kilogram of organic carbon (mg/kg-oc), and the Median Effects Concentration (MEC) of 

1,800 mg/kg oc found in Consensus Sediment Quality Guidelines for Polycyclic Aromatic 
Hydrocarbon Mixtures (Swartz, R.C., 1999) are used as the SV and RV, respectively, for 

TOC-normalized total PAHs. 

 

8.3.1 Development of Sediment-Screening-Level COPCs 

Screening-level COPCs for sediment are determined by one or more of the following ways: 

 

!  Comparison of maximum detections to the appropriate SVs  
 

! Comparison of one-half the detection limit of “U” or “UJ” flagged constituents (not detected 

parameters) to their appropriate SVs 

 

! Comparison of constituent totals to their appropriate SVs 

 

Sediment constituents are summarized in tables showing their frequency of detection, the 

maximum detection and its validation qualifier (if any), the location of the maximum detection, the SV 

and its source, the maximum SV HQ, the number of detections exceeding the SV, and whether or not 

the constituent is retained for refinement, along with the rationale driving the decision. 

 

During the screening process, any detected sediment constituent with an HQ > 1 is retained for later 

refinement using the appropriate RV.  Constituents detected for which no SV is available are 

conservatively included as screening COPCs and are retained for further refinement.   

 

For constituent totals, if the total concentration is found to have an HQ < 1, then all of the parameters 

making up the total concentration are removed from further refinement in the ERA process.   

 

Many sediment constituents are not detected above detection limits at any sediment sample location.  

Since no conclusive statement can be made about the potential for adverse effects from exposure 

below the identified limits, sample quantitation limits for the not detected parameters are taken through 

the same process as real detections.  This is done by conservatively appraising one-half the detection 

limit to the SVs and calculating HQs.  Parameters quantitation limit HQs > 1 are retained as screening 
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COPCs, since the potential for risk from those constituents can not be ruled out.  Not detected 

parameters, for which no SVs are available, are also retained for further comparison to the RVs. 

 

8.3.2 Refinement of Sediment Screening Level COPCs 

Sediment detections, not detected parameters, and constituent totals that were retained in the 

screening process are carried through the refinement process.  The refinement process uses 

several lines of evidence to address these constituents that were retained through the 

screening process, including: 

 

! Comparison of maximum detections and average concentrations, not detected concentrations, 

and constituent totals to the appropriate RVs 

 

! Comparison of average concentration to appropriate SVs 

 

! Comparison of maximum inorganic detections and not detected concentrations to the 

appropriate reference concentrations 

 

! Comparison of maximum 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, and total DDT detections and not 

detected parameters to the appropriate basewide levels  

 

! Further comparison of inorganic constituents using the appropriate freshwater or 

estuarine interpretive method for Florida sediments 

 

8.3.2.1 Comparison of Concentrations in Refinement 

During refinement, a series of HQs is generated to help clarify the potential for risk posed by each of 

the screening COPCs.  This is presented in the tables by comparing the average concentration to the 

SV, the maximum concentration to the RV, and the average concentration to the RV.  The tables for 

each wetland indicate how many of the sample collected in each wetland exceeds the SV and the RV.  

This evaluation helps evaluate the magnitude of potential risk as well as distribution of risk at 

each wetland.   

 

8.3.2.2 Inorganic Sediment and Surface Water Reference Criteria 

Reference wetlands are identified from the wetlands list developed by Parsons and Pruitt 

(USEPA, 1991a) for comparison to the potentially impacted wetlands.  These wetlands are selected 

because they had similar vegetation, topography, geology, and hydrology in contrast to the wetlands 

potentially impacted by an IR site.  The reference wetlands are also distant from any IR site or 
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other potential sources of contamination based on field observations and a historical study of 

adjacent areas.  The four reference wetlands sampled are Wetlands 25, 27, 32, and 33.  Based on 

field auxiliary data, Wetlands 25 and 32 are selected as freshwater reference wetlands, while 

Wetlands 27 and 33 are used as estuarine reference wetlands.  In determining reference criteria, the 

sediment and surface water results from the two freshwater and two estuarine reference wetlands are 

used to develop freshwater and estuarine sediment and surface water reference concentrations. 

 

Reference criteria for both sediment and surface water are calculated by summing valid detections with 

one-half of the quantitation limit for each not detected parameter (“U” or “UJ” validation qualifier).  The 

mean detection is calculated, then multiplied by two, with the resulting product then used as the 

reference concentration.  Tables 6-1 and 6-2 show how the freshwater and estuarine inorganic 

sediment and surface water reference concentrations are developed, respectively. 

 

8.3.2.3 Basewide Total DDT Concentrations 

A summary for the basewide total DDT concentrations for NAS Pensacola are listed below: 

 

! 4,4’-DDD  —  50 g/kg 

! 4,4’-DDE  —  40 g/kg 

! 4,4’-DDT  —  20 g/kg 

! Total DDT  —  110 g/kg 

 

The approach used in their development is explained in Section 6.1.2. 

 

8.3.2.4 Regression Analysis for Metals 

The FDEP developed an interpretive tool for identifying metals outside of background range for 

both freshwater and estuarine sediments.  This interpretive tool can determine whether metals in 

freshwater or estuarine sediments in Florida exceed expected natural concentrations, providing a way 

to determine whether sediments at a specific location are metal enriched.  The freshwater interpretive 

tool (Carvalho, A., et al., 2002) uses iron and aluminum as normalizers for plotting regressions for 

arsenic, barium, cadmium, chromium, copper, lead, mercury, nickel, silver, and zinc.   

 

A statistical process similar to FDEP’s interpretive tool was used to assess metals concentrations in 

estuarine sediments.  The methods used and the results of the analysis are presented in Appendix L. 
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8.3.2.5 DiToro Sediment VOCs Compared to SQGs 

Since VOCs have no SVs or RVs, these are carried forward in the ERA as a class of contaminants. 

This conservative approach was taken because many of the IR sites adjacent or nearby the 

Site 41 wetlands are known to have VOC contamination in soil and/or groundwater.  However, the 

likelihood of risk to the wetlands from VOCs is limited, since VOCs are known to have a short half-life, 

are not persistent, and readily volatilize. 

 

The article Technical Basis for Narcotic Chemicals and Polycyclic Aromatic Hydrocarbon Criteria. 
II. Mixtures and Sediments (Di Toro, J. M. and J. A. McGrath, 2000b) explains how TOC-normalized 

VOC concentrations in sediment can be compared to EqP SQGs to develop HQs for evaluation of 

potential sediment toxicity.  Since wetland-specific TOC is available for this site, each Di Toro SQG is 

normalized based on the amount of organic carbon present at each location (rather than 1% as in the 

original methodology).  At wetlands where TOC is not available for each sample location, the 

lowest TOC measured in that wetland is used as a conservative surrogate.  The data evaluation using 

the Di Toro SQG is provided in Appendix K. 

 

8.3.2.6 Mean ERM Quotients 

Mean ERL and ERM analyses is used in the refinement process for the Site 41 sediments.  These 

methods are characterized in Incidence of Adverse Biological Effects Within Ranges of 
Chemical Concentrations in Marine and Estuarine Sediments (Long, E.R. et al., 1995).  ERL and 

ERM delineate three concentration ranges for a particular chemical.  The concentrations below 

ERL values represent a minimal-effects range, which is intended to estimate conditions where 

biological effects would be rarely observed.  Concentrations equal to or greater than ERL, but below 

ERM, represent a range within which biological effects occur occasionally.  Concentrations at or 

above ERM values represent a probable-effects range, within which adverse biological effects frequently 

occur.  To estimate the adverse effects of mixtures of chemicals, mean ERM quotients are determined 

by normalizing the concentration of each substance to its ERM value, summing the quotient for 

each substance, and dividing the resultant sum by the total number of contaminants for which 

guidelines are available.  

 

This study developed mean ERM quotients as a useful way to evaluate mixtures of the following 

25 constituents include (nine metals, three pesticides/PCBs, and 13 PAHs), as shown below: 
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! Arsenic ! Silver ! Napthalene 

! Cadmium ! Zinc ! Phenanthrene 

! Chromium ! Acenaphthene ! Benzo(a)anthracene 

! Copper ! Acenaphthalene ! Benzo(a)pyrene 

! Lead ! Anthracene ! Chrysene 

! Mercury ! Fluorine ! Dibenzo(a,h)anthracene 

! Nickel ! 2-Methylnaphthalene ! Fluoranthene 

! Pyrene ! Total DDT  

! 4,4’-DDE ! Total PCBs  

 

The results of the study yielded indices which were derived by dividing the individual chemical 

constituents by their respective ERM values, yielding quotients for each of the 25 constituents listed 

above.  The mean ERM quotient is the average of the 25 quotients obtained.  The ERM quotients 

represent the likelihood of adverse effects due to direct toxicity and are sorted according to the 

following categories: 

 

! Category 1:  Sediments have no ERL exceedances or a mean ERM quotient of less than 0.1. 

These sediments are considered least likely to be toxic. 

 

! Category 2:  Sediments with the greatest uncertainty due to the average survival 

approximates the critical threshold of 80%; whereas other categories are clearly greater or less 

than 80%.  Mean ERM quotients are 0.11 — 0.5, with 1-5  ERLs exceeded. 

 

! Category 3:  Sediment is likely to cause adverse effects.  Mean ERM quotients are 0.5 — 1.5, 

with 6-10 ERLs exceeded. 

 

! Category 4:  Sediments have high probability to cause adverse effects.  Mean ERM quotients 

are >1.5, with >10 ERLs exceeded.  

 

To assist in evaluating the Site 41 sediment data, mean ERM quotients for the 25 ERM constituents will 

be developed for each Site 41 sample location.  For not detected parameters, one-half the 

detection limit is used in the ERM calculations.  Mean ERM quotients derived from the data are then 

graphed to show one of three conditions for each of the 25 ERM constituents, including:  (1) the 

constituent exceeds the mean ERL; (2) the constituent exceeds the mean ERM; (3) the mean 

ERM quotient is driven by one-half the detection limit for the not detected parameters.   
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8.4  Evaluating Surface Water Constituents 

8.4.1 Development of Surface Water Screening — Level COPCs 

Screening level COPCs for surface water conditions are developed similarly to the sediment method and 

includes: 

 

! Comparison of maximum detections to SVs 

! Comparison of detection limits for not detected parameters to SVs 

! Comparison of constituent totals to SVs 

 

The surface water screening values and reference concentrations are summarized in Table 8-2.  As with 

sediment, surface water constituents are summarized in tables showing their frequency of detection, 

the maximum detection and its validation qualifier (if any), the location of the maximum detection, the 

SV (including its source), the maximum SV HQ, the number of detections exceeding the SV, and 

whether or not the constituent is retained for further refinement. 

 

Constituents with HQs >1 are retained for refinement, along with constituents detected for which no SV 

is available.  As with sediment, if a total constituent concentration is found to have an HQ <1, then all 

of the parameters making up the total concentration are removed from further refinement (regardless 

of HQs for individual constituents).  Not detected parameters with HQs >1 are also retained as 

screening COPCs, as are not detected parameters for which no SV was available. 

 

8.4.2 Refinement of Surface Water Screening Level COPCs 

Retained surface water detections, not detected parameters, and constituent totals were further 

evaluated in the refinement process by performing the following comparisons: 

 

! Comparison of average concentration HQs to SVs 

! Comparison of surface water inorganic concentrations to their reference concentrations 

 

Surface water constituents that were retained after the refinement process are listed as COPCs for their 

specific wetland. 

 

8.5 Baseline Problem Formulation and Sampling Plan 

Based on the results of the screening and COPC refinement conducted on the Phase II sampling, all the 

wetlands are grouped based on the HQs generated and the potential receptor species from 

each wetland.  Once they are grouped, representative wetlands were selected from each group to be 

resampled during Phase III.  The grouping of the wetlands is summarized in the paragraphs below.   
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8.5.1 Wetlands Selected for Study in Phase III 

Based on HQs and potential receptor species, Wetland 64 from Group A, Wetlands 3 and 5A from 

Group B, and Wetlands 16 and 18 from Group C were selected for the highest sampling priority in 

Phase III.  If contamination in Wetlands 16 and 18 was determined to be at levels producing 

adverse ecological effects, then the potential for effects in the remaining Group C wetlands (4D, 15, 

63A) can also be determined by back-calculation or regression analysis. 

 

Wetlands in Groups D and E were not considered for Phase III sampling.  Both groups contain elevated 

levels of contaminants, mostly pesticides.  The primary reason the Group D wetlands were not 

considered for further sampling is that these are channelized drainage ditches that are a part of the 

NAS Pensacola storm water drainage system.  They receive continual impacts from storm water and are 

actively maintained by base maintenance personnel; however, in 2004 Wetland 5B is included in 

Phase III evaluations to fill data gaps identified for cadmium in sediment detected during the Phase II 

investigation for this wetland.  The Group E Wetlands 48 and 49 were not sampled because both are 

heavily influenced by seasonal fluctuations in rainfall, appear dry for much of the year, and do not 

appear to be impacted by any IR sites. 

 

In 1997, the Phase III assessment was conducted at Wetlands 3, 5A, 16, 18B, 33, and 64.  Wetland 75 

was also sampled during Phase III as a reference weland but was later dropped from consideration.  

Phase III was conducted to further characterize risk at the Site 41 wetlands.  In 2001 and 2004, 

further Phase III sampling was conducted at Wetlands 64 and 5B, respectively, to fill data gaps at these 

wetlands.  Select sediment sample locations from wetlands that exhibited Phase II contamination above 

the SVs were resampled.  At each Phase III location, a sediment sample was collected for 

full-scan analyses, TOC, and grain-size analysis to better correlate the sediment contaminants with the 

toxicity results.  In collecting Phase III samples from the Phase II locations, deviations in 

sediment chemistry were expected due to changes in site conditions during the time between the 

sampling events.  Toxicity testing, biota sampling, and modeling were conducted to determine the 

extent of ecological risk at these wetlands. 

 

The Phase II data analysis indicated contamination may pose a risk to receptors in Wetland Groups A, 

B, and C.  The objective of the problem formulation phase was to help establish a link between 

contamination and effects.  The conceptual model developed for each of these wetlands identifies 

exposure pathways and uses assessment and measurement endpoints to evaluate potential impacts 

through those pathways. 
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The Final RI/FS SAP Addendum (E/A&H, 1997d) describes the technical basis for the following factors 

selected for further study:  (1) the specific functional uses and conceptual models for each wetland; 

(2) the selected assessment endpoints; (3) the measurement endpoints (including site-specific 

benthic community studies, toxicity tests, and food chain models); and (4) the scientific/management 

decision points. 

 

8.5.2 Phase III Wetland-Specific Functional Uses and Conceptual Models 

The conceptual models represent all possible exposure routes to particular receptor species from 

each wetland of concern.  However, several assessment endpoints were selected based on their 

sensitivity to the contaminants and likelihood of exposure.  For example, due to the prevalence of the 

wading birds throughout the area, health of piscivorous bird populations was selected as an 

assessment endpoint to represent impacts on wading bird species. 

 

The conceptual models were developed according to site contaminants, the receptors identified within 

the NAS Pensacola estuarine system, and the complete predicted contaminant exposure pathways. 

Specific conceptual models were based on a functional use assessment of the red- and orange-coded 

wetlands and their prevalent contaminants.  The functional uses of the red- and orange-coded wetlands 

selected for further study are summarized in Table 8-3.  Conceptual models are provided in the 

site-specific evaluations in Sections 10 through 15.   

 

8.5.3 Phase III Sample Locations 

The Phase III sample locations were selected in wetland areas where Phase II data showed 

relatively high, medium, and low levels of contamination.  Contaminant-level gradient sampling was 

selected to show the risk gradients in wetlands selected for further sampling.  In wetlands where 

only one Phase III sediment sample was collected, the most contaminated Phase II location that 

corresponded to the conceptual model was sampled.  

 

Sediment samples were collected in Wetlands 3, 5A, 16, 18B, 33, and 64.  Surface water samples were 

collected (concurrent with sediment samples) in Wetlands 3, 5A, 33, and 64.  Wetland 75 was also 

sampled for sediment and surface water during Phase III but was later dropped from consideration.  

GPS coordinates of the Phase II sample locations were used to locate the Phase III sample locations.  

As expected, the sediment and surface water chemistry results varied between Phases II and III due to 

changes in conditions between the respective phases.  These variations meant that the 

contaminant gradients detected in Phase II sediments were not evident in Phase III.  
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8.6 Assessment Endpoint and Measurement Endpoints 

For Phase III, several assessment and measurement endpoints were identified and presented in the 

Final RI/FS SAP, Site 41(E/A&H, 1995g) for Phase III.  Those endpoints are summarized in Table 8-4. 

 

8.6.1 Assessment Endpoint:  Piscivorous Bird Health 

The green heron was selected for several factors relevant to assessing risk in Site 41 wetlands.  The 

green heron is common throughout NAS Pensacola, and data are readily available on its habitat use and 

feeding characteristics.  The heron is considered an ideal assessment endpoint species for 

assessment of aquatic food-chain contaminant transfer based on diet, feeding characteristics, and 

limited home range.   

 

For example, the heron feeds on some of the measurement endpoint species selected for the study.  

Any effects to these measurement endpoint species, either through toxicity or body burden effects, may 

help establish a correlation between:  (1) effects to the measurement endpoint and (2) potential effects 

in the heron.  

 

Specific factors making the heron an attractive assessment endpoint species include: 

 

! Diet — The green heron feeds primarily on fish, but it also eats amphibians, reptiles, and 

other organisms.  Fish consumed by the heron are generally less than 20 centimeters in length 

with small home ranges.  The limited home range of the fish prey species simplifies the 

prediction of sediment impacts from these fish species.  The limited migration increases the 

certainty in predicting impacts to species consuming fish in their diet from specific portions of 

the bayou and the adjacent wetlands.  Food, body weight, and water ingestion rates for the 

heron are also readily available. 

 

! Limited Home Range — The green heron is widely distributed in both saltwater and 

freshwater environments, making the bayou and adjacent wetlands a suitable, attractive 

habitat. Herons have a limited home range and do not venture far from their nesting sites; thus, 

it is assumed that they spend a significant amount of time in portions of the bayou and the 

adjacent wetlands where they have been observed.  Also, herons do not appear to be 

sensitive to human presence, feeding in portions of the bayou and wetlands near the 

more developed parts of the base.   
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! Correlation with Accepted Measurement Endpoints — Based on their diet, feeding habits, and 

feeding range, effects to the heron may be correlated with impacts caused by contaminants 

present in Site 41 wetlands.   For example, body burdens in particular prey fish species may be 

used to predict reproductive impacts to herons.   

 

8.6.2 Assessment Endpoint:  Piscivorous Mammal Health 

The mammalian piscivore community health assessment endpoint was added after the work plan was 

approved as a result of meetings with regulators and trustees.  This assessment endpoint is aimed at 

ecologically viable mammalian piscivore community or organism sustainability.  The piscivorous 

mammal to be used as a surrogate for this assessment endpoint is the mink (Mustella vision).  

Piscivorous mammals are selected as an important endpoint for Site 41 based on the prey preferences, 

their known sensitivity to environmental contaminants, and their position as a predator in the 

food chain.  All these factors collectively make piscivorous mammals a good sentinel endpoint for 

community health.  Risk to this community is evaluated using a food-chain model described in 

Section 8.7.1.   

 

8.6.3 Assessment Endpoint:  Survival, Growth, and Reproduction of Macroinvertebrates 

Associated with the Benthic Environment 

Benthic macroinvertebrate communities are selected as an assessment endpoint because this endpoint 

is relatively sessile and may significantly affect higher trophic level organisms. 

Benthic macroinvertebrates are an important biomonitoring tool because they are relatively sessile, 

generally have short life cycles, and represent a range of ecological niches.  In addition to showing 

acute and chronic toxicological effects, benthic organisms also have the potential to accumulate metals 

and other contaminants at several orders of magnitude above ambient concentrations in the sediment 

or surface water.  Benthic macroinvertebrates are localized in their habitat, meaning effects to 

benthic organisms can often be directly related to conditions in the immediate vicinity.  The ability to 

focus on effects in particular areas may help focus remedial decisions.   

 

8.6.4 Assessment Endpoint:  Protection of Fish Viability 

Predatory and prey fish communities are selected as an assessment endpoint based on their potential 

for exposure through diet and/or absorption.  Fish occupy a significant niche in an estuarine 

community, and effects to populations can alter the overall community structure.  
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Body burden and toxicity data from fish species will be important for the following reasons: 

 

! Higher Food-Chain Impacts — Fish are prey for a variety of other species, emphasizing the 

importance of the piscivorous assessment endpoints.   

 

! Biotransfer — Fish may ingest sediment during feeding, becoming a direct transfer pathway to 

higher trophic level species for contaminants present in the sediment. 

 

! Toxicity from Direct Exposure — Toxicity to fish species may be correlated with contaminant 

concentrations in sediment. 

 

8.7 Measurement Endpoints 

Ecological risk in each wetland is evaluated through impacts on its assessment endpoints.  The methods 

used to quantify risk to each of these assessment endpoints are described below.  The data evaluation 

is provided in Section 10 through 15.   

 

Decision points are toxicological or bioaccumulative effects that indicate ecological risk meaning a 

decision is required concerning whether risk is assumed or additional analysis is needed.  A decision 

point is selected for each Phase III measurement endpoint test.  For all toxicity tests, the decision point 

is defined as statistically significant differences in mortality, growth, or fecundity when compared to a 

control.  After these differences are established, they are also compared to effects seen in the 

reference wetlands.  For the bioaccumulation analysis, the decision point is whole-body contaminant 

levels associated with an adverse effect.  These are defined as tissue concentrations that exceed a 

defined threshold effects level in the assessment endpoint species. 

 

8.7.1 Food-Chain Model 

Some constituents are known to bioaccumulate or biomagnify within the food web.  The potential for 

constituent movement from the environmental media into upper trophic level predators requires 

additional analysis for these constituents.  To evaluate this exposure route, a food web model is 

developed using Site 41 sediment, surface water, and fish tissue concentrations to develop a 

dietary exposure estimate.  The dietary exposure estimate is then compared to literature-based values 

related to no observed effects levels and lowest observed effects levels to determine the potential for 

unacceptable risk based on this exposure route.   
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While numerous receptors may be exposed to constituents in sediments and prey items within Site 41, 

three assessment endpoints have been selected to represent a conservative estimate for all 

potential exposures.  The three assessment endpoints identified are: 

 

! Health and survival of the piscivorous bird community  

! Health and survival of the piscivorous mammal community 

! Health and survival of the predatory fish community 

 

The general list of constituents to be evaluated includes the following bioaccumulative constituents: 

 

! Mercury 

! Total PCBs 

! Pesticides 

 

8.7.1.1 Food-Chain Model Methodology 

Two separate uptake models were used to estimate uptake of sediment COPCs at the Site 41 wetlands. 

 For exposure to piscivorous birds and carnivorous mammals, a simple exposure model was used based 

on the site specific data gathered during the RI.  A model developed by Evans and Engel (Evans and 

Engel, 1994) was used to estimate the exposure of predatory fish to mercury at Site 41.  Each of these 

food-chain models is described below. 

 

8.7.1.2 General Food-Chain Model Equation 

The simple food web model estimated dietary exposure as a body-weight normalized total daily dose for 

each receptor species.  The general structure of the food web exposure model is described by the 

following calculation: 

 

% &
W

FAMC
osureEstimated ' """

( i iiiiexp
 

 

where: 

 

Estimated exposure = total ingestion rate of chemical from all dietary components 

(mg/kg body weight/day) 

C = concentration of the chemical in a given dietary component and medium 

(mg/kg dry weight) 

Mi = rate of ingestion of an abiotic medium (kg/day dry weight) 
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Ai = relative gastrointestinal absorption efficiency for the chemical in a given 

dietary component or medium (fraction, assumed 1 for this risk 

assessment) 

F = fraction of the daily intake of a given dietary component or medium 

derived from the study area (unitless, assumed to be 1 for this risk 

assessment) 

W = body weight of receptor species (kg) 

 

For this assessment, A has been set to 1.0 (100 percent absorption) and F, has been set to 1.0 

(dietary component is assumed to be 100% fish) scenarios evaluated.   

 

The estimated exposure term can be expanded to specify each ingestion medium, which includes one 

or more primary food items, drinking water, and incidentally ingested sediment (or soil): 

 

IRchemical = [() (Cfood ´ Mfood ´ Ffood) + (Cwater ´ Mwater ´ Fwater) + 

(Csediment ´ Msediment ´ Fsediment)]/W 

 

8.7.1.3 Red Drum Mercury Model 

A model was performed that predicts mercury tissue concentration in the red drum based on 

concentrations of mercury in the sediment of Site 41.  This model is based on the red drum mercury 

bioaccumulation model developed by Evans and Engel.  The model assumes that mercury uptake into 

the red drum occurs via prey ingestion exclusively.  The three prey sources are forage fish, crustaceans, 

and infaunal invertebrates.  The Final RI Report, Site 40 (EnSafe, 1999) and Evans and Engel (1994) 

explain this model in detail.   

 

The equation used in the model is briefly explained below: 

 

% &% & % &% & % &% &* +CinvCinvCcrCcrCfCf
Kg
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where: 

 
a = Assimilation efficiency of mercury from food, or 0.8 

R = Feeding rate of the red drum, or 0.02/day 

g = growth rate coefficient, or 0.003/day 
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K = Methyl mercury excretion rate from the red drum, or 0.00035/day 

Cf = Methyl mercury tissue concentration in forage fish 

%Cf = Percent of red drum diet composed of forage fish, or 0.3 

Ccr = Methyl mercury tissue concentration in crustaceans 

%Ccr = Percent of red drum diet composed of crustaceans, or 0.6 

Cinv = Methyl mercury tissue concentrations in infaunal benthic invertebrates 

%Cinv = Percent of red drum diet composed of benthic invertebrates, or 0.1 

 

The first part of the mercury model equation calculates the bioaccumulation factor for methyl mercury, 

adjusting for input and excretion of this metal (which are assumed to be in balance at steady state).   

 

The second portion of the equation estimates the accumulation of methyl mercury from the 

prey pathway, based on the assumption of a diet composed of 30% forage fish, 60% crustaceans, and 

10% infaunal invertebrates.  For the purposes of this risk assessment, the submodel results for fish will 

be replaced by the fish tissue results from each of the Operable Units included in this RI.  The details of 

how Ccr and Cinv are calculated are presented in the Evans and Engel model.   

 

8.7.1.4 Food-Chain Model Evaluation of Risk 

Both of these models output an estimate of the exposure to each assessment endpoint.  This exposure 

estimate is then compared to toxicity reference values (TRVs) from the scientific literature using the 

HQ approach.  Where possible, both a “no observed adverse effects” level (NOAEL) and a 

“lowest observed adverse effects” level (LOAEL) are obtained from the literature, so a protective range 

can be evaluated.  

 

8.7.1.5 Input Parameters for Food-Chain Models 

The literature-based input parameters for the food web models are summarized in Table 8-5. 

These input parameters include life history data taken from scientific literature for each of the proposed 

model species and site-specific media concentrations from the previous investigations.  The ingestion 

rates and body weights used are reported on a dry weight basis.  Only dry weight values were used for 

consistency with the laboratory data.  

 

8.7.1.6 Site-Specific Food-Chain Model Inputs 

Each of the food chain models described above will be applied to the following list of wetland 

groupings: 
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! OU 1 Wetlands:  Those wetlands, located within the general area of OU 1, are potentially 

impacted by the Site 1 landfill.  Wetlands in this group include:  Wetland 1, Wetland 3, 

Wetland 4D, Wetland 15, Wetland 16, Wetland 17, Wetland 18A, and Wetland 18B. 

! OU 2 Wetlands:  Wetlands in this group include:  Wetland 5A and 5B, Wetland 6, and 

Wetland 64.  

 

! OU 10 Wetlands:  Wetlands in this group include:  Wetland 10, Wetland 11, and Wetland 13. 

 

! Chevalier Field Wetlands:  Wetlands in this group include:  63A and 63B. 

 

! Forrest Sherman Field Wetlands:  Wetlands in this group include:  Wetland 19, Wetland 52, 

Wetland 56, Wetland 57, Wetland 58, Wetland 72, Wetland 79, Wetland W2, Wetland W1, 

Wetland 48, and Wetland 49. 

 

Exposure Scenarios 

Since work has been completed in several phases at Site 41, two general exposure scenarios will be 

evaluated for each wetland grouping listed above.  For each OU listed above, a food-chain model will be 

completed showing the concentrations present during the Phase II sampling event and the Phase III 

sampling event.  The data used are presented in Appendix M.  It should be noted that the tissue 

concentrations used in the food-chain models were collected during the Phase III sampling event.  

Therefore, the site-specific biota data will only be utilized in the food-chain models summarizing 

conditions during the Phase III sampling event. Biota concentrations for the Phase II sampling event 

will be derived using literature-based bioaccumulation factors presented in Table 8-6.   

 

For each wetland grouping, the site-specific media concentrations (sediment and biota tissue, 

where available) to be utilized in the food web models will include the maximum concentration detected 

in an OU (using one-half the sample quantitation limit for all NDs) and the average concentration.  

Fish tissue was collected during the Phase III sampling event at targeted wetlands, based on Phase II 

results of previous investigation concentrations.  Since fish were the biota selected for collection during 

this field event, the food-chain models will assume all predators feed exclusively on fish tissue.  The 

red drum model will use the prey assumptions discussed in that model (Evans and Engel, 1994). 

 

8.7.2 Benthic Community Analysis 

Benthic community data can reveal what effects are actually occurring from site contamination in the 

area sampled.  Species diversity results by themselves are not considered a reliable indicator of 

ecological risk.  This is because many factors influence diversity, including:  (1) sediment type; 
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(2) deposition rates; (3) water temperature; (4) salinity; (5) waterborne nitrates and phosphates; 

(6) dissolved oxygen; or (7) many other factors which may or may not be directly related to 

IR site contamination.  Therefore, it is important to view species diversity in context with 

contaminant concentrations and toxicity test results.  

 

This approach is referred to as the Sediment Quality Triad.  The three indices used to categorize 

species diversity for Phase III (Shannon Weiner, Pielou’s Evenness, and Margalef’s Richness Diversity) 

are described below.  The Shannon Weiner Diversity Index refers to the diversity of a community taking 

into account the evenness and richness of individuals and species collected. The Shannon Weiner 

Diversity Index ranges from 1.3 (low diversity) to 6.5 (high diversity) and is always presented with the 

other two indices, which also influence diversity.  A low value would indicate a higher chance that one 

or two species dominate a particular site. 

 

Pielou’s Evenness Index measures the abundance of species.  In an ideal setting, a community of 

100 individuals would be composed of 100 species.  The Pielou Evenness Index ranges from zero to 

1.0, with 1.0 indicating perfect evenness. 

 

Margalef’s Species Richness Index refers to species abundance and distribution over a given area. 

An example of this would be a community of 100 individuals composed of 10 species, of which 90% of 

those individuals belong to a single species.  The remaining 10% of the community are distributed 

among the nine species, which would indicate low evenness.  Margalef’s Species Richness Index ranges 

from 1.0 to 10, with 10 being the best range. 

 

The Shannon Weiner Diversity Index should be evaluated by itself and not averaged with 

Pielou’s Evenness Index or Margalef’s Species Richness Index, as they are components in the 

diversity index.  From this type of data, it is possible to assess whether a particular habitat is healthy, in 

a recovery state, or impacted. 

 

8.7.3 Toxicity Tests 

Toxicity tests were performed on sediment and surface water samples collected at selected locations 

from Phase III wetlands.  The test species used include the freshwater species, the fathead minnow 

(Pimephales promelas) and larval midge (Chironomus tentans); and the estuarine species, the 

marine amphipod (Leptocheirus plumulosus) and marine polychaete (Neanthes arenaceodentata).  
 

These are considered surrogate species for naturally occurring fish, benthic macroinvertebrates, and 

polychaetes.  Acute (survival endpoint) and chronic (survival and sublethal endpoints) exposures were 
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performed on the freshwater and estuarine sediments collected from the Phase III wetlands.  

Statistical analyses were then performed on the results to determine differences between the 

subject samples and the control samples.   

 

To assist in the evaluation of these processes, a triad matrix is developed that gives equal weight to the 

sediment chemistry, toxicity tests, and benthic assessments.  Interpretation of the matrix and the 

logical steps to be followed are shown in the decision flow-charts discussed later in this section. 

 

Decision making for sediment assessment will proceed based on the triad assessment results presented 

in the matrices below.  Sediment chemistry is evaluated by comparing the detected concentrations to 

the SVs and RVs.  Benthic diversity is assessed by measures in:  (1) abundance; (2) diversity; or 

(3) the presence of pollution indicator species.  Biological decision making triads are be used to assess 

biological test results.  These results will be processed through the Project Decision Making Triad to 

establish decisions at the project level.  

 

“Unacceptable” and “adverse effects” (terms used below) mean “statistically different” using methods 

accompanying each test protocol.  “Acceptable” means results were not statistically significant.  

For weighting purposes, “unacceptable” on survival is considered twice as important as “unacceptables” 

on reproduction or growth.  This is because survival (i.e., mortality) is irreversible, whereas 

reproduction and growth endpoints are potentially reversible; therefore, two sublethal unacceptables 

equal one lethal unacceptable.  After the bioassays are considered individually, their results will be 

combined for input to the triad matrix assuming the compounding of cumulative adverse effects. 

 

Within the triad matrix, +’s and —’s are used to reflect the continuum of chemistry, toxicity, and 

benthic community response one normally encounters.  In the interpretation, multiple +’s reflect a 

higher score for a particular interpretation.  These scores consider the strength or weakness one should 

associate with a particular interpretation.   

 

Sediment Toxicity Test 

The boxes below chart the possible outcomes for the Leptocheirus plumulosus amphipod test, the 

Neanthes polychaete test, and the Chironomous tentans midge test, conducted to analyze the 

sediments of a particular wetland. 
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Possible outcomes from the Leptocheirus plumulosus amphipod test: 
 

Survival Scoring 

Acceptable (>80%) — 

Not Acceptable (<80%) + 

 
Possible outcomes from the Neanthes Polychaete test: 
 
 Survival  Weight Scoring 

Acceptable Acceptable — 

Acceptable Unacceptable + 

Not Acceptable Acceptable ++ 

Not Acceptable Unacceptable +++ 

 
Possible outcomes from the Chironomous tentans midge test: 
 

Survival Weight Emergence Scoring 

Acceptable Acceptable Acceptable — 

Acceptable  Acceptable Unacceptable + 

Acceptable Unacceptable Unacceptable ++ 

Acceptable Unacceptable Unacceptable ++ 

Acceptable Unacceptable Acceptable ++ 

Unacceptable Acceptable Acceptable ++ 

Unacceptable Acceptable Unacceptable +++ 

Unacceptable Unacceptable Acceptable +++ 

Unacceptable Unacceptable Unacceptable ++++ 

 

At locations with more than one toxicity test result for sediment, the results are integrated as shown in 

the box below: 
 

Combined Score 
Biological Interpretation  

Considering both Bioassays Input to Triad Matrix 

— No adverse effects — = — 

+ Acceptable survival in both species 

1 sublethal significant difference result in 
one species 

— = — 

++ 1 unacceptable survival in one species or 

two sublethal significant difference results 

+ = + 

+++ 1 unacceptable survival result in one species 
and/or adverse sublethal effects 

+ = + 

++++ Unacceptable survival results in 1-2 species 
and/or adverse sublethal effects 

++ = + 

+++++ Unacceptable survival results in both test species 
and significantly different sublethal effects 

+++ = + 
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Sediment Decision Making Triad 

The decision making triad is composed of the combined scores for sediment chemistry, 

benthic assessment, and toxicity tests.  Using the triad, the condition of a wetland’s surface water can 

be interpreted, along with any degradation impacting sediment.  The conditions and their 

interpretations are explained in the box below.   

 

Surface water conditions and their interpretations are also presented below but will be explained in the 

assessment of fish viability endpoint. 

 

Condition Chemistry 
Toxicity 

Tests 
Benthic 

Assessment Interpretation 

1 + + + Strong evidence for pollution-induced degradation. 
2 — — — Strong evidence for the absence of pollution-

induced degradation. 
3 + — — Contaminants are not bioavailable. 

4 — + — Unmeasured contaminants or conditions exist that 
have the potential to cause degradation. 

5 — — + Alteration of benthic community is probably not 
due to toxic chemical contamination. 

6 + + — Toxic chemicals are probably stressing the system. 
7 — + + Unmeasured toxic chemicals are causing 

degradation. 
8 + — + Benthic community degraded by toxic chemicals 

but toxicity test not sensitive to toxic chemicals 
present or chemicals are not bioavailable or 
alteration is not due to toxic chemicals. 

 
Notes: 
+ = Measured difference between test and control or reference conditions 
— = No measurable difference between test and control or reference conditions 

The shaded area relates to surface water acute tests and is described in Figure 7-5 
 

8.7.4 Assessment Endpoint:  Protection of Fish Viability 

Determining potential impact to the fish community involves a more complex analysis of different lines 

of evidence depending on the wetland.  The first line of evidence is the comparison of surface water 

concentrations to surface water quality criteria to estimate the effect of contaminant concentrations.  

 

Surface water data are presented in the wetland-specific ERAs in Section 10 through 15.  The 

second line of evidence is the comparison of body burden values in foraging fish species to 

ERED values, then calculating HQ values and determining whether these whole-body residue 

concentrations are associated with any adverse effects.   
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The second line of evidence is similar to the first but incorporates the TTC, which predicts effects on 

predatory fish species based on the whole-body residue concentrations in foraging fish tissue.  In the 

third line of evidence, toxicity are evaluated for the fathead minnow.  For Wetlands 18B and 64, 

all four lines of evidence were applied.  For Wetland 3, only toxicity and chemistry data were analyzed, 

because the shallow depth of the surface water does not support upper trophic level fish.   

 

Surface Water Toxicity Test 

The box below charts the possible outcomes for the Pimephales promelas fathead minnow test 

conducted to analyze surface water conditions: 

 

Survival Growth Scoring 
Acceptable (>80%) No Significant Difference — 

Acceptable (>80%) Significant Difference + 

Not Acceptable (<80%) No Significant Difference ++ 

Not Acceptable (<80%) Significant Difference +++ 

 

Because only one surface water toxicity test is performed at each location, the above scores will be put 

directly into the Triad Matrix.  Multiple +’s will be input as a single +.  

 

Surface Water Decision Making Triad 

The surface water decision making triad is comprised of the combined scores for surface water 

chemistry, benthic assessment, and toxicity tests.  Using the triad, the condition of a wetland’s 

surface water can be interpreted, along with degradation which may have an impact on the wetland.  

 

8.8 ERA Uncertainties 

All sampling programs may produce unavoidable design variations.  Uncertainties in field conditions, 

laboratory procedures, or other circumstances may have resulted in overestimation or underestimation 

of risk in the Site 41 ERAs.  

 

These include: 

 

! Analytical matrix interferences, due to excess organic material in sediment, may over- or 

underestimate risk.  Some wetland samples included roots and other benthic organisms. 

 

! Many constituents lack criteria or benchmark values, which can over- or underestimate risk and 

increase the uncertainty for screening level assessments. 
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! The HQ approach does not consider natural background metals concentrations, synergistic or 

antagonistic effects, and the effects of TOC as they relate to bioavailability.  These factors could 

lead to over- or underestimating risk. 

 

! Three exposure point scenarios will be developed for each constituent:  (1) The 

maximum exposure point scenario will assume that each receptor spends all its time feeding in 

the area with maximum concentration (using half detection limits for any non-detected 

parameters in total PCBs, endrins, chlordanes, total DDT, and BHCs) for each constituent; (2) A 

maximum exposure calculated using only detected parameters; and (3) An average exposure 

scenario was calculated using one-half the detection limits for any location where a constituent 

may have been reported as not detected. 

 

! For simplicity, it is assumed that all piscivorous predators evaluated with the simple food-chain 

models consume a diet of 100 percent fish (with the exception of the red drum mercury model). 

 

! Fish tissue data are available from a small number of wetlands.  The rationale for sampling 

these wetlands was they were deemed to be a reasonable representative of constituent levels 

throughout NAS Pensacola.  While many things can affect bioaccumulation of constituents into 

prey tissue, it is assumed that the concentrations measured during the Phase III sampling are 

representative of exposure throughout each OU grouping. 

 

Since the fish sampled during the Phase III sampling event were not analyzed for mercury, fish samples 

collected at nearby sampling stations from the Site 40 RI were used.  While this introduces some 

uncertainty, since the fish tissue samples were not collocated with the sediment samples, it should 

present a reasonable substitute for the Site 41 data due to the sample locations close proximity to 

Wetland 18B. 

 

The ERA process is applied to surface water data, but the main focus of the ERA is on sediment data.  

This is because sediment contaminants are more persistent than surface water contaminants, 

correlate better with long-term effects, and can drive the development of remedial options.  This is 

particularly important when the surface water data are reviewed in comparison to SVs.  In some cases, 

contaminant HQ values are elevated for surface water, even though similar constituents are not 

detected in the associated sediment samples, and the contaminants do not appear to be associated 

with impacts from an IR site.  It is suspected that these elevated HQs are due to high turbidity 

(an uncertainty previously discussed) during collection of the surface water samples or other possible 

non-site-related factors. 



Table 8-1
Site 41 
Sediment Screening/Refinement Values and Reference Concentrations

Parameter Value Source Value Source Units

Metals (mg/kg)
Aluminum N/S N/A N/R N/A 13,610 4,274 mg/kg
Antimony 12 1 N/R N/A 4.43 0.26 mg/kg
Arsenic 7.24 1, 2 41.6 PEL 6.62 2.14 mg/kg
Barium N/S N/A N/R N/A 14 3.84 mg/kg
Beryllium N/S N/A N/R N/A 0.84 0.13 mg/kg
Cadmium 0.68 2 4.21 PEL 1.8 0.39 mg/kg
Calcium N/S N/A N/R N/A 10,756.67 1,978.80 mg/kg
Chromium 52.3 1, 2 160 PEL 39.37 13.1 mg/kg
Cobalt N/S N/A N/R N/A 2.8 0.91 mg/kg
Copper 18.7 1, 2 108 PEL 19.5 8.44 mg/kg
Cyanide (CN) N/S N/A N/R N/A 5.22 1.29 mg/kg
Iron N/S N/A N/R N/A 11,911.67 2,684.40 mg/kg
Lead 30.2 1, 2 112 PEL 82.47 21.04 mg/kg
Magnesium N/S N/A N/R N/A 7,513.33 2,943.60 mg/kg
Manganese N/S N/A N/R N/A 37.97 9.81 mg/kg
Mercury 0.13 1, 2 0.696 PEL 0.55 0.11 mg/kg
Nickel 15.9 1, 2 42.8 PEL 9.28 3.69 mg/kg
Potassium N/S N/A N/R N/A 1,628.67 899.72 mg/kg
Selenium N/S N/A N/R N/A 3.45 0.66 mg/kg
Silver 0.73 2 1.77 PEL 2.1 0.52 mg/kg
Sodium N/S N/A N/R N/A 18,993.33 11,439.60 mg/kg
Thallium N/S N/A N/R N/A 1.57 0.39 mg/kg
Vanadium N/S N/A N/R N/A 28.67 8.59 mg/kg
Zinc 124 1, 2 271 PEL 36.73 14.36 mg/kg

Pesticides and PCBs ( g/kg)
Aldrin N/S N/A N/R N/A N/A N/A N/A
Dieldrin 0.715 2 4.3 PEL N/A N/A g/kg
Endosulfan I N/S N/A N/R N/A N/A N/A N/A
Endosulfan II N/S N/A N/R N/A N/A N/A N/A
Endosulfan sulfate N/S N/A N/R N/A N/A N/A N/A
Heptachlor N/S N/A N/R N/A N/A N/A N/A
Heptachlor epoxide N/S N/A N/R N/A N/A N/A N/A
Methoxychlor N/S N/A N/R N/A N/A N/A N/A
Toxaphene N/S N/A N/R N/A N/A N/A N/A

alpha-BHC 0.32 2 0.99 PEL N/A N/A g/kg
beta-BHC 0.32 2 0.99 PEL N/A N/A g/kg
delta-BHC 0.32 2 0.99 PEL N/A N/A g/kg
gamma-BHC (Lindane) 0.32 2 0.99 PEL N/A N/A g/kg
Total BHCs 0.32 2 0.99 PEL N/A N/A g/kg

alpha-Chlordane 1.7 1 4.79 PEL N/A N/A g/kg
gamma-Chlordane 1.7 1 4.79 PEL N/A N/A g/kg
Total Chlordanes 1.7 1 4.79 PEL N/A N/A g/kg

4,4'-DDD 1.22 2 7.81 PEL 50 50 g/kg
4,4'-DDE 2.07 2 374 PEL 40 40 g/kg
4,4'-DDT 1.19 2 4.77 PEL 20 20 g/kg
Total 4,4'-DDx 3.3 1 51.7 PEL 110 110 g/kg

Endrin 3.3 1 N/R N/A N/A N/A g/kg
Endrin aldehyde 3.3 1 N/R N/A N/A N/A g/kg
Endrin ketone 3.3 1 N/R N/A N/A N/A g/kg
Total Endrins 3.3 1 N/R N/A N/A N/A g/kg

Aroclor-1016 21.6 2 189 PEL N/A N/A g/kg
Aroclor-1221 67 1 189 PEL N/A N/A g/kg
Aroclor-1232 21.6 2 189 PEL N/A N/A g/kg
Aroclor-1242 21.6 2 189 PEL N/A N/A g/kg
Aroclor-1248 21.6 2 189 PEL N/A N/A g/kg
Aroclor-1254 21.6 2 189 PEL N/A N/A g/kg
Aroclor-1260 21.6 2 189 PEL N/A N/A g/kg
Total PCBs 21.6 2 189 PEL N/A N/A g/kg

Screening Value 
(SV)

Refinement
Value (RV)

Freshwater 
Reference 

Concentration

Saltwater 
Reference 

Concentration



Table 8-1
Site 41 
Sediment Screening/Refinement Values and Reference Concentrations

Parameter Value Source Value Source Units

Screening Value 
(SV)

Refinement
Value (RV)

Freshwater 
Reference 

Concentration

Saltwater 
Reference 

Concentration
SVOCs ( g/kg)

1,2,4-Trichlorobenzene N/S N/A N/R N/A N/A N/A N/A
1,2-Dichlorobenzene N/S N/A N/R N/A N/A N/A N/A
1,3-Dichlorobenzene N/S N/A N/R N/A N/A N/A N/A
1,4-Dichlorobenzene N/S N/A N/R N/A N/A N/A N/A
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) N/S N/A N/R N/A N/A N/A N/A
2,4,5-Trichlorophenol N/S N/A N/R N/A N/A N/A N/A
2,4,6-Trichlorophenol N/S N/A N/R N/A N/A N/A N/A
2,4-Dichlorophenol N/S N/A N/R N/A N/A N/A N/A
2,4-Dimethylphenol N/S N/A N/R N/A N/A N/A N/A
2,4-Dinitrophenol N/S N/A N/R N/A N/A N/A N/A
2,4-Dinitrotoluene N/S N/A N/R N/A N/A N/A N/A
2,6-Dinitrotoluene N/S N/A N/R N/A N/A N/A N/A
2-Chloronaphthalene N/S N/A N/R N/A N/A N/A N/A
2-Chlorophenol N/S N/A N/R N/A N/A N/A N/A
2-Methyl-4,6-Dinitrophenol N/S N/A N/R N/A N/A N/A N/A
2-Methylphenol (o-Cresol) N/S N/A N/R N/A N/A N/A N/A
2-Nitroaniline N/S N/A N/R N/A N/A N/A N/A
2-Nitrophenol N/S N/A N/R N/A N/A N/A N/A
3,3'-Dichlorobenzidine N/S N/A N/R N/A N/A N/A N/A
3-Nitroaniline N/S N/A N/R N/A N/A N/A N/A
4-Bromophenyl-phenylether N/S N/A N/R N/A N/A N/A N/A
4-Chloro-3-methylphenol N/S N/A N/R N/A N/A N/A N/A
4-Chloroaniline N/S N/A N/R N/A N/A N/A N/A
4-Chlorophenylphenyl ether N/S N/A N/R N/A N/A N/A N/A
4-Methylphenol (p-Cresol) N/S N/A N/R N/A N/A N/A N/A
4-Nitroaniline N/S N/A N/R N/A N/A N/A N/A
4-Nitrophenol N/S N/A N/R N/A N/A N/A N/A
Benzo(b)fluoranthene N/S N/A N/R N/A N/A N/A N/A
Benzo(g,h,i)perylene N/S N/A N/R N/A N/A N/A N/A
Benzo(k)fluoranthene N/S N/A N/R N/A N/A N/A N/A
bis(2-Chloroethoxy)methane N/S N/A N/R N/A N/A N/A N/A
bis(2-Chloroethyl)ether N/S N/A N/R N/A N/A N/A N/A
bis(2-Ethylhexyl)phthalate (BEHP) 182 1, 2 2,647 PEL N/A N/A g/kg
Butylbenzylphthalate 182 3 2,647 PEL N/A N/A g/kg
Carbazole N/S N/A N/R N/A N/A N/A N/A
Dibenzofuran N/S N/A N/R N/A N/A N/A N/A
Diethylphthalate 182 3 2,647 PEL N/A N/A g/kg
Dimethylphthalate 182 3 2,647 PEL N/A N/A g/kg
Di-n-butylphthalate 182 3 2,647 PEL N/A N/A g/kg
Di-n-octylphthalate 182 3 2,647 PEL N/A N/A g/kg
Hexachlorobenzene N/S N/A N/R N/A N/A N/A N/A
Hexachlorobutadiene N/S N/A N/R N/A N/A N/A N/A
Hexachlorocyclopentadiene N/S N/A N/R N/A N/A N/A N/A
Hexachloroethane N/S N/A N/R N/A N/A N/A N/A
Indeno(1,2,3-cd)pyrene N/S N/A N/R N/A N/A N/A N/A
Isophorone N/S N/A N/R N/A N/A N/A N/A
Nitrobenzene N/S N/A N/R N/A N/A N/A N/A
N-Nitroso-di-n-propylamine N/S N/A N/R N/A N/A N/A N/A
N-Nitrosodiphenylamine N/S N/A N/R N/A N/A N/A N/A
Pentachlorophenol N/S N/A N/R N/A N/A N/A N/A
Phenol N/S N/A N/R N/A N/A N/A N/A

2-Methylnaphthalene 20.2 2 201 PEL N/A N/A g/kg
Acenaphthene 6.71 2 88.9 PEL N/A N/A g/kg
Acenaphthylene 5.87 2 128 PEL N/A N/A g/kg
Anthracene 46.9 2 245 PEL N/A N/A g/kg
Benzo(a)anthracene 74.8 2 693 PEL N/A N/A g/kg
Benzo(a)pyrene 88.8 2 763 PEL N/A N/A g/kg
Chrysene 108 2 846 PEL N/A N/A g/kg
Dibenz(a,h)anthracene 6.22 2 135 PEL N/A N/A g/kg
Fluoranthene 113 2 1,494 PEL N/A N/A g/kg
Fluorene 21.2 2 144 PEL N/A N/A g/kg
Naphthalene 34.6 2 391 PEL N/A N/A g/kg
Phenanthrene 86.7 2 544 PEL N/A N/A g/kg
Pyrene 153 2 1,398 PEL N/A N/A g/kg
Total PAHs 1684 2 16,770 PEL N/A N/A g/kg
TOC Normalized PAHs 290 5 1,800 MEC N/A N/A mg/kg-oc



Table 8-1
Site 41 
Sediment Screening/Refinement Values and Reference Concentrations

Parameter Value Source Value Source Units

Screening Value 
(SV)

Refinement
Value (RV)

Freshwater 
Reference 

Concentration

Saltwater 
Reference 

Concentration
VOCs ( g/kg)
1,1,1-Trichloroethane N/S N/A N/R N/A N/A N/A N/A
1,1,2,2-Tetrachloroethane N/S N/A N/R N/A N/A N/A N/A
1,1,2-Trichloroethane N/S N/A N/R N/A N/A N/A N/A
1,1-Dichloroethane N/S N/A N/R N/A N/A N/A N/A
1,1-Dichloroethene N/S N/A N/R N/A N/A N/A N/A
1,2-Dichloroethane N/S N/A N/R N/A N/A N/A N/A
1,2-Dichloroethene (total) N/S N/A N/R N/A N/A N/A N/A
1,2-Dichloropropane N/S N/A N/R N/A N/A N/A N/A
2-Butanone (MEK) N/S N/A N/R N/A N/A N/A N/A
2-Hexanone N/S N/A N/R N/A N/A N/A N/A
4-Methyl-2-Pentanone (MIBK) N/S N/A N/R N/A N/A N/A N/A
Acetone N/S N/A N/R N/A N/A N/A N/A
Benzene N/S N/A N/R N/A N/A N/A N/A
Bromodichloromethane N/S N/A N/R N/A N/A N/A N/A
Bromoform N/S N/A N/R N/A N/A N/A N/A
Bromomethane N/S N/A N/R N/A N/A N/A N/A
Carbon disulfide N/S N/A N/R N/A N/A N/A N/A
Carbon tetrachloride N/S N/A N/R N/A N/A N/A N/A
Chlorobenzene N/S N/A N/R N/A N/A N/A N/A
Chloroethane N/S N/A N/R N/A N/A N/A N/A
Chloroform N/S N/A N/R N/A N/A N/A N/A
Chloromethane N/S N/A N/R N/A N/A N/A N/A
cis-1,3-Dichloropropene N/S N/A N/R N/A N/A N/A N/A
Dibromochloromethane N/S N/A N/R N/A N/A N/A N/A
Ethylbenzene N/S N/A N/R N/A N/A N/A N/A
Methylene chloride N/S N/A N/R N/A N/A N/A N/A
Styrene N/S N/A N/R N/A N/A N/A N/A
Tetrachloroethene N/S N/A N/R N/A N/A N/A N/A
Toluene N/S N/A N/R N/A N/A N/A N/A
trans-1,3-Dichloropropene N/S N/A N/R N/A N/A N/A N/A
Trichloroethene N/S N/A N/R N/A N/A N/A N/A
Vinyl chloride N/S N/A N/R N/A N/A N/A N/A
Xylene (Total) N/S N/A N/R N/A N/A N/A N/A

Notes:
1     = USEPA value.
2     = FDEP value.
1,2  = USEPA/FDEP values.
3     = 182 ug/kg EPA/FDEP value for BEHP used as a surrogate, per decision from the July 15-16, 2002 Eco Subgroup meeting. 
4     = Swartz Threshold effects concentration (TEC).



Table 8-2
Site 41 
Surface Water Screening/Refinement Values and Reference Concentrations

Fresh Parameter SV Source Ref. Conc. Salt Parameter SV_SW Source Ref Conc.

Metals 

F Aluminum 13 FDEP 1,090.25 S Aluminum 1,500 FDEP 2927.5
F Antimony 160 USEPA 4 S Antimony 4,300 FDEP 4.15
F Arsenic 50 FDEP 2.7 S Arsenic 36 USEPA 3.6
F Barium N/A 3.675 S Barium N/A 9.425
F Beryllium 0.13 FDEP 1 S Beryllium 0.13 FDEP 0.82
F Cadmium 0.66 USEPA 3 S Cadmium 9.3 FDEP 2.395
F Calcium N/A 7,675 S Calcium N/A 76800
F Chromium 11 FDEP 8 S Chromium 50 FDEP 10.87
F Cobalt N/A 3 S Cobalt N/A 2.3825
F Copper 6.54 USEPA 4 S Copper 2.9 FDEP 7.025
F Cyanide (CN) 5.2 FDEP 5 S Cyanide (CN) 1 FDEP 4.1
F Iron 1,000 FDEP 2,360 S Iron 300 FDEP 1352
F Lead 1.32 USEPA 3.2 S Lead 8.5 FDEP 13.75
F Magnesium N/A 20,260 S Magnesium N/A 243650
F Manganese N/A 13.2 S Manganese N/A 12.15
F Mercury 0.012 FDEP 0.13 S Mercury 0.025 FDEP 0.21
F Nickel 87.71 USEPA 12 S Nickel 8.3 FDEP 9.3
F Potassium N/A 6,995 S Potassium N/A 81250
F Selenium 5 FDEP 3 S Selenium 71 FDEP 2.9
F Silver 0.012 USEPA 4 S Silver 0.23 USEPA 3.0075
F Sodium N/A 182,200 S Sodium N/A 1952000
F Thallium 4 USEPA 4.2 S Thallium 6.3 FDEP 2.55
F Vanadium N/A 4.7 S Vanadium N/A 6.6925
F Zinc 58.91 USEPA 5.525 S Zinc 86 FDEP 12.875

Pesticides/PCBs

F 4,4'-DDD 0.0003 FDEP N/A S 4,4'-DDD 0.0003 FDEP N/A
F 4,4'-DDE 0.0002 FDEP N/A S 4,4'-DDE 0.0002 FDEP N/A
F 4,4'-DDT 0.00059 FDEP N/A S 4,4'-DDT 0.00059 FDEP N/A
F Aldrin 0.00014 FDEP N/A S Aldrin 0.00014 FDEP N/A
F alpha-BHC 0.005 FDEP N/A S alpha-BHC 0.005 FDEP N/A
F alpha-Chlordane 0.00059 FDEP N/A S alpha-Chlordane 0.00059 FDEP N/A
F Aroclor-1016 0.000045 FDEP N/A S Aroclor-1016 0.000045 FDEP N/A
F Aroclor-1221 0.000045 FDEP N/A S Aroclor-1221 0.000045 FDEP N/A
F Aroclor-1232 0.000045 FDEP N/A S Aroclor-1232 0.000045 FDEP N/A
F Aroclor-1242 0.000045 FDEP N/A S Aroclor-1242 0.000045 FDEP N/A
F Aroclor-1248 0.000045 FDEP N/A S Aroclor-1248 0.000045 FDEP N/A
F Aroclor-1254 0.000045 FDEP N/A S Aroclor-1254 0.000045 FDEP N/A
F Aroclor-1260 0.014 FDEP N/A S Aroclor-1260 0.014 FDEP N/A
F beta-BHC 0.046 FDEP N/A S beta-BHC 0.046 FDEP N/A
F delta-BHC N/A N/A S delta-BHC N/A N/A
F Dieldrin 0.00014 FDEP N/A S Dieldrin 0.00014 FDEP N/A
F Endosulfan I 0.056 FDEP N/A S Endosulfan I 0.0087 FDEP N/A
F Endosulfan II 0.056 FDEP N/A S Endosulfan II 0.0087 FDEP N/A
F Endosulfan sulfate 0.056 FDEP N/A S Endosulfan sulfate 0.0087 FDEP N/A
F Endrin 0.0023 FDEP N/A S Endrin 0.0023 FDEP N/A
F Endrin aldehyde 0.0023 FDEP N/A S Endrin aldehyde 0.0023 FDEP N/A
F Endrin ketone 0.0023 FDEP N/A S Endrin ketone 0.0023 FDEP N/A
F gamma-BHC (Lindane) 0.08 FDEP N/A S gamma-BHC (Lindane) 0.016 USEPA N/A
F gamma-Chlordane 0.00059 FDEP N/A S gamma-Chlordane 0.00059 FDEP N/A
F Heptachlor 0.0038 FDEP N/A S Heptachlor 0.0036 USEPA N/A
F Heptachlor epoxide 0.00004 FDEP N/A S Heptachlor epoxide 0.00004 FDEP N/A
F Methoxychlor 0.03 FDEP N/A S Methoxychlor 0.03 FDEP N/A
F Total BHC N/A N/A S Total BHC N/A N/A
F Total Chlordane 0.0043 FDEP N/A S Total Chlordane 0.004 USEPA N/A
F Total DDT N/A N/A S Total DDT 0.00059 FDEP N/A
F Total Endrin N/A N/A S Total Endrin 0.0023 FDEP N/A
F Total PCB N/A N/A S Total PCB N/A N/A
F Toxaphene 0.0002 FDEP N/A S Toxaphene 0.0002 FDEP N/A

SVOCs 

F 1,2,4-Trichlorobenzene 23 FDEP N/A S 1,2,4-Trichlorobenzene 4.5 USEPA N/A
F 1,2-Dichlorobenzene 15.8 USEPA N/A S 1,2-Dichlorobenzene 19.7 USEPA N/A
F 1,3-Dichlorobenzene 50.2 USEPA N/A S 1,3-Dichlorobenzene 28.5 USEPA N/A
F 1,4-Dichlorobenzene 3 FDEP N/A S 1,4-Dichlorobenzene 3 FDEP N/A
F 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) N/A N/A S 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) N/A N/A
F 2,4,5-Trichlorophenol 23 FDEP N/A S 2,4,5-Trichlorophenol 23 FDEP N/A
F 2,4,6-Trichlorophenol 3.2 USEPA N/A S 2,4,6-Trichlorophenol 6.5 FDEP N/A
F 2,4-Dichlorophenol 36.5 FDEP N/A S 2,4-Dichlorophenol 13 FDEP N/A
F 2,4-Dimethylphenol 21.2 USEPA N/A S 2,4-Dimethylphenol 160 FDEP N/A
F 2,4-Dinitrophenol 3 FDEP N/A S 2,4-Dinitrophenol 3 FDEP N/A
F 2,4-Dinitrotoluene 9.1 FDEP N/A S 2,4-Dinitrotoluene 9.1 FDEP N/A
F 2,6-Dinitrotoluene 0.7 FDEP N/A S 2,6-Dinitrotoluene 0.7 FDEP N/A
F 2-Chloronaphthalene 1,600 FDEP N/A S 2-Chloronaphthalene 1,600 FDEP N/A
F 2-Chlorophenol 43.8 USEPA N/A S 2-Chlorophenol 130 FDEP N/A
F 2-Methyl-4,6-Dinitrophenol 2.3 USEPA N/A S 2-Methyl-4,6-Dinitrophenol N/A N/A
F 2-Methylnaphthalene 30 FDEP N/A S 2-Methylnaphthalene 30 FDEP N/A
F 2-Methylphenol (o-Cresol) 250 FDEP N/A S 2-Methylphenol (o-Cresol) 250 FDEP N/A
F 2-Nitroaniline N/A N/A S 2-Nitroaniline N/A N/A
F 2-Nitrophenol 3,500 USEPA N/A S 2-Nitrophenol N/A N/A
F 3,3'-Dichlorobenzidine 0.03 FDEP N/A S 3,3'-Dichlorobenzidine 0.03 FDEP N/A
F 3-Methylphenol/4-Methylphenol N/A N/A S 3-Methylphenol/4-Methylphenol N/A N/A
F 3-Nitroaniline N/A N/A S 3-Nitroaniline N/A N/A
F 4-Bromophenyl-phenylether N/A N/A S 4-Bromophenyl-phenylether N/A N/A
F 4-Chloro-3-methylphenol 100 FDEP N/A S 4-Chloro-3-methylphenol 100 FDEP N/A
F 4-Chloroaniline 2.5 FDEP N/A S 4-Chloroaniline N/A N/A
F 4-Chlorophenylphenyl ether N/A N/A S 4-Chlorophenylphenyl ether N/A N/A
F 4-Methylphenol (p-Cresol) 70 FDEP N/A S 4-Methylphenol (p-Cresol) 70 FDEP N/A
F 4-Nitroaniline 1,200 FDEP N/A S 4-Nitroaniline 1,200 FDEP N/A
F 4-Nitrophenol 55 FDEP N/A S 4-Nitrophenol 55 FDEP N/A
F Acenaphthene 3 FDEP N/A S Acenaphthene 3 FDEP N/A
F Acenaphthylene N/A N/A S Acenaphthylene N/A N/A
F Anthracene 0.3 FDEP N/A S Anthracene 0.3 FDEP N/A
F Benzo(a)anthracene N/A N/A S Benzo(a)anthracene N/A N/A
F Benzo(a)pyrene N/A N/A S Benzo(a)pyrene N/A N/A
F Benzo(b)fluoranthene N/A N/A S Benzo(b)fluoranthene N/A N/A
F Benzo(g,h,i)perylene N/A N/A S Benzo(g,h,i)perylene N/A N/A
F Benzo(k)fluoranthene N/A N/A S Benzo(k)fluoranthene N/A N/A
F bis(2-Chloroethoxy)methane N/A N/A S bis(2-Chloroethoxy)methane N/A N/A
F bis(2-Chloroethyl)ether 0.5 FDEP N/A S bis(2-Chloroethyl)ether 0.5 FDEP N/A
F bis(2-Ethylhexyl)phthalate (BEHP) 0.3 USEPA N/A S bis(2-Ethylhexyl)phthalate (BEHP) 2.2 FDEP N/A
F Butylbenzylphthalate 22 USEPA N/A S Butylbenzylphthalate 26 FDEP N/A
F Carbazole 47 FDEP N/A S Carbazole N/A N/A
F Chrysene N/A N/A S Chrysene N/A N/A
F Dibenz(a,h)anthracene N/A N/A S Dibenz(a,h)anthracene N/A N/A
F Dibenzofuran 67 FDEP N/A S Dibenzofuran 67 FDEP N/A
F Diethylphthalate 380 FDEP N/A S Diethylphthalate 75.9 USEPA N/A
F Dimethylphthalate 330 USEPA N/A S Dimethylphthalate 580 USEPA N/A
F Di-n-butylphthalate 9.4 USEPA N/A S Di-n-butylphthalate 3.4 USEPA N/A



Table 8-2
Site 41 
Surface Water Screening/Refinement Values and Reference Concentrations

Fresh Parameter SV Source Ref. Conc. Salt Parameter SV_SW Source Ref Conc.

SVOCs 

F Di-n-octylphthalate N/A N/A S Di-n-octylphthalate N/A N/A
F Fluoranthene 0.3 FDEP N/A S Fluoranthene 0.3 FDEP N/A
F Fluorene 30 FDEP N/A S Fluorene 30 FDEP N/A
F Hexachlorobenzene 0.0003 FDEP N/A S Hexachlorobenzene 0.0003 FDEP N/A
F Hexachlorobutadiene 0.93 USEPA N/A S Hexachlorobutadiene 0.32 USEPA N/A
F Hexachlorocyclopentadiene 0.07 USEPA N/A S Hexachlorocyclopentadiene 0.07 USEPA N/A
F Hexachloroethane 3.3 FDEP N/A S Hexachloroethane 3.3 FDEP N/A
F Indeno(1,2,3-cd)pyrene N/A N/A S Indeno(1,2,3-cd)pyrene N/A N/A
F Isophorone 650 FDEP N/A S Isophorone 129 USEPA N/A
F Napthalene 26 FDEP N/A S Naphthalene 23.5 USEPA N/A
F Nitrobenzene 90 FDEP N/A S Nitrobenzene 66.8 USEPA N/A
F N-Nitroso-di-n-propylamine 0.5 FDEP N/A S N-Nitroso-di-n-propylamine 0.5 FDEP N/A
F N-Nitrosodiphenylamine 6 FDEP N/A S N-Nitrosodiphenylamine 6 FDEP N/A
F Pentachlorophenol 8.2 FDEP N/A S Pentachlorophenol 7.9 FDEP N/A
F Phenanthrene N/A N/A S Phenanthrene N/A N/A
F Phenol 6.5 FDEP N/A S Phenol 6.5 FDEP N/A
F Pyrene 0.3 FDEP N/A S Pyrene 0.3 FDEP N/A
F Total PAH 0.031 FDEP N/A S Total PAH 0.031 FDEP N/A
F Petroleum Hydrocarbons, TPH 5,000 FDEP N/A S Petroleum Hydrocarbons, TPH N/A N/A

VOCs

F 1,1,1-Trichloroethane 270 FDEP N/A S 1,1,1-Trichloroethane 270 FDEP N/A
F 1,1,2,2-Tetrachloroethane 10.8 FDEP N/A S 1,1,2,2-Tetrachloroethane 90.2 FDEP N/A
F 1,1,2-Trichloroethane 16 FDEP N/A S 1,1,2-Trichloroethane 16 FDEP N/A
F 1,1-Dichloroethane N/A N/A S 1,1-Dichloroethane N/A N/A
F 1,1-Dichloroethene 3.2 N/A N/A S 1,1-Dichloroethene 3.2 FDEP N/A
F 1,2-Dibromo-3-Chloropropane N/A N/A S 1,2-Dibromo-3-Chloropropane N/A N/A
F 1,2-Dibromoethane 13 FDEP N/A S 1,2-Dibromoethane 13 FDEP N/A
F 1,2-Dichlorobenzene 15.8 USEPA N/A S 1,2-Dichlorobenzene 19.7 USEPA N/A
F 1,2-Dichloroethane 37 FDEP N/A S 1,2-Dichloroethane 37 FDEP N/A
F 1,2-Dichloroethene (total) 7,000 FDEP N/A S 1,2-Dichloroethene (total) 7,000 FDEP N/A
F 1,2-Dichloropropane 14 FDEP N/A S 1,2-Dichloropropane 14 FDEP N/A
F 1,3-Dichlorobenzene 50.2 USEPA N/A S 1,3-Dichlorobenzene 85 USEPA N/A
F 1,4-Dichlorobenzene 3 FDEP N/A S 1,4-Dichlorobenzene 3 FDEP N/A
F 2-Butanone (MEK) 120,000 FDEP N/A S 2-Butanone (MEK) 120,000 FDEP N/A
F 2-Hexanone N/A N/A S 2-Hexanone N/A N/A
F 4-Methyl-2-Pentanone (MIBK) 23,000 FDEP N/A S 4-Methyl-2-Pentanone (MIBK) 23,000 FDEP N/A
F Acetone 1,700 FDEP N/A S Acetone 1,700 FDEP N/A
F Benzene 53 USEPA N/A S Benzene 71.28 FDEP N/A
F Bromochloromethane N/A N/A S Bromochloromethane N/A N/A
F Bromodichloromethane 22 FDEP N/A S Bromodichloromethane 22 FDEP N/A
F Bromoform 293 USEPA N/A S Bromoform 360 FDEP N/A
F Bromomethane 35 FDEP N/A S Bromomethane 35 FDEP N/A
F Carbon disulfide 110 FDEP N/A S Carbon disulfide 110 FDEP N/A
F Carbon tetrachloride 4.42 FDEP N/A S Carbon tetrachloride 4.42 FDEP N/A
F Chlorobenzene 17 FDEP N/A S Chlorobenzene 17 FDEP N/A
F Chloroethane N/A N/A S Chloroethane N/A N/A
F Chloroform 289 USEPA N/A S Chloroform 470.8 FDEP N/A
F Chloromethane 470.8 FDEP N/A S Chloromethane 470.8 FDEP N/A
F cis-1,2-Dichloroethene N/A N/A S cis-1,2-Dichloroethene 7.9 USEPA N/A
F cis-1,3-Dichloropropene N/A N/A S cis-1,3-Dichloropropene N/A N/A
F Dibromochloromethane 34 FDEP N/A S Dibromochloromethane 34 FDEP N/A
F Ethylbenzene 453 USEPA N/A S Ethylbenzene 4.3 USEPA N/A
F Methylene chloride 1,580 FDEP N/A S Methylene chloride 1,580 FDEP N/A
F Styrene 460 FDEP N/A S Styrene 460 FDEP N/A
F Tetrachloroethene 84 FDEP N/A S Tetrachloroethene 45 USEPA N/A
F Toluene 175 USEPA N/A S Toluene 37 USEPA N/A
F trans-1,2-Dichloroethene FDEP N/A S trans-1,2-Dichloroethene 11,000 FDEP N/A
F trans-1,3-Dichloropropene N/A N/A S trans-1,3-Dichloropropene USEPA N/A
F Trichloroethene 80.7 FDEP N/A S Trichloroethene 80.7 FDEP N/A
F Vinyl chloride 2.4 FDEP N/A S Vinyl chloride 2.4 FDEP N/A
F Xylene (Total) 370 FDEP N/A S Xylene (Total) 370 FDEP N/A

Notes:
All values are in micrograms per liter or parts per billion
N/A = Not Applicable



Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section 8:  Ecological Risk Assessment Methods 
November 16, 2007 

 

8-27 

 

Table 8-3  
Wetland Functional Use Assessment Phase III 

NAS Pensacola Site 41 
 Wetland (Group)   

Condition 64(A) 5(B) 3(B) 16(C) 18(C) 

Fishery Habitat Consistent Consistent Consistent Consistent Consistent 

Wading Bird Habitat Consistent Variable Variable Consistent Variable 

Diving Bird Habitat Consistent   Consistent  

Benthic Macro. Habitat Consistent Consistent Consistent Consistent Consistent 

Mammal Usage Consistent Consistent Consistent Consistent Consistent 
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Table 8-4 

Phase III Wetlands and Assessment and Measurement Endpoints 
NAS Pensacola Site 41 

Wetland Groups and 
Representative Wetland(s) Assessment Endpoints Measurement Endpoints 

A) Piscivourous bird and mammal health 
and reproduction  

A) Whole-body contaminant levels in a 
foraging fish species used in a food chain 
model and residue effects analysis 
B1) 10-day marine amphipod Leptocheirus 
plumulosus acute toxicity sediment test 

B2) 20-day marine polychaete Neanthes 
arenacoedentata chronic toxicity test 

B) Survival and growth of 
macroinvertebrates associated with the 
benthic environment (general benthic 
community) 

B3) Benthic community indices 

C) Protection of fish viability (foraging and 
predatory fish species) 

C1) Correlation of fish body burden values 
with effects values in literature 

 C2) Comparison of surface water data 
with state and federal water quality 
standards 

Group A  

(Wetland 64) 

 C3) Fish trophic transfer model and 
residue effects analysis 

A1) 28-day midge larvae Chironomus 
tentans survival, growth and emergence 

A) Survival, growth and emergence of 
macroinvertebrates associated with the 
benthic environment (general benthic 
community) 

A2) Benthic community indices Group B  

(Wetlands 5A and 3) 
B) Protection of fish viability using fathead 
minnow (Pimephales promelas) 

B) 7-day fathead minnow Pimephales 
promelas survival and growth 

A1) 10-day marine amphipod Leptocheirus 
plumulosus acute toxicity sediment test 

A2) 20-day marine polychaete Neanthes 
arenacoedentata chronic toxicity test 

A) Survival and growth of 
macroinvertebrates associated with the 
benthic environment (general benthic 
community) 

3) Benthic community indices 

B) Health of piscivorous birds (great blue 
heron in Wetland 18 only) 

B) Whole body contaminant levels in 
foraging fish species (Wetland 18 only) 
used in a food chain model and residue 
effects analysis 
C1) Correlation of fish body burden values 
with effects values in literature 

Group C  

(Wetlands 16 and 18) 

C) Protection of fish viability (foraging and 
predatory fish species in Wetland 18 only) 

C2) Fish trophic transfer model and 
residue effects analysis 

 



Table 8-5  
Input Parameters
Food Chain Models

PCB Food Surface Water Sediment/Soil 
Body Concentration Ingestion Ingestion Ingestion Rate

Exposure Weight Dietary Area Use Factor/ in Media Rate (kg/day Rate (kg/day
Scenario (kg) Composition Alternate AUF (biotic/abiotic)  dry weight) (L/day)  dry weight)

 Representative Species - Green Heron (Butorides virescens )
Maximum 0.241 a 100 percent fish 1/1 Max./Max. 0.0115 b 0.0227 c 0.00023 d

RME 0.241 a 100 percent fish 1/1 95%UCL/95% UCL 0.0115 b 0.0227 c 0.00023 d

Average 0.241 a 100 percent fish 1/1 Mean/Mean 0.0115 b 0.0227 c 0.00023 d

ASSESSMENT ENDPOINT 2 - Piscivorous Mammal
 Representative Species - Mink (Mustela vison )

Maximum 0.55 l 100 percent fish 1/0.9 Max./Max. 0.0290 m 0.0578 c 0.003 d

RME 0.55 l 100 percent fish 1/0.9 95%UCL/95%UCL 0.0290 m 0.0578 c 0.003 d

Average 0.55 l 100 percent fish 1/0.9 Mean/Mean 0.0290 m 0.0578 c 0.003 d

Notes:  

a Niethammer and Kaiser (1983). j Sheldon (1967).
b Kushlan (1978). k Beyer et al. (1994).
c Calder and Braun (1983). l Mitchell (1961).
d Estimated based on the results of Beyer et al. (1994). m Bleavins and Aulerich (1981). 
e Derived from McLane and Hughes (1980). n Derived from Aulerich and Ringer (1977).
f Derived from Peakall and Peakall (1973). o Fagerstone (1987).
g Henny and Van Camp (1979). p Guilday (1957).
h Nagy et al. (1999). q Based on Morrison (1957)
i Owen and Krohn (1973). r  Chew (1951).

ASSESSMENT ENDPOINT 1 - Piscivorous Bird



Table 8-6
Literature Based BSAFs

Parameter Species
BSAF

Reported Reference

Chlordane Salmonids 2.22 A
2 C

4.77 C
Carp 0.498 B

0.762 B
1.439 B
1.3878 B
1.4825 B
2.9939 B

White Sucker 0.301 B
1.307 B
2.379 B
0.9073 B
4.0389 B
6.1861 B

Slimy sculpin 2.47 A
4.821 A

Average
Chlordane
BSAF 2.350794118
DDT Eel 6.78 D

16.88 D
8.44 D
7.39 D

Salmonids 1.09 A
1.67 C

Mountain Whitefish 1.706 E
0.12 E

mixed suckers 0.135 E
2.385 E

slimy sculpin 0.544 A
Average DDT BSAF 4.285454545
Total PCBs Salmonids 1.85 A

Lake Trout 4.3 F, G
10.7 F, G
3.8 F, G

Golden shiner 1.8 F, G
7.3 F, G

3 F, G
0.9 F, G
2.9 F, G

0.13 F, G

Bluntnose minnow 3.1 F, G
2.8 F, G
4.3 F, G
1.6 F, G

13.2 F, G
13.8 F, G

Average Total PCBs 
BSAF 4.7175
Dieldrin 4.83 C

References:

A

B

C

D

E

F

G

Johnson, A., D. Norton, and B. Yake.  (1988).  Persistence of DDT in the Yakima River drainage, 
Washington.  Arch. Environ. Contam. Tox.  17:291-297.

Macdonald, C.R., C.D. Metcalfe.  (1991).  Concentration and distribution of PCB congeners in isolated 
Ontario lakes contaminated by atmospheric deposition.  Can. J. Fish. Aquat. Sci. 48:371-381.

Macdonald, C.R., C.D. Metcalfe, G.C. Balch, and T.L. Metcalfe.  (1993).  Distributions of PCB congeners in 
seven lake systems:  Interaction between sediment and food-web transport.  Environ. Toxicol. Chem.  
12:1991-2003.

Oliver, B.G., and A. J. Niimi.  (1988).  Trophodynamic analysis of polychlorinated biphenyl congeners and 
other chlorinated hydrocarbons in the Lake Ontario ecosystem.

Tate, C.M. and J.S. Heiny.  (1996).  Organochlorine compounds in bed sediment and fish tissue in the 
South Platte River Basin, USA.  1992-1993. Arch. Environ. Contam. Toxicol. 30:62-78.

USEPA.  (1995).  Great Lakes Water Quality Initiative Technical Support Document for the procedure to 
determine bioaccumulation factors.  EPA 820-B-95-005.  U.S. Environmental Protection Agency, Office of 
Water, Washington D.C.

Van der Oost, R.A Opperhuizen, K. Satumalay, H. Heida, and P.E. Vermulen.  (1996).  Biomonitoring 
aquatic pollution with feral eel (Anguilla anguilla ).  I. Bioaccumulation:  Biota-sediment ratios of PCBs, 
OCPs, PCDDs and PCDFs.  Aquat. Toxicol. 35:21-46.
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9.0 HUMAN HEALTH RISK ASSESSMENT METHODS 

This section presents the methods used in the human health risk assessment (HHRA).  

 

Wetland-specific risk evaluations are presented in Sections 10 through 15. 

 

9.1 Introduction 

A baseline risk assessment (BRA) estimates current and future risk assuming no remedial actions 

are undertaken to facilitate risk management and remedial decisions.  “Risk” is the estimated 

potential for toxic effects on actual or hypothetical human or ecological receptors, while 

“baseline risk” refers to risk arising from exposure to chemicals, assuming overall site conditions 

remain unchanged.  Baseline risk can vary with time according to changing fate and 

transport conditions or changing source amounts and properties.  Risk may be reduced to 

acceptable levels by remediation or removal; engineered barriers and/or institutional controls to 

prevent or limit exposure; or natural attenuation over time.  

 

Generally, a BRA contains two parts; one assessing human health risk and a second one addressing 

ecological risk.  Because ecological risk is expected to be the risk driver at Site 41, the HHRA is 

limited in scope.  The HHRA for Site 41 examines human health risk posed by exposure to 

contaminants in sediment, fish tissue, and surface water based on current and future land-use 

scenarios.  Screening calculations are performed on fish tissue data to address these scenarios and 

assist risk managers in identifying potential data gaps. 

 

Acceptable risk and hazard levels and remedial actions are determined by FDEP, USEPA, and the 

Navy, who are the managers that use risk assessments in their decision-making process. 

USEPAs acceptable incremental cancer risk range is 1E-6 to 1E-4, which reflects one in 1 million to 

one in 10,000 chances of contracting cancer. FDEP’s threshold is 1E-6.  Both agencies’ hazard index 

(HI) threshold is 1.  A HI greater than 1 could indicate the potential for toxic effects other than 

cancer.  The Site 41 HHRA presents risk and hazard estimates for land-use scenarios and 

exposure pathways relative to the wetlands at NAS Pensacola.  Risk managers will decide which 

thresholds are acceptable for those scenarios and if remedial or other actions will be necessary to 

reduce or further characterize risk. 

 

9.1.1 Site Background 

Various releases from industrial activities at NAS Pensacola may have impacted wetlands, such as 

spills from tanks or broken or leaking pipelines, releases from waste dumping, landfill operations, 
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pesticide use, and other activities.  Many of the IR sites are adjacent to or nearby the Site 41 

wetlands. 

 

Site 41 wetlands were sampled in four events to correlate chemical concentrations with toxicity, 

diversity, and bioaccumulation samples.  Sediment and surface water sampling were conducted 

during most phases, and whole preyfish body tissue samples were collected and analyzed to 

support the ERA.  This HHRA summarizes the conceptual site model, methods, and uncertainties.  

In following sections of this report, human health risk is screened and characterized for each 

wetland.   

 

9.1.2 Objectives of the HHRA 

The objectives of this section are to: 

 

• Characterize the source media and data sources. 

 

• Identify potential receptors and quantify their likely exposure under current and 

future conditions to all affected environmental media. 

 

• Determine the COPCs for affected environmental media. 

 

• Qualitatively and quantitatively evaluate adverse effects associated with the site-specific 

COPCs in each medium. 

 

• Characterize the baseline carcinogenic and noncarcinogenic risks associated with exposure 

to environmental media at the sites under current and future land-use conditions. 

 

• Evaluate the uncertainties related to exposure predictions, toxicological data, and resulting 

carcinogenic risk and noncarcinogenic hazard estimations. 

 

• Establish chemicals of concern (COCs) in each environmental medium, based on 

risk/hazard, to facilitate risk management decision-making. 

 

9.2 Site Characterization 

When performing a risk assessment, environmental data are compiled to determine potential 

site-related chemicals and exposures as outlined in Risk Assessment Guidance for Superfund 
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(RAGS), Volume I- Human Health Evaluation Manual, Part A (USEPA, 1989a).  The data sources 

used in this risk assessment are summarized in the following sections. 

 

9.2.1 Data Sources 

Surface water, sediment, and tissue data were collected from selected Site 41 wetlands and were 

used in this assessment.  Data collection methods are described in Section 4 of this RI report.   

 

9.2.2 Data Validation 

Data validation is an independent, systematic process of evaluating data and comparing them with 

established criteria to confirm they are of the technical quality necessary to support the 

decisions made in the RI process.  Parameters specific to the data are reviewed to determine 

whether they meet the stipulated data quality objectives (DQOs).  These quality objectives address 

five principal parameters:  precision, accuracy, completeness, comparability, and 

representativeness.  To verify that these objectives are met, field measurements, sampling and 

handling procedures, laboratory analysis and reporting, and nonconformances and discrepancies in 

the data are examined to determine compliance with appropriate and applicable procedures. 

 

Data validation methods and results are described in Section 5 of this RI report.  Data are 

summarized in Sections 10 through 15 for individual wetlands. 

 

9.2.3 Management of Site-Related Data 

All environmental sampling data are evaluated for suitability for use in the quantitative BRA.  Data 

obtained by the following methods are considered inappropriate: 

 

• Analytical methods not specific to a particular chemical, such as total organic carbon, 

total organic halogen, or total petroleum hydrocarbons. 

 

• Field screening instruments, including total organic vapor monitoring units and 

organic vapor analyzers. 

 

9.2.3.1 Not Detects and Assumed Concentrations 

Chemicals are often reported in few samples relative to the number collected.  These 

“not detected” chemicals indicate they are not present at or above the sample quantitation limit, 

although the chemicals could be present at concentrations between zero and the 

sample quantitation limit.  In accordance with RAGS Part A (USEPA, 1989a), one-half the 

sample quantitation limit is assumed to be the concentration of “not detected” chemicals when 
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estimating exposure in a given area or when calculating benzo(a)pyrene equivalent (BEQ) 

concentrations.  This assumption is applicable only to chemicals detected in at least one sample in 

a wetland.  If a chemical is not detected in any samples within a wetland, exposure is not 

estimated for that chemical. 

 

Some data are qualified by the reporting laboratory or during data validation. Data qualified as 

estimated concentrations, or “J” values, are assumed to be detected at the reported concentrations.  

Additional data validation results are described in Section 5 of this RI report.   

 

9.2.3.2 Benzo(a)pyrene Equivalent Concentrations 

USEPA recommends using BEQ concentrations to assess carcinogenic PAHs (cPAHs) 

(USEPA, 1993b).  Calculating equivalent concentrations is a common method of assessing 

chemicals with similar toxicology.  Benzo(a)pyrene is assumed to be the standard, and the 

relative toxicities of other similar chemicals are determined through research.  

 

The relative toxicity is reflected in the toxicity equivalence factors (TEFs) (USEPA, 1993b), listed in 

Table 9-1 (tables are located at the end of each section).  The equivalent concentration is 

calculated by multiplying the TEF by the reported concentration of a given chemical.  For example, 

if benzo(b)fluoranthene is reported at 5 mg/kg and the TEF for this chemical is 0.1, the equivalent 

concentration would be 0.5 mg/kg.  Similar methods are used to determine slope factors for cPAHs. 

 

9.3 Exposure Assessment and Conceptual Model 

This section of the HHRA will determine the magnitude of contact that a potential receptor may 

have with site-related chemicals.  Exposure assessment documents the following for Site 41 

wetlands: 

 

• Physical setting and land use of the site 

 

• Potential receptors under various land use or site condition scenarios, and the pathways 

through which they might be exposed 

 

• Appropriate screening values and resulting COPCs 

 

• Intake rates, or contact rates, of COPCs 
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9.3.1 Exposure Setting 

Site setting and land use are detailed in Section 2 of this RI report, and wetland-specific discussions 

are included in Sections 10 through 15.  Exposure pathways and land-use scenarios are 

summarized in Table 9-2.  Some wetlands could be impacted by NAS Pensacola IR sites, with 

effects potentially migrating from one wetland to another. Homeland security and other access 

issues isolated most Site 41 wetlands from human contact, as summarized in Table 9-3. 

Site-specific conceptual models are summarized in Sections 10 through 15.   

 

9.3.2 Exposed Populations 

Site 41 wetlands are generally unused.  Therefore, trespassers and site maintenance workers would 

be the most likely current and future receptors.  Trespassers can be characterized as individuals 

who infrequently visit any given wetland to fish or collect frogs or crabs.  The site maintenance 

workers can be characterized as individuals who infrequently landscape in and around the 

wetlands, or those who maintain NAS Pensacola storm water drainage ditches (many of 

NAS Pensacola’s wetlands encompass portions of the base’s storm water drainage system).  

Exposure assumptions for the trespasser are selected based on a reasonable maximum exposure 

scenario as recommended by USEPA.  The maintenance worker scenario is similar to the default 

commercial/industrial worker scenario provided in RAGS Part B (USEPA, 1991b), except that the 

exposure frequency is expected to be much less for the maintenance worker.   

 

Recreational fishing occurs near some wetlands, so human exposure could occur when fishing is 

not restricted or when restrictions are not enforced.  Commercial fishing does not occur in 

Pensacola Bay or any Florida coastal water because of the net ban, so fishing is generally limited to 

a recreational activity pattern.  Potential human receptors for the ingestion of contaminated fish 

species include hypothetical recreational fishermen.  A hypothetical subsistence fishermen scenario 

is included for Wetland 64 due to site access and a lack of certain restrictions, as explained in 

Sections 10 through 15.   

 

Security Restrictions 

Fishing near NAS Pensacola is limited by homeland security restrictions.  NAS Pensacola Instruction 

5500.1F contains the Pensacola Complex Physical Security Plan (NAS Pensacola, 2003), which 

details the security measures used to protect aviation and floating assets.  Forrest Sherman Field, 

waterfront piers, and other areas are restricted to public access. The base is now protected by a 

waterborne security zone extending 500 feet from the shoreline, which is marked by 

permanently stationed buoys in Bayou Grande and Pensacola Bay.  The buoys are clearly marked to 

warn unauthorized craft to stay clear of the waterborne security zone.  Enforcement of the 
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Security Plan rests with the U.S. Coast Guard for security zone areas offshore and NAS Pensacola 

police for onshore areas (NAS Pensacola, 2003). 

 

Consideration is given to homeland security issues and other restrictions that affect access to 

Site 41 wetlands.  In restricted areas, only the site maintenance worker scenario is considered.  In 

unrestricted areas where trespassing could occur, both the maintenance worker and 

child trespasser scenarios are evaluated.  Table 9-3 shows a detailed summary conceptual 

site model for the Site 41 wetlands and the considerations given for pathway development.  

Table 9-4 details the models and receptors to be evaluated for each wetland. 

 

9.3.3 Exposure Pathways and Media 

Exposure pathways and media considered for the Site 41 HHRA are explained in Table 9-2.  For the 

Site 41 wetlands, the relevant pathways considered for the risk assessment include: 

(1) sediment ingestion and dermal exposure; (2) surface water ingestion and dermal exposure; and 

(3) game fish ingestion.  From these exposure pathways, a summary conceptual site model is 

developed based on three scenarios. 

 

• Some Site 41 wetlands experience seasonal periods of wetness and dryness.  Depending on 

the seasonal conditions at these wetlands, a human receptor could be exposed to sediment 

and/or surface water.  Sediment and surface water dermal exposure and ingestion 

pathways are evaluated at these wetlands.  Water depth, habitat, or security restrictions 

preclude fishing in this scenario.  

 

• Some Site 41 wetlands are inundated with surface water year round.  Therefore, direct 

contact with sediment is excluded from the pathways assessed for these wetlands. 

Water depth and habitat are suitable for game fish, and security restrictions do not preclude 

fishing.  At these wetlands, the sediment pathway is insignificant because sediments remain 

submerged year round.  Surface water dermal exposures, surface water ingestion, and 

game fish ingestion pathways are evaluated at these wetlands.   

 

• Some Site 41 wetlands include the same exposure pathways listed above with the exception 

of fish tissue exposure, because water depth and habitat are either not suitable for 

game fish, or security restrictions preclude this scenario. Only surface water dermal 

exposure and ingestion pathways were evaluated at these wetlands. 
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9.3.4 Identification of Chemicals of Potential Concern 

COPCs in this assessment were quantified based on comparisons with reference concentrations.  In 

accordance with RAGS Part A (USEPA 1989a), site screening for this HHRA focused on 

chemicals most likely to pose significant excess risk because of:  (1) likely exposure pathways; 

(2) reference concentrations; and (3) reported concentrations.  Fate and transport issues pertinent 

to the Site 41 wetlands are characterized in Section 7.  

 

9.3.4.1 Fish Tissue  

As summarized in Table 9-5, biota sediment accumulation factors (BSAFs) were calculated to 

model fish tissue concentrations using sediment and fish tissue data.  The data set for this 

exposure pathway is limited to whole fish data collected from preyfish.  To account for the 

uncertainty associated with using bait fish tissue to evaluate the fish ingestion exposure route, a 

TTC (Suedel, et.al., 1994) is applied to the bait fish tissue in order to model the expected 

concentration in game fish (Table IIID-3, Food-Chain Multipliers For Trophic Levels 2, 3, and 4, of 

Vol. 63, No. 157 of the August 14, 1998 Federal Register Notice (USEPA, 1998b). 

 

9.3.4.2 Sediment and Surface Water 

As described in Section 4, a phased sampling approach was used to assess many of the 

Site 41 wetlands.  A quantitative assessment is performed for sediment and surface water data 

independent of the fish consumption analysis, since consumption of fish tissue would not be 

expected to correlate with exposure to sediment and surface water (fishing would likely involve the 

use of a boat).  The exposure assessments follow the models presented in Section 9.3.3 above.  

Table 9-6 outlines the exposure parameters used to develop the risk calculations for Site 41.   

 

Each wetland corresponds with one of three conceptual site models, as outlined in Tables 9-3 

and 9-4.  Risk tables are developed for each wetland based on exposure pathways, as 

summarized below.  Sections 10 through 15 contain the human health risk tables for each wetland. 

 

Sediment Exposure Surface Water Exposure Fish Ingestion Exposure 

Dermal absorbed 
dose/maintenance worker and/or 

child trespasser 

Dermal absorbed dose/ 
maintenance worker and/or 

child trespasser 

Fish tissue 
ingestion/recreational and 

subsistence fishermen 
Sediment dermal risk/maintenance 

worker and/or child trespasser 
Surface water dermal risk/ maintenance 

worker and/or child trespasser 
— 

Sediment ingestion 
risk/maintenance worker and/or 

child trespasser 

Surface water ingestion/ 
maintenance worker and/or 

child trespasser 
— 
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Where access restrictions are enforced, the trespasser scenario is not evaluated (see Tables 9-3 

and 9-4).  The risk tables contain the equations used to calculate wetland risks and an explanation 

of the variables used in these equations.  The exposure parameters used in the risk equations are 

listed in Table 9-6. 

 

Essential Nutrients 

In accordance with RAGS Part A (USEPA, 1989a), essential elements that are potentially toxic only 

at extremely high concentrations may be eliminated as COPCs in a risk assessment.  Specifically, an 

essential nutrient may be screened out if it is present at concentrations not associated with 

adverse health effects.  The following essential nutrients are excluded, because their potential for 

toxicity is low relative to the COPCs identified, and no sources were identified: 

 

• Calcium 

• Magnesium 

• Potassium 

• Sodium 

 

9.3.5 Quantification of Exposure 

Equations for sediment and surface water dermal and ingestion risk, and fish ingestion risk can be 

found on each risk table in Sections 10 through 15, and exposure parameters used in the 

risk equations are summarized in Table 9-6.  Most exposure parameters can be referenced to 

guidance documents, as noted in Table 9-6.  However, parameters related to fish tissue ingestion 

are discussed in more detail below. 

 

Ingestion of Edible Fish Tissue 

The ingestion rates for the various receptor populations are based on information provided by the 

Exposure Factors Handbook (USEPA, 1997b).  The model involves several steps.  The first step is 

determining the chemical concentration in fish tissue.  Some tissue data were available, but data 

were limited to prey fish species.  Bioaccumulation is often higher in higher trophic level predators, 

so a TTC is used to estimate tissue concentrations in game fish species based on concentrations 

reported in prey fish species.  

 

The TTC is defined as the increase in tissue concentration of a particular contaminant as it moves 

through the food chain from Level 3 (e.g., bait fish) to Level 4 (e.g., game fish), and is used to 

predict the contaminant tissue concentration in Level 4 fish species.  For this evaluation, TTCs are 

obtained from Table IIID-3, Food-Chain Multipliers for Trophic Levels 2, 3, and 4, of Vol. 63, 
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No. 157 of the August 14, 1998, Federal Register Notice (USEPA, 1998b).  The TTC is multiplied by 

the concentration found in prey fish to estimate the concentration in game fish.  Tables in 

Sections 10 through 15 document the TTC used for each chemical. 

 

Tissue data were available for prey species at some wetlands, and bioaccumulation from 

prey species to higher trophic levels is possible.  It is assumed that BSAFs would be similar for 

Site 41 wetlands.  BSAFs are calculated when no tissue concentrations are available.   

 

Fish tissue risk could not be estimated for chemicals that met one of two conditions: 

 

1) A chemical was detected in sediment but not in tissue 

2) A chemical was detected in tissue but not in sediment 

 

Site-specific foraging factors (SFFs) are typically incorporated into fish tissue uptake models.  The 

SFF represents the percent diet of the predator (trophic Level 4) fish species from a 

particular wetland and is apportioned based on the estimated foraging area of the 

predatory fish species.  Given sufficient data, the SFF is calculated by dividing the total surface area 

(exposure area) of a wetland by the total surface area of Bayou Grande (960 acres).  Site 41 data 

were collected during four separate sampling phases, spanning many years, and few samples were 

collected from each wetland.  Therefore, no SFF adjustment is used in the human health 

calculations.   

 

9.3.5.1 Chronic Daily Intake for a Recreational Fisherman 

For recreational fishermen in the Gulf of Mexico, the 95th percentile and mean fish ingestion rates 

are 26 g/day and 7.2 g/day, respectively (USEPA, 1997b).   

 

The USEPA Exposure Factors Handbook (USEPA, 1997b) also states that only 33% of the total fish 

consumed by recreational fishermen is actually caught locally and the remaining 66% is 

purchased commercially.  To address the potential uncertainty and variability in modeled fish tissue 

concentrations, the unmodified ingestion rate for recreational fishers of 26 g/day is used.   

 

USEPA (1997b) reports that between 25% to 50% of whole fish is edible.  However, fish tissue 

ingestion rates are not modified based on edible fractions. 
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9.3.5.2 Chronic Daily Intake for a Subsistence Fisherman 

The Exposure Factors Handbook (USEPA, 1997b) details how the recommended default 

fish ingestion rate for subsistence fishermen is 170 g/day for the 95th percentile.  This rate is for 

Native American subsistence fishers living along the Columbia River.  It should be emphasized that 

the rates above refer only to Native American subsistence fishing populations, not the 

Native American population in general.  Several studies show intake rates of recreationally caught 

fish among Native Americans with state fishing licenses are 50% to 100% higher than intake rates 

among other anglers, but far lower than the above rates for Native American subsistence 

populations.  As with recreational fishers, uncertainty and variability exist in trophic transfer 

models, fish tissue models, and data sets for most wetlands that are relatively small.  

Consequently, fish ingestion rates are not modified based on edible fractions.  It is assumed that 

all fish consumed by subsistence fishers would be caught locally.  

 

9.3.5.3  Summary Equations 

Equations used to estimate sediment, surface water, and fish tissue intake are summarized below.  

These equations are also provided on corresponding tables. 

 

Sediment 

Dermal Absorbed Dose of Sediment: 

 

 

DAD
DA EV ED EF SA

BW AT
sd

event
(

" " " "
"

 

 

 Where:  

 

DADsd = Dermal Absorbed Dose-soil contact (mg/kg-day) 
DAevent = Dermal absorbed dose per event (mg/cm2-event) 
SA = Skin surface area available for contact (cm2) 
EV = Event frequency (events/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 70 kg (adult) 45 kg (child) 
AT = Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr 

carcinogenic effects AT = 70 yr x 365 dy/yr 
 
Equation for DAevent for Sediment Contact:  
 
 DA C CF AF ABSevent sd d( " " "
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 Where:  
 
Csd = Chemical concentration in sediment (mg/kg) 
CF = Conversion factor (10-6 kg/mg) 
AF = Adherence factor of sediment to soil (mg/cm2-event); 0.2 (children playing in 

wet soil), 0.1 (construction worker) 
ABsd = Dermal absorption fraction from following sources, in order of choice: 
  (1) RAGS Part E, Exhibit 4-1 (USEPA, 2004a); (2) 2002 USEPA Region 9 RBC; Table; 

(3) RAIS; (4) USEPA Region 4 OTS supplemental values 
 
Exposure Parameters:  
 
EV = 1 event per day (child trespasser/adult maintenance worker) 
ED = 10 yrs (child trespasser); 25 yrs (adult maintenance worker) 
EF = 52 dys/yr (child trespasser/adult maintenance worker) 
SA  5,000 cm2 (child trespasser); 10,400 cm2 (adult maintenance worker)  
  Source:  Tables 6-6 and 6-8 Exposure Factors Handbook (USEPA, 1997b) 
BW = 45 kg (child trespasser); 70 kg (adult maintenance worker) 
AT = Noncancer — 3,650 days (child trespasser); 9,125 days (adult maintenance worker) 

Cancer — 25,550 days (child trespasser/adult maintenance worker) 
 
Equations for Sediment Ingestion Intake: 
 

CDI
EPC IR EF ED CF

BW AT
sd sd

(
" " " "

"
 
 
 
 Where:  
 
CDI = Chronic daily intake (mg/kg-day) 
EPCsd = Exposure point concentration in sediment (mg/kg) 
IRsd = Incidental ingestion rate for sediment (mg/day). 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
CF = Conversion factor (1E-6 kg/mg) 
BW = Body weight (kg) 70 kg (adult) 45 kg (child) 
AT = Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr; 

carcinogenic effects AT = 70 yr x 365 dy/yr 
 
Exposure Parameters:  
 
IRsd = 100 mg/day for age groups greater than 6 years old 
EF = 52 days/yr (child trespasser/adult maintenance worker) 
ED = 10 yrs (child trespasser); 25 yrs (adult maintenance worker) 
BW = 45 kg (child trespasser); 70 kg (adult maintenance worker) 
AT = Noncancer — 3,650 days (child trespasser); 9,125 days (adult maintenance worker) 

Cancer — 25,550 days (child trespasser/adult maintenance worker) 
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Surface Water 

Dermal Absorbed Dose of Surface Water: 
 
 

DAD
DA EV ED EF SA

BW AT
sw

event
(

" " " "
"

 
 
 Where:  
 
DADsw = Dermal absorbed dose-water contact (mg/kg-day) 
DAevent = Dermal absorbed dose per event (mg/cm2-event) 
SA = Skin surface area available for contact (cm2) 
EV = Event frequency (events/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 70 kg (adult) 45 kg (child) 
AT = Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr 

carcinogenic effects AT = 70 yr x 365 dy/yr 
 
Equation for DAevent for Inorganic Constituents: 
 
 DA K C tevent p w eve( " " nt 
 
 Where:  
 
Kp = Dermal permeability coefficient of compound in water (cm/hr); 
  Source:  RAGS Part E, Exhibit B-3 or Exhibit B-4 (USEPA, 2004a) 
Cw = Chemical concentration in water (mg/cm3) 
Tevent  = Event duration (hr/event) 
 
Equation for DAevent for Organics: 
 

DA FA K C
t B B

BBevent p w
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 Where:  
 
FA = Fraction absorbed water (dimensionless).  From RAGS Part E, Exhibit B-4 

(USEPA, 2004a) 
Kp = Dermal permeability coefficient of compound in water (cm/hr); 
  Source:  (1) RAGS Part E, Exhibit B-4 (USEPA, 2004a) 
Cw = Chemical concentration in water (mg/cm3) 
Tevent  = Event duration (hr/event) 
Tau event = Lag time per event (hr/event).  From RAGS Part E, Exhibit B-4 (USEPA, 2004a) 
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B = Dimensionless ratio of the permeability coefficient of a compound, calculated using 
the equation: 

 
 B K MWp(

2 6. 
 
 Where:  
 
Kp = Dermal permeability coefficient of compound in water (cm/hr)  
  Source: (1) RAGS Part E (USEPA, 2004a) 
MW = Molecular weight 
 
Exposure Parameters:  
 
EV = 1 event per day (child trespasser/adult maintenance worker) 
ED = 10 yrs (child trespasser); 25 yrs (adult maintenance worker) 
EF = 52 days/yr (child trespasser/adult maintenance worker). 
SA = 5,000 cm2 (child trespasser); 10,400 cm2 (adult maintenance worker); 
  Source:  Tables 6-6 and 6-8 Exposure Factors Handbook (USEPA, 1997b) 
BW = 45 kg (child trespasser); 70 kg (adult maintenance worker) 
AT = Noncancer — 3,650 days (child trespasser); 9,125 days (adult maintenance worker) 
  Cancer — 25,550 days (child trespasser/adult maintenance worker) 
Tevent = 2.6 hrs/day (child trespasser/adult maintenance worker) 
 

Fish 
 
Equation for Fish Ingestion Intake Based on Sediment Concentrations: 
 
 

CDI
EPC IR EF ED CF

BW AT
t t

(
" " " "

"
 
 
 Where:  
 
CDI = Chronic daily intake (mg/kg-day) 
EPCt = Exposure point concentration in sediment (mg/kg) 
IRt = Incidental ingestion rate for sediment (mg/day). 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
CF = conversion factor (0.001 kg/g) 
BW = Body weight (kg) 70 kg (adult) 45 kg (child) 
AT = Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr; 

carcinogenic effects AT = 70 yr x 365 dy/yr 
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Exposure Parameters:  
 
IRt = Fish tissue ingestion rate for sediment (recreational: 26 g/day; subsistence: 

170 g/day) 
EF = 52 days/yr (child trespasser/adult maintenance worker) 
ED = 10 yrs (child trespasser); 25 yrs (adult maintenance worker) 
BW = 45 kg (child trespasser); 70 kg (adult maintenance worker) 
AT = Noncancer — 3,650 days (child trespasser)  
   9,125 days (adult maintenance worker) 
   Cancer — 25,550 days (child trespasser/adult maintenance worker) 
 

9.3.6 Toxicity Assessment 

Risk information, usually obtained from the USEPA Integrated Risk Information System (IRIS) or 

Health Effects Assessment Summary Tables (HEAST) (USEPA, 1995b), is necessary to calculate risk 

and hazard estimates.  This information is based on toxicological and epidemiological data critiqued 

and approved by the scientific and regulatory community. 

 

There is a generally recognized uncertainty in human toxicological risk values developed from 

experimental data, primarily due to:  (1) the uncertainty of approximating data from high to 

low-dose exposure, and (2) using animal data to approximate human experience.  The site-specific 

uncertainty is mainly in the degree of accuracy of the exposure assumptions.  Most assumptions 

used in this and any risk assessment have not been verified.  For example, the degree of 

chemical absorption from the gut or through the skin or the amount of soil contact is not known 

with certainty. 

 

USEPA has established slope factors (SFs) for carcinogenic compounds.  The SF is defined as a 

“plausible upper-bound estimate of the probability of a response (cancer) per unit intake of a 

chemical over a lifetime” (RAGS, Part A [USEPA, 1989a]).  Upper-bound estimates are likely to 

overestimate cancer potential. 

 

In addition to potential carcinogenic effects, most substances may also produce other 

toxic responses at doses greater than experimentally derived threshold concentrations.  USEPA has 

derived reference dose (RfD) values for these substances.  A chronic RfD is defined as “an estimate 

(with uncertainty spanning perhaps an order of magnitude or greater) of a daily exposure 

concentration for the human population, including sensitive subpopulations, that is likely to be 

without an appreciable risk of deleterious effects during a lifetime.”  These toxicological values are 

used in risk formulae to assess the upper-bound level of noncancer hazard associated with 

exposure to a given chemical concentration. 
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For carcinogens, the potential risk posed by a chemical is computed by multiplying the CDI 

(as mg/kg-day) by the SF (in kilograms per day per milligram [mg/kg-day]-1).  The HQ 

(for noncarcinogens) is computed by dividing the CDI by the RfD (in mg/kg-day).  USEPA has set 

points of departure to evaluate whether significant risk is posed by a chemical (or combination of 

chemicals).  USEPA’s acceptable risk range for carcinogens falls between one-in-10,000 (1E-4) and 

one-in-1 million (1E-6) excess cancer incidences resulting from exposure to toxic compounds from 

outside the body.  The FDEP threshold for cancer risk is 1E-6.  For noncarcinogens, other 

toxic effects are generally considered possible if the HQ (or sum of HQs for a 

pathway-hazard index) exceeds the threshold value of 1.  Although both cancer and noncancer 

risks are generally additive only if the target organ is common to multiple chemicals, a most 

conservative estimate of each may be obtained by summing the individual risks or hazards, 

regardless of target organ.  The Site 41 assessment uses the universal summation approach for 

each class of toxicant.  Details regarding the risk formulae applied to site data are provided in 

Section 9.3.5, Quantification of Exposure. 

 

Critical studies used by USEPA in establishing toxicity criteria are shown in the IRIS database, which 

is the primary source for information necessary to estimate risk (HEAST, 1995b, Fiscal Year 1995, is 

the secondary source).  In addition, USEPA’s National Center for Environmental Assessment (NCEA) 

will be used as a source when necessary.  It is important to note that toxic effects reported in IRIS 

and HEAST are generally based on studies using single compounds, rather than mixtures.  

Therefore, synergistic or antagonistic mechanisms are possible when compound mixtures are 

involved.  USEPA recommends the additive approach used in this assessment.   

 

The following two equations are used to estimate excess cancer risks and hazard quotients: 

 

Hazard Quotient
CDI
RfDoral

( Risk CDI SForal( "
 

 Where:  

 

CDI = Chronic daily intake (mg/kg-day) 

RfDoral = Oral reference dose from: (1) IRIS; or (2) RAIS 

SForal = Oral Slope Factor from: (1) IRIS; or (2) RAIS 

 

9.3.6.1 Evaluating Dermal Exposure and Resulting Toxicity 

In accordance with RAGS Part E (USEPA, 2004a), dermal RfD values and SFs are derived using 

gastrointestinal absorption efficiencies (ABSGI).  The ABSGI is expressed as a decimal to account for 
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the oral absorption efficiency relative to the gastro-intestinal system.  For sediment, ABSGIs were 

derived from the following priority of sources:  (1) RAGS Part E, (USEPA, 2004a), (2) The USEPA 

Region 9 PRG table (USEPA, 2002), (3) the Risk Assessment Information System (RAIS), and 

(4) USEPA recommended interim default ABSGIs from the Supplemental Guidance to RAGS 

(USEPA, 2004b).  For surface water, ABSGIs were derived from this priority of sources: 

(1) RAGS Part E, (USEPA, 2004a), (2) the RAIS, and (3) interim default ABSGIs from 

Supplemental Guidance to RAGS (USEPA, 2004b). 

 

Because dermal doses are expressed as absorbed rather than administered (intake) doses, the 

oral RfD is converted to a dermal RfD by multiplying the oral RfD by the appropriate ABSGI.   

 

For the same reasons, a dermal SF that is based on an administered dose is derived by dividing the 

oral SF by the appropriate ABSGI.  The oral SF is divided by an ABSGI rather than multiplied because 

SFs are expressed as reciprocal doses. 

 

Risk Calculation Equation, Cancer:  

 

 Risk DAD SFsw dermal( "
 

Risk Calculation Equation, Noncancer: 

 

 
Hazard Quotient

DAD
RfD

sw

dermal
( 

 

 Where:  

 

RfDderma = Dermal reference dose. 

RFDoral = Oral reference dose. 

ABSGI = GI absorption fraction from following sources, in order of choice: 

(1) RAGS Part E, Exhibit 4-1 (USEPA, 2004a); (2) 2002 USEPA Region 9 

RBC Table (USEPA Region 9, 2002); (3) RAIS; (4) USEPA Region 4 OTS 

supplemental values. 

 

Equations for Dermal Reference Dose and Dermal Slope Factor: 

 
SF

RfD
ABS

dermal
oral

GI
(RfD RfD ABSdermal oral GI( " 
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9.3.6.2 Toxicity Profiles for COPCs 

In accordance with RAGS, toxicological summary paragraphs are presented in Appendix N for 

all human health risk COPCs.  Most information for the profiles is obtained from Oak Ridge 

National Laboratory’s RAIS, who maintain their toxicological summary information using IRIS, 

NCEA, HEAST, ATSDR and other cited supplemental sources.  Any additional references are noted 

in the text.  The profiles summarize adverse effects of COPCs and the chemical quantities 

associated with such effects. 

 

9.3.7 Risk Characterization 

Risks are characterized separately for each wetland, and summary tables are included in 

Sections 10 through 15 that provide totals for the exposure media and land use scenarios. 

Chemicals identified as COCs are summarized for each wetland and exposure medium.   

 

This document focuses on ecological risk, because it is more likely to drive decisions for Site 41 

wetlands, human exposure is generally unlikely, and the human exposure models and data set used 

in this HHRA include uncertainty and variability that could over- or under-estimate risks. 

Consequently, no human health-based remedial goal options are developed for chemicals identified 

as ecological concerns.  Risk-based remedial goal options are developed for chemicals identified as 

human health concerns only using target excess cancer risks of 1E-6, 1E-5, and 1E-4 and 

hazard indices of 0.1, 1.0, and 3 in accordance with USEPA Region 4 Supplemental Guidance to 
RAGS Bulletins (USEPA, 2000). 

 

9.3.8 Uncertainty and Variability 

Uncertainty and variability are inherent in the risk assessment process and are addressed as a 

whole in this section.  Uncertainty and variability in the analytical data are functions of 

matrix characteristics and heterogeneity, the precision and accuracy of sampling, and preparation 

and analysis methods used.  Although data are typically considered exact values, they are, in 

reality, the laboratory's best estimate within a range defined by method control limits.  As a result, 

reported concentrations for any chemical can under- or overestimate actual concentrations. 

 

In general, conservative exposure assumptions would likely overestimate risk for the trespasser and 

maintenance worker land use scenarios in this HHRA; however, the lack of game fish tissue data 

could result in over- or under-estimates.  Analytical data and different toxicological effects, 

test organisms, and endpoints introduce a wide range of variability, which is compounded when 

multiplied by many conservative assumptions. 
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9.3.8.1 Exposure 

Sources of uncertainty and variability are addressed in this section relative to fish tissue, sediment, 

and surface water.  Variability in analytical data is evident by the QA/QC requirements, such as +/- 

25% accuracy, etc.   

 

Data reported as estimated concentrations, or “J” qualified data, are assumed to be detected 

concentrations.  Although this allows smaller concentrations to be used that could otherwise be 

reported as not detected, use of estimated concentrations increases the variability in 

chemical concentrations because the reported results are estimates only.  Variability in 

analytical data could under- or over-estimate exposure.   

 

Data validation is detailed in Section 5. 

 

9.3.8.1.1 Fish Tissue 

Uncertainty and potential variability are high in this medium.  Subsistence fishing at Site 41 would 

be unlikely, because areas attractive to fishermen are around Bayou Grande and in Pensacola Bay, 

homeland security restrictions limit access. 

 

As described in the site ERAs, ingestion of game fish tissue could be a complete exposure pathway 

for some wetlands.  As previously discussed, whole baitfish tissue data were collected from 

Wetlands 18 and 64 for the ecological risk assessment.  Therefore, bioaccumulation in game fish is 

an uncertainty that could span orders of magnitude, over- or underestimating human exposure.  In 

addition, the baitfish collected has relatively low lipid content, when compared to popular game 

fish, such as mullet or red drum.  More bioaccumulation would be expected in species higher in the 

food chain and with higher lipid content.  Although the TTC is used to account for differences in 

bioaccumulation between trophic levels, this is an additional source of uncertainty that could over 

or under estimate human exposure to chemicals in fish tissue.  

 

Interspecies variability in lipids, metabolism, and, ultimately, accumulation, as well as 

preparation methods by human receptors, could over- or underestimate human exposure to tissue.   

 

BSAFs are calculated and used to estimate tissue uptake, based on sediment concentrations for 

chemicals detected in both sediment and tissue.  Limited tissue sampling events instill uncertainty 

and variability in the fish tissue data set.  Upper-bound fish tissue ingestion rates and 

other exposure assumptions are used to address uncertainties in the fish tissue data set. 
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Chemicals that are not detected in both sediment and fish tissue are excluded from fish tissue risk 

estimates, because no information is available to develop a site-specific BSAF.  For these chemicals, 

exposure could be underestimated, because uptake could occur from multiple, unknown sources.   

 

Pesticides and PCBs were reported in prey fish tissue samples collected from Wetlands 18 and 64.  

They were also reported in Wetland 33, which is a reference wetland, so some uncertainties exist 

with respect to the source of these chemicals.  Wetland 75 was designated a reference wetland but 

was subsequently deemed unsuitable because of the detected concentrations.  Mosquito control 

and related applications could be a source of these pesticides, considering the absence of 

industrial activities in the area.  Crabbing and mullet fishing could occur in some wetlands 

year round, although the Florida Marine Patrol Office indicated very limited fishing in Site 41 

wetlands relative to Pensacola Bay and Bayou Grande, which would be considered more attractive 

to fishermen.  Homeland security restrictions limit access to the shoreline of NAS Pensacola in these 

areas. 

 

PCBs, aldrin, dieldrin, endosulfan I, and lindane were reported in tissue samples from Wetlands 18 

and 64 but not in reference-area fish tissue.  However, game fish could contain these chemicals 

from bioaccumulation and bioconcentration due to various sources.  Tissue data were not 

normalized for percent lipid content.  Game fish data normalized for percent lipid content would be 

necessary to put risk estimates in perspective for risk managers.   

 

Uncertainty exists about the potential for bioaccumulation in game species, which could result in 

higher risk estimates because most of these pesticides and PCBs tend to bioaccumulate.  The 

limited sample size and lack of identified sources contribute to uncertainty and could result in over- 

or underestimated risk, with variability potentially spanning orders of magnitude.   

 

However, the tissue data used in the risk assessment are from whole-body analysis, not edible 

tissue only.  Bones, lipids, and organs, not typically eaten by humans, are where many 

contaminants accumulate, and food preparation methods are also unknown. 

 

9.3.8.1.2 Sediment 

Uncertainty and variability in the ingestion rate, exposure frequency and duration, bioavailability of 

chemicals in sediment, dermal contact uptake assumptions, and rinsing action of surface water 

result in highly uncertain exposure estimates such that USEPA Region 4 excludes direct sediment 

exposure pathways for wetlands that are inundated with water all the time. Variability among 

individuals as well as day-to-day variability in the same individual would influence these factors.   
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For wetlands that are sometimes dry, sediment exposure is assumed to be equivalent to 

soil exposure.  Most wetlands would not likely be attractive to swimmers because of physical and 

biological hazards, so exposure would likely be overestimated.  

 

When habitat and site access information indicate trespassers could catch game fish at a wetland, 

fish tissue concentrations are modeled based on tissue data and sediment data, as described in 

Section 9.3.8.1.1.  When no fish tissue data are available for a wetland, sediment concentrations 

are used to estimate tissue concentrations.  Although many sediment samples were collected, 

sample distribution was relatively limited within each wetland.  Fish tissue sampling was limited to a 

few wetlands.  Therefore, sampling was biased to find contamination to address the uncertainty in 

the number of samples collected from each wetland. 

 

9.3.8.1.3 Surface Water 

Incidental ingestion of and dermal contact with surface water are assessed assuming a trespasser 

would swim or wade in a wetland for 2.6 hours, with an ingestion rate of 50 ml/hour.  A similar rate 

of exposure to surface water is assumed for maintenance workers, who may be required to 

provide grounds upkeep in the vicinity of certain wetlands.  Most wetlands would not be attractive 

to swimmers or conducive to intensive exposure to surface water, primarily due to most 

wetlands’ shallow depth and physical and biological hazards.  Consequently, surface water exposure 

would be overestimated.  Like sediment, variability between individuals and daily variability in the 

same individual could over- or underestimate exposure. 

 

For surface water exposures, it is assumed that the VOC inhalation pathway is insignificant due to 

the unlimited dilutional capacity of the ambient air.  Should these wetlands ever be contained in 

some manner, risks associated with VOCs could be underestimated in this risk assessment. 

 

9.3.8.2 Toxicological Data 

There is a generally recognized uncertainty in human risk values developed from experimental data, 

due primarily to the uncertainty of data extrapolation in the areas of:  (1) high- to low-dose 

exposure, and (2) animal effects data to human effects data.  The site-specific uncertainty is mainly 

in the degree of accuracy of the exposure assumptions.  Most of the assumptions used in this and 

any risk assessment have not been verified.  For example, the degree of chemical absorption from 

the gut or through the skin or the amount of soil contact is not known with certainty. 
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Due to the uncertainty of toxicological values from the IRIS and HEAST databases provided by 

USEPA, the USEPA and the risk assessor are obligated to make conservative assumptions to 

minimize the chance that the actual health risk will be greater than what the process determines.  

 

9.3.8.3 Fish Tissue Assessment 

In general, sampling biased to locate existing contamination would over estimate site-wide 

exposure because some areas with little or no contamination would exist.  Site 41 was sampled 

with a biased approach.   

 

Game fish would be the most likely fish tissue ingested near NAS Pensacola.  Prey species were 

sampled to support the ecological risk assessment for Site 41, and higher trophic level fish-tissue 

data were not available.  Therefore, TTCs are used to model predator fish tissue concentrations and 

to account for the uncertainty associated with using bait fish tissue data to evaluate the 

fish ingestion exposure route.  Intra- and inter-species variability exists in the TTC calculations as 

applied to prey fish data at NAS Pensacola.   

 

Site-specific BSAFs are calculated to model fish tissue concentrations, using sediment and 

fish tissue data.  The data set for this exposure pathway is limited to whole fish data collected from 

prey species.  These BSAFs were used to estimate tissue concentrations when no tissue 

concentrations were available.  It was assumed that BSAFs would be similar for various Site 41 

wetlands.  Variability in sediment to prey fish is a source of variability in the fish tissue 

concentrations.   

 

Site 41 wetlands differ, so uptake could vary.  Whole prey fish data are used.  This is applicable 

because whole fish would be ingested by higher trophic level predator fish.  However, humans 

would ingest only certain portions of the predator fish.  Depending on the biological fate of 

chemicals within predator fish, the chemicals may or may not be ingested (e.g., fish liver vs. fillet). 

 

Fish tissue BSAFs could not be estimated for some chemicals that are detected.  A chemical 

detected in sediment but not in tissue could be below tissue detection limits or may not accumulate 

in prey species.  Chemicals could accumulate at faster rates in higher trophic level species, so this 

is a source of uncertainty that could underestimate exposure to contaminants in fish tissue.  

Chemicals detected in tissue but not in sediment could be present at concentrations in sediment 

below the detection limit or could be present in sediment locations that have not been sampled.  

Therefore, this is another source of uncertainty that could underestimate exposure to contaminants 

in fish tissue. 
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SFF usually affect tissue uptake models.  The SFF represents the percent diet of the predator 

(trophic Level 4) fish species from a particular wetland and would be apportioned based on the 

estimated foraging area of the predatory fish species.  Given sufficient data, the SFF is calculated 

by dividing the total surface area (exposure area) of a wetland by the total surface area of 

Bayou Grande (960 acres). Uncertainties are inherent in Site 41 data due to four separate 

sampling phases, sampling over many years, and a relatively limited number of samples.  

Therefore, no SFF adjustment is used in the human health calculations.  For fish that would forage 

in other areas, exposure would be overestimated (e.g., red drum). 

 

The USEPA Exposure Factors Handbook (1997b) states that only 33% of the total fish consumed by 

recreational fishermen is caught locally and that the remaining 66% is purchased commercially.  In 

addition, USEPA (1997b) reports that between 25% to 50% of whole fish is edible.  Some of these 

issues are addressed in EPA’s recommended fish tissue ingestion rates.  Fish tissue ingestion rates 

are not modified based on edible fractions.  The unmodified 95th percentile ingestion rate for 

recreational fishermen of 26 g/day is used.  This could over estimate exposure for fishermen that 

do not collect 100% of their fish from Site 41 wetlands and do not eat 100% of the fish.  However, 

the assumption is appropriate, considering the uncertainties in distribution and trophic level 

modeling necessary to address this exposure pathway. 

 

The USEPA Exposure Factors Handbook (1997b) indicates the recommended default fish ingestion 

rate for subsistence fishers is 170 g/day for the 95th percentile for Native American subsistence 

fishermen living along the Columbia River.  It should be emphasized that the rates above refer only 

to Native American subsistence fishing populations, not the Native American population in general.  

Several studies show intake rates of recreationally caught fish among Native Americans with state 

fishing licenses are higher than intake rates among other anglers but far lower than the above rates 

for Native American subsistence populations.   

 

As with recreational fishermen, uncertainty and variability exist in trophic transfer models, 

fish tissue models, and data sets for most wetlands that are relatively small.  Consequently, it is 

assumed that all fish consumed by subsistence fishermen would be caught locally.  

 

Uncertainties and sources of variability have been identified in the biased sampling approach, 

limited sampling distribution, surface water, sediment, tissue portions analyzed, and 

exposure models used herein.  Conservative assumptions are used to address uncertainties. 

Risk managers should consider these uncertainties in risks estimated based on fish tissue ingestion.   



Table 9-1
Toxic Equivalents for Carcinogenic PAHs 

PAH TEF

Benzo(a)pyrene 1
Benzo(a)anthracene 0.1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1



Table 9-2 
Summary Justification for Eliminating Human Exposure Pathways Site 41  
NAS Pensacola 

    

Potentially Exposed 
Population 

Medium and  
Exposure Pathway 

Pathway Selected for 
Evaluation 

Reason for Selection  
or Exclusion 

Current & Future Site 
Trespassers (Adolescents) 

Air/Inhalation of gaseous contaminants 
emanating from soil. 

No. Site 41 contains no soil.  Accordingly, this 
pathway was considered insignificant. 

 Air/Inhalation of chemicals entrained in 
fugitive dust. 

No. Site 41 contains no soil.  Accordingly, this 
pathway was considered insignificant. 

 Groundwater/Ingestion of contaminants 
during potable or general use  

No. Direct exposure to groundwater was 
considered an incomplete pathway for Site 41 
wetlands. 

 Groundwater/Inhalation of volatilized 
groundwater contaminants. 

No. Direct exposure to groundwater was 
considered an incomplete pathway for Site 41 
wetlands. 

 Surface Water/Incidental Ingestion of 
contaminants during recreational or 

maintenance events. 

Yes. Swimming is allowed near some wetland 
areas.  The natural salinity of surface water 
precludes ingestion as a drinking water source, 
but incidental ingestion while swimming or 
wading could occur.  

 Surface Water/Inhalation of volatilized 
contaminants. 

No. Exposure via this pathway is possible during 
swimming or wading activities.  However, this 
pathway was considered insignificant. 

 Surface Water/Dermal Contact. Yes. Exposure via this pathway is possible during 
swimming or wading activities.   

 Soil/Incidental Ingestion. No. Site 41 contains no soil.  Accordingly, this 
pathway was considered insignificant. 

 Soil/Dermal Contact. No. Site 41 contains no soil.  Accordingly, this 
pathway was considered insignificant. 

 Sediment/Incidental Ingestion. Yes. According to RAGS Part A (USEPA, 1989), 
ingestion of sediments is not a relevant 
pathway for commercial/industrial land use.  
This pathway was therefore only considered 
relevant at Site 41 wetland sample locations 
where water is likely to at least occasionally 
recede or dry up. 

 Sediment/Dermal Contact. 
 

Yes. According to RAGS Part E (USEPA, 2001b), 
sediments which are consistently covered with 
water for considerable amounts of time are 
likely to wash off before an individual reaches 
the shore.  This pathway was therefore only 
considered relevant at Site 41 wetland sample 
locations where water is likely to at least 
occasionally recede or dry up. 

Recreational and 
Subsistence Fishermen 

Fish/Ingestion of tissue impacted by 
contaminated media.  

Yes. 
 

Fishing and crabbing do occur in some Site 41 
wetlands.  However, little data fishing 
occurrence was available. Despite the 
uncertainties associated with this pathway, the 
HHRA assessed risk to recreational and 
hypothetical subsistence fisherman at wetlands 
where game fish habitats might be found. 

 Fruits and Vegetables/Ingestion of plant 
tissues grown in media. 

No. No agriculture occurs at NAS Pensacola.  
Aquaculture is not a proposed land use and 
would not be expected to occur at the base 

 



Table 9-3  
Site 41 Summary Conceptual Site Model

Always Game Fish Type of Game
Wetland Maintenance Tresspasser Notes Inundated? SW Sed SW Sed Notes Habitat Fish Present Trespasser Fishing? Rationale

OU 1 Wetlands
1# ! $e&' (e)e*&'+ ! ! ! !
1, $e&' (e)e*&'+ ! ! ! !
- &./. 123$ 425e' R2&.7 (89ve'* ! ! ! !

;< ! ! =29> (28'?e @2$. ! ! ! ! ,&??7 ,'e&) A2 #((e?? 'e?*'B(*e. C+ DER &$. FGR
1H ! ! 2$ =29> (28'?e ! ! ! !
1I ! ! #92$= *'&B9 $e&' (&)@='28$./@B($B( &'e& ! ! ! ! D899e*7 4'28* A2 #92$= *'&B9 $e&' (&)@='28$./@B($B( &'e&
1K ! ! #92$= *'&B9 $e&' (&)@='28$./@B($B( &'e& ! ! ! ! D899e*7 4'28* A2 #92$= *'&B9 $e&' (&)@='28$./@B($B( &'e&
18# ! ! #92$= *'&B9 $e&' (&)@='28$./@B($B( &'e& ! ! ! !
18, ! ! #92$= *'&B9 $e&' (&)@='28$./@B($B( &'e& ! ! ! !

OU 2 Wetlands
H# ! ! &./ '2&. ! ! !
H, ! ! &./ '2&. ! ! !
I ! ! &./ '2&.7 A#44M (2)@9eN ! ! !
I; ! ! &./ '2&.7 +&(3* C&?B$ ! ! ! ! D899e*7 4'28*7 Re.>B?3 Oe? PB?3B$= >'2) @Be'? &* O&(3* ,&?B$

OU 10 Wetlands
10 ! &./ '2&. ! !
12 ! $e&' SE4T7 &((e?? 'e?*'B(*e. *2 &8*32'BUe. @e'?2$$e9 ! !
1- ! $e&' SE4T7 &((e?? 'e?*'B(*e. *2 &8*32'BUe. @e'?2$$e9 ! !

Chevalier Field Wetlands
I-# ! ! $e&' A#44M ! ! ! !
I-, ! ! $e&' A#44M7 @B($B( @&vB99B2$? ! ! ! !

UST 18 Wetlands
H2 ! $e&' &B'>Be9.7 &((e?? 'e?*'B(*e. *2 &8*32'BUe. @e'?2$$e9 ! ! ! ,&??7 ,'e&) A2 #((e?? 'e?*'B(*e. *2 &8*32'BUe. @e'?2$$e9
E1 ! $e&' &B'>Be9.7 &((e?? 'e?*'B(*e. *2 &8*32'BUe. @e'?2$$e9 ! !
K2 ! $e&' &B'>Be9.7 &((e?? 'e?*'B(*e. *2 &8*32'BUe. @e'?2$$e9 ! ! ! ,&??7 ,'e&) A2 #((e?? 'e?*'B(*e. *2 &8*32'BUe. @e'?2$$e9

Miscellaneous Wetlands
1V# ! $e&' &B'>Be9.7 &((e?? 'e?*'B(*e. *2 &8*32'BUe. @e'?2$$e9 ! ! ! ,&??7 ,'e&) A2 #((e?? 'e?*'B(*e. *2 &8*32'BUe. @e'?2$$e9
1V, ! $e&' &B'>Be9.7 &((e?? 'e?*'B(*e. *2 &8*32'BUe. @e'?2$$e9 ! ! ,&??7 ,'e&) A2 #((e?? 'e?*'B(*e. *2 &8*32'BUe. @e'?2$$e9
;8 ! $e&' &B'>Be9.7 &((e?? 'e?*'B(*e. *2 &8*32'BUe. @e'?2$$e9 ! !
;V ! $e&' &B'>Be9.7 &((e?? 'e?*'B(*e. *2 &8*32'BUe. @e'?2$$e9 ! !
HI ! ! ! !
HK ! ! ! ! ! !
H8 ! ! ! ! ! !
E2 ! $e&' &B'>Be9.7 &((e?? 'e?*'B(*e. *2 &8*32'BUe. @e'?2$$e9 ! ! ,&??7 ,'e&) A2 #((e?? 'e?*'B(*e. *2 &8*32'BUe. @e'?2$$e9

Notes:
W$&8*32'BUe. C2&* *'&>>B( B? @'23BCB*e. 5B*3B$ H00 >ee* 2> A#G Te$?&(29& ?32'e9B$e 8$.e' F2)e9&$. Ge(8'B*+ 'e?*'B(*B2$?.  

! B$.B(&*e? &@@9B(&C9e

Access Maintenance Worker Child Trespasser



 

Table 9-4 
Wetland Specific Conceptual Site Model 

         
   Pathway 

Wetland Scenario Medium In
g

es
ti

o
n

 

D
er

m
al

 

Fi
sh

 
T

is
su

e 
 

1A        
 Maintenance Sediment ! !  
  Surface water ! !  
 Trespasser Sediment ! !  
  Surface water ! !  

 
Fisherman 

Fish Tissue Upta8e from Sediment    
1B      
 Maintenance Sediment ! !  
  Surface water ! !  
 Trespasser Sediment ! !  
  Surface water ! !  

 Fisherman Fish Tissue Upta8e from Sediment    

3        
 Maintenance Sediment ! !  
  Surface water ! !  
 Trespasser Sediment ! !  
  Surface water ! !  
 Fisherman Fish Tissue Upta8e from Sediment    

15        
 Maintenance Sediment ! !  
  Surface water ! !  
 Trespasser Sediment ! !  
  Surface water ! !  

 Fisherman Fish Tissue Upta8e from Sediment   ! 
16        
 Maintenance Sediment    
  Surface water ! !  
 Trespasser Sediment    
  Surface water ! !  

 Fisherman Fish Tissue Upta8e from Sediment   ! 
17        
 Maintenance Sediment ! !  
  Surface water ! !  

 Trespasser Sediment ! !  
  Surface water ! !  

 Fisherman Fish Tissue Upta8e from Sediment   ! 
18A        

 Maintenance Sediment ! !  
  Surface water ! !  
 Trespasser Sediment ! !  
  Surface water ! !  

 Fisherman Fish Tissue Upta8e from Sediment    



Table 9-4 
Wetland Specific Conceptual Site Model 

         
   Pathway 

Wetland Scenario Medium In
g

es
ti

o
n

 

D
er

m
al

 

Fi
sh

 
T

is
su

e 
 

18B        
 Maintenance Sediment ! !  
  Surface water ! !  
 Trespasser Sediment ! !  
  Surface water ! !  

 Fisherman Fish Tissue Upta8e from Sediment    
4D        
 Maintenance Sediment ! !  
  Surface water ! !  

 Trespasser Sediment ! !  
  Surface water ! !  

 Fisherman Fish Tissue Upta8e from Sediment   ! 

5A/B        
 Maintenance Sediment ! !  
  Surface water ! !  
 Trespasser Sediment ! !  
  Surface water ! !  
 Fisherman Fish Tissue Upta8e from Sediment    

6        
 Maintenance Sediment    
  Surface water ! !  
 Trespasser Sediment    
  Surface water ! !  

 Fisherman Fish Tissue Upta8e from Sediment    
64        
 Maintenance Sediment    
  Surface water ! !  
 Trespasser Sediment    
  Surface water ! !  

 Fisherman Fish Tissue Upta8e from Sediment   ! 

10        

 Maintenance Sediment ! !  

  Surface water ! !  

 Trespasser Sediment    

  Surface water    

 Fisherman Fish Tissue Upta8e from Sediment    

12        

 Maintenance Sediment ! !  

  Surface water ! !  



 

Table 9-4 
Wetland Specific Conceptual Site Model 

         
   Pathway 

Wetland Scenario Medium In
g

es
ti

o
n

 

D
er

m
al

 

Fi
sh

 
T

is
su

e 
 

12 (cont.) Trespasser Sediment    

  Surface water    

 Fisherman Fish Tissue Upta8e from Sediment    

13        

 Maintenance Sediment !   

  Surface water !   

 Trespasser Sediment    

  Surface water    

 Fisherman Fish Tissue Upta8e from Sediment    

63A        

 Maintenance Sediment ! !  

  Surface water ! !  

 Trespasser Sediment ! !  

  Surface water ! !  

 Fisherman Fish Tissue Upta8e from Sediment    

63B        

 Maintenance Sediment ! !  

  Surface water ! !  

 Trespasser Sediment ! !  

  Surface water ! !  
 Fisherman Fish Tissue Upta8e from Sediment    

52        

 Maintenance Sediment ! !  
  Surface water ! !  

 Trespasser Sediment    
  Surface water    

 Fisherman Fish Tissue Upta8e from Sediment    

W1        

 Maintenance Sediment ! !  

  Surface water ! !  

 Trespasser Sediment    

  Surface water    

 Fisherman Fish Tissue Upta8e from Sediment    



Table 9-4 
Wetland Specific Conceptual Site Model 

         
   Pathway 

Wetland Scenario Medium In
g

es
ti

o
n

 

D
er

m
al

 

Fi
sh

 
T

is
su

e 
 

72        

 Maintenance Sediment    

  Surface water ! !  

 Trespasser Sediment    

  Surface water    

 Fisherman Fish Tissue Upta8e from Sediment    

19A        

 Maintenance Sediment ! !  

  Surface water ! !  

 Trespasser Sediment    

  Surface water    

 Fisherman Fish Tissue Upta8e from Sediment    

19B        

 Maintenance Sediment    

  Surface water ! !  

 Trespasser Sediment    

  Surface water    

 Fisherman Fish Tissue Upta8e from Sediment    

48        

 Maintenance Sediment ! !  

  Surface water ! !  

 Trespasser Sediment    

  Surface water    

 Fisherman Fish Tissue Upta8e from Sediment    

49        

 Maintenance Sediment ! !  

  Surface water ! !  

 Trespasser Sediment    

  Surface water    

 Fisherman Fish Tissue Upta8e from Sediment    

56        

 Maintenance Sediment    

  Surface water ! !  



 

Table 9-4 
Wetland Specific Conceptual Site Model 

         
   Pathway 

Wetland Scenario Medium In
g

es
ti

o
n

 

D
er

m
al

 

Fi
sh

 
T

is
su

e 
 

56 (cont.) Trespasser Sediment    

  Surface water ! !  

 Fisherman Fish Tissue Upta8e from Sediment   ! 

57        

 Maintenance Sediment ! !  

  Surface water ! !  

 Trespasser Sediment !   

  Surface water !   

 Fisherman Fish Tissue Upta8e from Sediment    

58        

 Maintenance Sediment ! !  

  Surface water ! !  

 Trespasser Sediment ! !  

  Surface water ! !  

 Fisherman Fish Tissue Upta8e from Sediment    

W2        

 Maintenance Sediment    
  Surface water ! !  

 Trespasser Sediment    

  Surface water    

 Fisherman Fish Tissue Upta8e from Sediment     
 



Table 9-4 
Human Health Risk Conceptual Site Models 

Site 41 Wetlands 
Model 1: Sediment/Surface Water  

Exposure and  Pathways 
Model 2:  Surface Water  Exposure and ; 

Gamefish Tissue  Pathways 
Model 3: Surface Water  Exposure 

and  Pathways 

Wetland 
Access 

Restrictions Sample Locations 
Human 

Receptors Sample Locations 
Human 

Receptors 
Sample 

Locations 
Human 

Receptors 
OU 1 Wetlands 

Wetland 1A a, b 

001M000101 
001W000101 
041M010101 
041M010201 

M W 
M W 
M W 
M W 

N/A N/A N/A N/A 

Wetland 1B a, b 
041M010301 
041W010301 
041M010401 

M W 
M W 
M W 

N/A N/A N/A N/A 

Wetland 3 a, trespassing 
possible 

001M000301 
001W000301 
001M000302 
001W000302 
001M000303 
001W000303 
041M030101 
041W030101 
041W030101O 
041M030201 
041M030201O 
041W030102 
041M030301 
041W030103 
041M030401 
041M030501 
041M030601 
041M030701 
041M030701O 

MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 

N/A N/A N/A N/A 

Wetland 4D c, trespassing 
possible 041M04D501 MW/CT 

041M04D101 041W04D101 
041M04D201 
041M04D301 
041M04D401 
041W04D401 

F 
MW/CT/F 

F 
F 
F 

MW/CT/F 

N/A N/A 

Wetland 15 N/A 

041M150101 
041W150101 
041M150201 
041W150201 
041M150301 
041M150401 

041W150102OO 

MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 

N/A N/A N/A N/A 



 
Table 9-4 

Human Health Risk Conceptual Site Models 
Site 41 Wetlands 

Model 1: Sediment/Surface Water  
Exposure and  Pathways 

Model 2:  Surface Water  Exposure and ; 
Gamefish Tissue  Pathways 

Model 3: Surface Water  Exposure 
and  Pathways 

Wetland 
Access 

Restrictions Sample Locations 
Human 

Receptors Sample Locations 
Human 

Receptors 
Sample 

Locations 
Human 

Receptors 

Wetland 16 N/A N/A N/A 
001M001601 001W001601 
041M160101 041W160101 
041M160201 041W160201 

041M160301 
041M160301 
041M160301O 

F 
MW/CT/F 

F 
MW/CT/F 

F 
MW/CT/F 

F 
F 
F 

N/A N/A 

Wetland 17 N/A N/A N/A 
041M170101 041W170101 

041M170102 
041M170103 

041W170102OO 

F 
MW/CT/F 

F 
F 

MW/CT/F 

N/A N/A 

Wetland 18A N/A 

001M001801 
001W001801 
041M18A101 
041M18A201 
041W18A201 
041M18A301 

MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 

N/A N/A N/A N/A 

Wetland 18B N/A 
041M18B101 
041W18B101 
041M18B101O 

MW/CT 
MW/CT 
MW/CT 

N/A N/A N/A N/A 

OU 2 Wetlands 

Wetland 5A N/A 

041M5A0101 
041W5A0101 
041M5A0201 
041W5A0201 
041M5A0301 
041M5A0401 
041W5A0401 
041M5A0701 
041W5A0701 
041M5A0401O 
041W5A0401O 

MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 

N/A N/A 

041M5A0501 
041W5A0501 
041M5A0601 
041W5A0601 
041M5A0501O 
041W5A0501O 
041M5A0601O 
041W5A0601O 

 

N/A 
MW/CT 

N/A 
MW/CT 

N/A 
MW/CT 

N/A 
MW/CT 



Table 9-4 
Human Health Risk Conceptual Site Models 

Site 41 Wetlands 
Model 1: Sediment/Surface Water  

Exposure and  Pathways 
Model 2:  Surface Water  Exposure and ; 

Gamefish Tissue  Pathways 
Model 3: Surface Water  Exposure 

and  Pathways 

Wetland 
Access 

Restrictions Sample Locations 
Human 

Receptors Sample Locations 
Human 

Receptors 
Sample 

Locations 
Human 

Receptors 

Wetland 5B N/A N/A N/A N/A N/A 

041M5B0101 
041M5B0201 
041W5B0201 

041M5B0202OO 
041M5B0301OO 
041M5B0401OO 
041M5B0501OO 
041M5B0601OO 

N/A 
N/A 

MW/CT 
N/A 
N/A 
N/A 
N/A 
N/A 

Wetland 6 N/A N/A N/A N/A N/A 

010M000101 
041M060101 
041M060201 
041M060301 
041W060301 
041M060401 
041M060501 
041M060601 
041M060701 
041W060701 
041M060801 
041M060901 
041M061001 
041W061001 
041M061101 

041W061002OO 

N/A 
N/A 
N/A 
N/A 

MW/CT 
N/A 
N/A 
N/A 
N/A 

MW/CT 
N/A 
N/A 
N/A 

MW/CT 
N/A 

MW/CT 

Wetland 64 N/A N/A N/A 

041M640101 
041M640201 
041M640301 
041M640401 
041M640501 
041M640601 
041M640701 
041M640801 
041M640901 
041M641001 
041M641101 
041M641201 
041M641301 
041M641401 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

N/A N/A 



 
Table 9-4 

Human Health Risk Conceptual Site Models 
Site 41 Wetlands 

Model 1: Sediment/Surface Water  
Exposure and  Pathways 

Model 2:  Surface Water  Exposure and ; 
Gamefish Tissue  Pathways 

Model 3: Surface Water  Exposure 
and  Pathways 

Wetland 
Access 

Restrictions Sample Locations 
Human 

Receptors Sample Locations 
Human 

Receptors 
Sample 

Locations 
Human 

Receptors 

Wetland 64 
(cont.)  

041M641501 
041M641601 
041M641701 
041M641801 
041M641901 
041M642001 
041M642101 
041M642201 
041M642301 
041M642401 

041W640101O 
041M640401O 
041M640501O 
041W640501O 
041M640601O 

041M640202OOO 
041M640302OOO 
041M640502OOO 
041M640602OOO 
041M640702OOO 
041M641102OOO 
041M642402OOO 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

MW/CT/F 
F 
F 

MW/CT/F 
F 
F 
F 
F 
F 
F 
F 
F 

OU 10 Wetlands 

Wetland 10 b N/A N/A N/A N/A 

041M10A101 
041M10A201 
041M10A301 
033M001001 
033W001002 
033M002001 
033W002002 
033M003001 
033W003002 
033M004001 
033W004002 

033W000102OO 

N/A 
N/A 
N/A 
N/A 
MW 
N/A 
MW 
N/A 
MW 
N/A 
MW 
MW 

Wetland 12 
b 041M120201 MW N/A N/A 041M120101 

041W120101 
N/A 
MW 

Wetland 13 
b 041M130101 

041W130101 
MW 
MW N/A N/A N/A N/A 



Table 9-4 
Human Health Risk Conceptual Site Models 

Site 41 Wetlands 
Model 1: Sediment/Surface Water  

Exposure and  Pathways 
Model 2:  Surface Water  Exposure and ; 

Gamefish Tissue  Pathways 
Model 3: Surface Water  Exposure 

and  Pathways 

Wetland 
Access 

Restrictions Sample Locations 
Human 

Receptors Sample Locations 
Human 

Receptors 
Sample 

Locations 
Human 

Receptors 

Chevalier Field Wetlands 

Wetland 63A N/A 

041M63A301 
041M63A401 
041M63A501 

MW/CT 
MW/CT 
MW/CT 

N/A N/A 

041M63A101 
041M63A201 
041W63A201 

041W63A202OO 

N/A  
N/A  

MW/CT 
MW/CT 

Wetland 63B N/A 041M63B101 MW/CT N/A N/A 

041M63B201 
041W63B201 
041M63B301 
041M63B401 
041W63B401 

N/A 
MW/CT 

N/A  
N/A 

MW/CT 

UST 18 Wetlands 

Wetland 52 b 

041M52A101 
041W52A101 
041M52D101 
041M52E101 
041M52E201 
041M52E301 
041W52E301 

MW 
MW 
MW 
MW 
MW 
MW 
MW 

041M52A101 041W52A101 
041M52D101 
041M52E101 
041M52E201 

F 
MW/F 

F 
F 
F 

N/A N/A 

Wetland W1 b 

003M000101 
003M000201 
003M000401 
003M000501 
003M000601 
003M000701 
003M000801 
003M000901 
003M001001 
003M001101 
003M001201 
003M001301 
041WW10101 
041WW10201 
041WW10301 

MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 
MW 

N/A N/A N/A N/A 

Wetland 72 b N/A N/A 

041M720101 041W720101 
041M720201 

041W720102OO 

MW 
MW 
MW 
MW 

N/A N/A 



 
Table 9-4 

Human Health Risk Conceptual Site Models 
Site 41 Wetlands 

Model 1: Sediment/Surface Water  
Exposure and  Pathways 

Model 2:  Surface Water  Exposure and ; 
Gamefish Tissue  Pathways 

Model 3: Surface Water  Exposure 
and  Pathways 

Wetland 
Access 

Restrictions Sample Locations 
Human 

Receptors Sample Locations 
Human 

Receptors 
Sample 

Locations 
Human 

Receptors 

Miscellaneous Site Wetlands 

Wetland 19 b 

041M19A101 
041W190101 

041M19A101OO 
041W19A102OO 

MW 
MW 
MW 
MW 

041M19A201 F N/A N/A 

Wetland 19B 
b N/A N/A 

041M19B101 
041W190301 

F 
F 

N/A N/A 

Wetland 48 
b 

041M480101 
041W480101 

MW 
MW 

N/A N/A N/A N/A 

Wetland 49 b 

041M490101 
041W490101 
041M490201 
041M490301 
041W490301 

MW 
MW 
MW 
MW 
MW 

N/A N/A N/A N/A 

Wetland 56 
N/A N/A N/A 041M56A101 

041W56A101 
F 

MW/CT/F 
N/A N/A 

Wetland 57 
N/A 

041M570101 
041W570101 

MW/CT 
MW/CT 

N/A N/A N/A N/A 

Wetland 58 
N/A 

041M580101 
041W580101 

MW/CT 
MW/CT 

N/A N/A N/A N/A 

Wetland 75 
N/A 

041M750101 
041W750101 

MW/CT 
MW/CT 

N/A N/A N/A N/A 

Wetland W2 b N/A N/A 

041MW20101 
041MW20201 
041WW20201 
041MW20301 

F 
F 

MW/F 
F 

N/A N/A 

Reference Wetlands 

Wetland 25 b 

041M250101 
041W250101 
041M250201 
041M250301 
041W250301 

MW 
MW 
MW 
MW 
MW 

N/A N/A N/A N/A 

Wetland 27 b 
041M270101 
041M270201 
041W270201 

MW 
MW 
MW 

N/A N/A N/A N/A 



Table 9-4 
Human Health Risk Conceptual Site Models 

Site 41 Wetlands 
Model 1: Sediment/Surface Water  

Exposure and  Pathways 
Model 2:  Surface Water  Exposure and ; 

Gamefish Tissue  Pathways 
Model 3: Surface Water  Exposure 

and  Pathways 

Wetland 
Access 

Restrictions Sample Locations 
Human 

Receptors Sample Locations 
Human 

Receptors 
Sample 

Locations 
Human 

Receptors 

Wetland 32 b 

041M320101 
041W320101 
041M320201 
041M320301 
041W320301 

MW/CT 
MW/CT 
MW/CT 
MW/CT 
MW/CT 

N/A N/A N/A N/A 

Wetland 33 b N/A N/A 

041M330101 
041W330101 
041M330201 
041M330301 
041W330301 
041M330101O 
041W330101O 
041M330201O 
041W330201O 

F 
MW/CT/F 

F 
F 

MW/CT/F 
F 

MW/CT/F 
F 

MW/CT/F 

N/A N/A 

 
Notes: 
a R Access restricted bS OU-1 LUCIP. 
b R Access restricted bS homeland securitS restrictions. 
c R Yolf course restrictions do not allow recreational use for fishing or swimming. 
O R Phase IIB/III sample. 
OO R 2004 sample. 
OOO R 2001 sample. 
MW R Maintenance wor8er receptor. 
CT R Child trespasser receptor. 
F R Zecreational/subsistence fishermen receptors. 



Table 9-5
OU 1 and OU2 Wetlands Phase III 
Biota Sediment Accumulation Factor (BSAF)

Contaminant
Tissue Concentrations 

mg/kg
Sediment Concentrations 

mg/kg BSAF

OU1 Wetlands (Phase III)

Mercury
Max ND 0.1 NA

Average ND 0.06 NA
Aldrin

Max ND ND ND
Average 8.5 2.5125 3.383084577

Total BHC
Max ND ND ND

Average 34 9.575 3.550913838
Total Chlordane

Max 9.9 2.54 3.897637795
Average 9.9 4.76 2.079831933

Total DDT
Max 132.85 152.1 0.873438527

Average 132.85 68.7 1.933770015
Total Endrin DD

Max ND 18.8 NA
Average 49.5 12.34 4.011345219

Total PCB
Max 1247 ND NA

Average 1247 388 3.213917526
Chromium

Max 0.45 24.6 0.018292683
Average 0.45 14.825 0.030354132

Copper
Max 2.3 16 0.14375

Average 2.3 5.675 0.405286344
Iron

Max 40.2 246000 0.000163415
Average 40.2 87725 0.00045825

Zinc
Max 33.9 234 0.144871795

Average 33.9 88.5 0.383050847
BEHP

Max 92 500 0.184
Average 92 517.5 0.177777778

OU 2 Wetlands Phase III

Mercury*
Max 0.096 0.26 0.369230769

Average 0.0364 0.175 0.208
Aldrin

Max 0.00038 ND NA
Average 0.00104 0.005276 0.19711903

Total BHC
Max 0.00571 0.02169 0.263254956

Average 0.00435 0.02739 0.158817087
Total Chlordane

Max 0.0031 0.0124 0.25
Average 0.001815 0.0143 0.126923077

Total DDT
Max 0.0259 0.196 0.132142857

Average 0.0216 0.1168583 0.184839245
Total Endrin

Max ND 0.0065 NA
Average 0.007425 0.032 0.23203125

Total PCB
Max 0.4595 1.22 0.376639344

Average 0.36525 1.18867 0.307276199
Arsenic

Max 0.44 7.8 0.056410256
Average 0.415 3.779 0.109817412

Barium*
Max 20 17.2 1.162790698

Average 8.125 14.32 0.567388268



Table 9-5
OU 1 and OU2 Wetlands Phase III 
Biota Sediment Accumulation Factor (BSAF)

Contaminant
Tissue Concentrations 

mg/kg
Sediment Concentrations 

mg/kg BSAF

BEHP
Max ND 3.9 NA

Average 0.165 1.772 0.093115124
Cadmium

Max 0.23 20.2 0.011386139
Average 0.067 10.62 0.006308851

Chromium
Max 1.1 868 0.001267281

Average 0.895 365.4 0.002449371
Copper

Max 2 146 0.01369863
Average 1.6 86.35 0.018529241

Dieldrin
Max 0.00066 0.02 0.033

Average 0.00053 0.01626 0.032595326
Endosulfan I

Max 0.0012 0.0052 0.230769231
Average 0.000695 0.00608 0.114309211

Total Heptachlor
Max 0.0021 ND NA

Average 0.0019 0.01369 0.138787436
Iron

Max 51.8 13600 0.003808824
Average 43.35 7276 0.005957944

Lead
Max 2.5 346 0.007225434

Average 2.2 233.8 0.009409752
Manganese

Max 4.9 65.8 0.074468085
Average 4.45 34.13 0.130383827

Selenium
Max ND 1.6 NA

Average 0.43 0.878 0.489749431
Vanadium

Max 0.28 18.4 0.015217391
Average 0.265 10.2 0.025980392

Zinc
Max 33.2 468 0.070940171

Average 31.65 279.7 0.113156954

Notes:
BSAF = Tissue Concentration/Sediment Concentration
ND = Not Detected
* = Tissue concentrations for mercury derive from 2001 sample data.
Tissue Data collected in 1997 and 2001 from Wetland 64
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Table 9-6
Exposure Parameters Used for the Site 41 Wetland Risk Calculations

Sediment Receptor Surface Water Receptor Fish Ingestion Receptor

Exposure Parameter Pathway Child Trespasser
Maintenance 

Worker
Child 

Trespasser
Maintenance 

Worker
Recreational 
Fisherman

Subsistence 
Fisherman

Event Frequency 
(EV)(events/day) Dermal 1 1 1 1

Exposure Frequency (EF) 
(days/year) Dermal/Ingestion 52 52 52 52 52 52

Exposure Duration (ED)(years) Dermal/Ingestion 10 25 10 25

Body Weight (kg)a Dermal/Ingestion 45 70 45 70
Averaging Time (AT)-
noncancer risk (days)b Dermal/Ingestion 3,635 9,125 3,635 9,125
Averaging Time (AT)-cancer 
risk (days)c Dermal/Ingestion 25,550 25,550 25,550 25,550
Event Duration (tevent) 
(hrs/event) Dermal N/A N/A 2.6 2.6 N/A N/A

Lag time per event (9event) 

(hrs/event)d Dermal N/A N/A RAGS Part E RAGS Part E N/A N/A

Dermal permeability coefficient 
of compound in water (Kp) 
(cm/hr)e Dermal N/A N/A RAGS Part E RAGS Part E N/A N/A

Skin surface area available for 
contact (SA) (cm2)f Dermal 5,000 10,400 5,000 10,400 N/A N/A

Incidental ingestion rate for 
sediment (IRsd) (mg/day)g Ingestion 100 100 N/A N/A N/A N/A

Incidental ingestion rate for 
surface water (L/day)h Ingestion N/A N/A 0.01 0.01 N/A N/A
Fish tissue ingestion rate for 
sediment (IRt) (g/day)i Ingestion N/A N/A N/A N/A 26 170

Notes:
a      =      USEPA (1989) Risk Assessment Guidance for Superfund Vol. I, Human Health Evaluation Manual (Part A). 
b      =      Calculated as the product of ED (years) x 365 days/year.
c      =      Calculated as the product of 70 years (assumed lifetime) x 365 days per year.
d      =      From Exhibit B-3, RAGs Part E (USEPA, 2001b).
e      =      From Exhibit B-3 (organics) or B-4 (inorganics), RAGS Part E (USEPA, 2001b).
f       =     SA contact with sedi
g      =     IRsd of 100 mg/day f
h      =     IRsw of 0.01 L/day b
I       =     IRt  from Exposure F  
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10.0 OPERABLE UNIT 1 — WETLANDS 

Operable Unit 1 is the former sanitary landfill (IR Site 1).  As shown on Figure 10-1 (figures are 

located at the end of each section), the landfill is an approximately 85-acre area situated 

approximately a half-mile east of Forrest Sherman Field (EnSafe, 1998a).  It is bound to the north 

by Bayou Grande, and to the east by the A. C. Read Golf Course.  The new cemetery extension for 

the Barrancas National Cemetery lies to the south.  The base Brush Disposal Area (Site 16) is to the 

west. 

 

OU 1 Site History 

During the early 1950s and continuing until 1976, a variety of domestic and industrial wastes 

generated from NAS Pensacola and other outlying Navy facilities were disposed at the Site 1 

landfill.  A partial list of wastes and quantities disposed at the site included:   

 

• Ketone-soaked rags 

• PCB- and transformer-oil-soaked rags (6,500 cubic feet [ft3]) 

• Paint chips 

• Paint sludge from water wall paint booth (170,000 pounds) 

• Paint sludge (5,200 gallons) 

• Dry air-filter pads from paint booths 

• Compressed air cylinders (200) 

• Asbestos from building demolition 

• Wood soaked with plating solutions 

• Pesticide rinsate 

• Garbage (64,800 tons) 

• Containers of paints, pesticides, oils, strippers, plating chemicals, solvents, thinners, etc. 

• Mercury 

 

Previous investigation documents and drawings indicated disposal activities moved from 

one portion of the site to another during the time the landfill was active (NEESA, 1983).  

The southernmost portion of the site, used during the 1950s, is the landfill’s oldest known section.  

In the early 1960s, waste disposal operations were moved approximately 3,000 feet north, to the 

northernmost portion of the site.  Additionally, an area along the northwestern border of the site 

also was reportedly filled with construction rubble during the 1950s and 1960s.  During the late 

1960s and until the closure of the landfill, waste was disposed in its central portion.  During the 

earlier years of disposal at Site 1, wastes commonly were burned before burial; however, this 

practice ended in the late 1960s due to residents’ concern over air pollution in nearby areas.  
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The landfill officially closed October 1, 1976.  The current surface topography of Site 1 is shown on 

Figure 10-2. 

 

Chronology of Events and Previous Investigations at OU 1 

The following chronology of events and previous investigations at Site 1 provides a basis for 

understanding the history and focus of the remedial investigation/feasibility study. 

 

1974 Discovery of Landfill Leachate Discharge — In 1974, landfill leachate was discharging 

from an abandoned drainage field into a nearby golf course pond.  At that time, the drainage outlet 

was plugged, causing the water table to rise and leachate to seep from the surface.  As a result, an 

investigation was performed in 1974 and 1975 during which seven galvanized-steel 

monitoring wells were installed and sampled.  Groundwater sample analysis indicated the presence 

of phenol and several metals (Geraghty & Miller, 1984).  This investigation reportedly concluded 

shallow groundwater flowed north toward Bayou Grande, and groundwater was contaminated in 

the upper portion of the Sand-and-Gravel Aquifer near the landfill (NEESA, 1983). 

 

1983 Initial Assessment Study — An Initial Assessment Study was performed by NEESA 

(since renamed) under the Navy Assessment and Control of Installation Pollutants (NACIP) program 

(NEESA, 1983).  As the first phase of the NACIP program, the study’s purpose was to identify and 

assess sites posing a threat to human health or the environment due to contamination from 

hazardous materials operations.  This study included reviewing facility records and aerial 

photographs, interviewing facility personnel, and conducting field surveys.  During the survey, 

limited sampling of landfill leachate and sediment collected from site ponds was performed.  

Sample analysis detected concentrations of cadmium, chromium, mercury, nickel, and lead in 

sediments, and cadmium and mercury in the leachate (NEESA, 1983).  The survey concluded Site 1 

presented a threat to human health and the environment and therefore was recommended for 

further investigation to include a confirmation study, Phase II of the NACIP program. 

 

1984 Verification Study — Part I of the NACIP confirmation study, the verification study, was 

performed by Geraghty & Miller Inc. to confirm whether groundwater contaminants were present at 

sites recommended for study in the IAS (Geraghty & Miller, 1984).  During this study, 

eight shallow monitoring wells were installed and sampled.  Groundwater samples were analyzed 

for VOCs, SVOCs, pesticides, PCBs, metals, cyanide, and field parameters.  Analytical results 

indicated that shallow groundwater beneath the landfill had been affected by past disposal 

practices.  VOCs were detected in all groundwater samples collected.  The highest concentrations of 

organic compounds, most of which were VOCs, were detected in samples from the central portion 
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of the site.  Only trace concentrations of SVOCs were detected.  No PCBs or pesticides were present 

at concentrations above method detection limits.  All detected metals concentrations did not 

exceed drinking water standards.  Water levels measured in the study indicated shallow 

groundwater flows north, northwest, and northeast toward surface water bodies, where it 

discharges to the bayou, site ponds, and tidal inlets (Geraghty and Miller, 1984). 

 

1986 Characterization Study — Part II of the NACIP confirmation study, the 

characterization study, was performed by Geraghty & Miller to determine the nature and extent of 

contamination at verification study sites requiring additional analysis (Geraghty & Miller, 1986).  

During this investigation, five additional shallow monitoring wells (GM-38 through GM-42) and 

three deep wells (GM-43 through GM-45) were installed.  Groundwater samples were collected from 

all new wells and the eight verification study wells.  Groundwater samples from the new wells were 

analyzed for the USEPA’s list of organic priority pollutants, including VOCs, SVOCs, pesticides, 

and PCBs.  Samples collected from the previously installed wells were analyzed for VOCs only.  

No metals analysis was performed for either well group.  Samples collected from 12 of the 16 wells 

contained one or more VOCs.  Additionally, two samples collected from deep wells exhibited 

VOC contamination.  However, the presence of certain VOCs during the characterization study was 

not consistent with the results of the verification study (e.g., vinyl chloride only detected during 

characterization, methylene chloride detected only during verification).  SVOCs, pesticides, or PCBs 

were not detected during the characterization study.  Water level elevation data again confirmed 

the generally northward flow of shallow groundwater toward site surface water bodies.  However, 

deep-well water-levels indicated a slight gradient to the south (Geraghty & Miller, 1986). 

 

1991 Contamination Assessment/Remedial Activities Investigation — Phase I of a 

Contamination Assessment/Remedial Activities Investigation was performed by E&E Inc.  

(E&E, 1991a), to identify principal areas and primary COCs at Site 1 and to provide 

recommendations for subsequent phases of investigation.  Various preliminary surveys were 

conducted, and site surface water, sediment, surface soil, and groundwater were sampled for 

laboratory analysis.  TRPHs, SVOCs, and metals were detected in the Site 1 sediment samples, 

while chromium and zinc were detected in Site 1 surface water samples at levels generally below 

FDEP Class III Surface Water Quality Standards.  Groundwater samples had significant 

concentrations of metals, VOCs, SVOCs, and TRPHs.  Detections of metals and VOCs above 

drinking-water standards were limited to within or adjacent to the landfill boundary.  Surface soil 

samples did not exhibit widespread contamination, except for TRPH.  Complete discussions of the 

investigation are in the 1991 Interim Data Report (E&E, 1991b).   
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1992 ESD Field Investigation — A field investigation was performed by USEPA Region 4, 

Environmental Services Division (ESD), Environmental Compliance Branch (ECB), 

Hazardous Waste Section (HWS) to provide high-quality baseline data on sediments, surface water, 

and groundwater within the Site 1 vicinity.  Sediment and surface water samples were collected from 

several site wetlands and Bayou Grande.  Groundwater samples were collected from two existing 

monitoring wells (one shallow and one deep).  All samples were analyzed for the TAL/TCL.  

The analytical results indicate concentrations of the following contaminants are present in Site 1 

media: 

 

! Wetlands sediments — metals, pesticides, and SVOCs 

! Wetlands surface water — metals and SVOCs 

! Bayou sediments — metals, pesticides, and SVOCs 

! Bayou surface water — metals only 

! Groundwater — metals and VOCs (shallow well) 

 

Most of the detected contaminants are assumed to originate from the landfill.  However, ubiquitous, 

low concentrations of lead and pesticides detected at NAS Pensacola may be attributed to other 

sources (i.e., pesticides commonly used for insect control, low concentrations of lead likely occur 

naturally at NAS Pensacola).  In general, groundwater contamination was minimal in the shallow well 

and nonexistent in the deep well.   

 

Additionally, pesticides, organic compounds, and metals were detected more frequently and at 

higher concentrations in wetlands sediments than in bayou sediments, indicating wetland sediments 

are effectively binding these materials. 

 

1993-1996 Remedial Investigation — During the Site 1 RI, surface and subsurface soil, 

groundwater, sediment, and surface water samples were collected and analyzed.  A 

potentiometric map is presented in Figure 10-3, and sample locations are shown on Figure 10-4.  

The Final RI Report — Site 1 (E/A&H, 1996b) concluded subsurface soil inside the landfill boundary 

has been impacted by past activities there.  Appendix A contains summary tables of detected 

parameters at Site 1.  Buried waste in the landfill has been characterized as containing 

detectable concentrations of all analyzed parameter groups (metals, VOCs, SVOCs, pesticides, and 

PCBs).   

 

Shallow and intermediate depth groundwater flows in an overall northward direction during 

both low and high tide, with components of flow to the north-northwest, northwest, and 
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northeast toward Bayou Grande and other surface water features (Figure 10-3).  This flow pattern 

generally mimics site topography, which is characteristic of unconfined surficial aquifers with 

high transmissivities.  The nature and extent of landfill-impacted groundwater revealed relatively 

low concentrations of inorganic and organic constituents are present in the surficial zone 

(shallow and intermediate well depths) beneath the site (E/A&H, 1996b).  Groundwater analytical 

results from samples collected in 1993 (with Teflon bailers) compared with those collected in 1994 

(via quiescent sampling techniques) indicate 1993 metals analytical results were significantly 

affected (biased) due to sample turbidity.  Based on 1994 analytical results, the greatest impact 

from metals to shallow and intermediate groundwater quality appeared to be limited to the center 

of the site, along the landfill’s eastern, western, and northwestern boundaries (E/A&H, 1996b).  

Except for aluminum, iron, and manganese (indicated by reference data to naturally occur at 

elevated concentrations), inorganic concentrations exceeding groundwater criteria were generally 

limited to areas within and around the landfill perimeter (E/A&H, 1996b).  Summary tables of 

parameters detected at Site 1 are provided in Appendix A.   

 

Consistent with the distribution of elevated metals, the highest concentrations of organics were 

detected in the center of the site and along the eastern and western boundaries (E/A&H, 1996b).  

Relatively lower organic concentrations extended down-gradient from the landfill to areas along 

Bayou Grande’s coastline, adjacent wetlands, and east-northeast beneath the golf course.  

However, no elevated metals or organics (except for a single low-pesticide concentration) were 

detected in samples collected from the most down-gradient monitoring well across the golf course 

opposite the landfill.  This indicated the extent of organic-impacted groundwater migrating 

east-northeast from the landfill is limited to the area beneath the adjacent golf course.  As with 

metals, organic concentrations exceeding groundwater criteria were generally limited to areas 

within and around the landfill perimeter.  Groundwater quality within the main producing zone 

beneath the site does not appear to have been affected by site activities (E/A&H, 1996b). 

 

Based on the data collected during the Site 1 RI, the Final ROD issued on August 19, 1998 

(EnSafe, 1998a), outlined three RAOs for the OU 1 site: 

 

! Protection of groundwater from leachable compounds 

 

! Restoration of groundwater and prevention of further contamination of shallow/intermediate 

groundwater 

 

! Prevention of further contamination of surface water in Wetland 3 
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The remedial actions selected for the site included: 

 

! Institutional controls to restrict groundwater use and intrusive activities 

 

! Implementation of a groundwater monitoring program to ensure that natural processes are 

effectively reducing the concentrations of organic compounds to attain performance 

standards 

 

! A groundwater interceptor system to treat the iron-contaminated groundwater that is 

migrating from the landfill and discharging to Wetland 3 

 

The long-term monitoring plan was implemented by TetraTech NUS (TtNUS).  Groundwater was 

monitored for the following constituents: nickel, benzene, chlorobenzene, vinyl chloride, 

1,1,2,2-tetrachlorethane, xylenes, aluminum, cadmium, chromium, iron, and manganese.  

Based upon collected data, the Third Annual Groundwater Monitoring Report recommended 

continued monitoring for benzene, xylenes, vinyl chloride, aluminum, cadmium, iron, and 

manganese (TtNUS, 2003b).  The other constituents did not exceed MCLs any longer and were 

dropped from the monitoring plan.   

 

As stated in the Final ROD (EnSafe, 1998a), the interceptor trench was installed to prevent 

iron-contaminated groundwater from discharging to Wetland 3.  At that time, FDEP considered the 

point where groundwater discharged to surface water at Wetland 3 to be the point of compliance.  

The interceptor trench was installed by Bechtel and has operated since 1999.  

Intercepted groundwater has been discharged to the FOTW for treatment.  Despite the operation of 

that system, iron concentrations in Wetland 3 remain above reference concentrations.  As stated in 

the Optimization Study by TtNUS (2004b), the current recommendation is to discontinue the 

pumping operation to modify the monitoring program in the trench and Wetland 3 area.  

In addition, the study recommends that the point of compliance should be moved to either where 

Wetland 3 discharges to Wetland 4D or to where Wetland 4/4D discharges to Bayou Grande 

(TtNUS, 2004b).   

 

OU 1 Associated Wetlands 

The Site 41 wetlands associated with OU 1 include Wetlands 1A, 1B, 3, 4D, 15, 16, 17, 18A, 

and 18B.  As shown in Figure 10-1, Wetlands 1A and 1B lie south and southwest of Site 1, 

respectively.  Wetland 3 lies along the eastern boundary.  Wetland 4D lies northeast within the 

golf course, and receives surface water discharge from Wetland 3 via a culvert that runs beneath a 
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golf course fairway.  Wetland 4D then discharges surface water into Bayou Grande.  Wetland 15 

also lies northeast, along Bayou Grande.  Wetland 16 is directly north of the landfill, and is also 

along Bayou Grande.  Wetland 17 is northeast, also along Bayou Grande, where it intersects 

Redoubt Bayou.  Wetlands 18A and 18B lie west of Site 1, discharging into Redoubt Bayou.  

Of the OU 1 wetlands, Wetlands 1A, 1B, 3, and 18A are freshwater.  Wetlands 4D, 15, 16, 17, and 

18B are estuarine and are tidally influenced.   

 

This section presents the nature and extent of contamination, ecological risk assessment, fate and 

transport analysis, and human health risk assessment by wetland.  To assist in the data evaluation, 

Figure 10-5 presents OU 1 Total DDT for sediment, Figure 10-6 presents the Swartz TOC 

normalized PAHs, and Figure 10-7 presents the Mean ERM quotient categories.  Figure 10-8 

presents the chemistry and toxicity samples collected during Phases III and IV.  To assess effects 

to selected measurement endpoints, such as the green heron, a food-chain model for all the 

wetlands associated with OU 1 is presented in Section 10.8.   
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10E1E1 

10.1 Wetland 1 Screening Level Problem Formulation 

10.1.1 Site Description and Habitats Present at Wetland 1 
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Photograph 1 Wetland 1B — Facing South-Southeast 
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*2$"#$/e -I-.e) $#* 70#veI- 2N#0GG .0 U$I0N Y2$#*e P!"/N2e 10E1Q.  HFe *".7F "- N#*e2 .Fe $N-1"7e- 0G 
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.Fe 345 6e#-$70%$ 5.02) @$.e2 60%%N."0# 62eve#."0# 620/2$).  !02 .F"- 2e102.B .Fe Je.%$#* $#* 

*".7F -$)1%e- F$ve =ee# -e1$2$.e* $#* J"%% =e *"-7N--e* -e1$2$.e%I. 

@e.%$#* 14 "- .Fe Je.%$#* $- #0.e* =I 6$2-0#- $#* 62N".. P>5W64B 1OO1$QB JF"%e @e.%$#* 1U "- .Fe 

$*Z$7e#. -.02) J$.e2 *".7F.   

 

HFe +R -".e 10.e#."$%%I $GGe7."#/ @e.%$#*- 14 $#* 1U "- 5".e 1B JF"%e @e.%$#* 1U )$I $%-0 =e "#G%Ne#7e* 

=I -.02) J$.e2 *"-7F$2/e-.   

 

4- *e-72"=e* "# 5e7."0# 10B .Fe 5".e 1 %$#*G"%% J$- N-e* G20) .Fe )"*E1OM0- N#."% 1ODA $- .Fe 

12e*0)"#$#. *"-10-$% -".e G02 $%% -0%"* J$-.e- /e#e2$.e* 0# .Fe =$-e.  U$-e* 0# .Fe *$.$ 70%%e7.e* 

*N2"#/ .Fe 5".e 1 R+B .Fe !"#$% R<S "--Ne* 0# 4N/N-. 1OB 1OO8B 0N.%"#e* .F2ee R4<- G02 .Fe <> 1 -".e; 

 

! 620.e7."0# 0G /20N#*J$.e2 G20) %e$7F$=%e 70)10N#*- 

 

! Re-.02$."0# 0G /20N#*J$.e2 $#* 12eve#."0# 0G GN2.Fe2 70#.$)"#$."0# 0G -F$%%0J/"#.e2)e*"$.e 

/20N#*J$.e2 

 

! 62eve#."0# 0G GN2.Fe2 70#.$)"#$."0# 0G -N2G$7e J$.e2 "# @e.%$#* R 

 

HFe G0%%0J"#/ 2e)e*"$% $7."0#- Je2e -e%e7.e* G02 .Fe -".e; 

 

! +#-.".N."0#$% 70#.20%- .0 2e-.2"7. /20N#*J$.e2 N-e $#* "#.2N-"ve $7."v"."e- 

 

! +)1%e)e#.$."0# 0G $ /20N#*J$.e2 )0#".02"#/ 120/2$) .0 e#-N2e .F$. #$.N2$% 1207e--e- $2e 

eGGe7."ve%I 2e*N7"#/ .Fe 70#7e#.2$."0#- 0G 02/$#"7 70)10N#*- .0 $..$"# 1e2G02)$#7e -.$#*$2*- 

 

! 4 /20N#*J$.e2 "#.e27e1.02 -I-.e) .0 .2e$. .Fe "20#E70#.$)"#$.e* /20N#*J$.e2 .F$. "- )"/2$."#/ 

G20) .Fe %$#*G"%% $#* *"-7F$2/"#/ .0 @e.%$#* R 

 
 
HFe %0#/E.e2) )0#".02"#/ 1%$# J$- ")1%e)e#.e* =I He.2$He7F 3>5.  Y20N#*J$.e2 J$- )0#".02e* G02 

.Fe G0%%0J"#/ 70#-.".Ne#.-;  1B1B2B2E.e.2$7F%02e.F$#eB  =e#]e#eB 7F%020=e#]e#eB v"#I% 7F%02"*eB LI%e#e-B 

$%N)"#N)B 7$*)"N)B 7F20)"N)B "20#B )$#/$#e-eB $#* #"7^e%. 
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U$-e* N10# 70%%e7.e* *$.$B .Fe HF"2* 4##N$% Y20N#*J$.e2 _0#".02"#/ Re102. 2e70))e#*e* 70#."#Ne* 

)0#".02"#/ G02 =e#]e#eB LI%e#e-B v"#I% 7F%02"*eB $%N)"#N)B 7$*)"N)B "20#B $#* )$#/$#e-e 

PH.3>5B 200R=Q.  HFe 0.Fe2 70#-.".Ne#.- #0 %0#/e2 eL7ee*e* _V`- $#* Je2e *2011e* G20) .Fe 

)0#".02"#/ 1%$#.  H2e$.)e#. 0G "20# $. @e.%$#* R "- *"-7N--e* "# 5e7."0# 10.2. 

 

@e.%$#* 1U "- $%-0 "#G%Ne#7e* =I 5".e 1 $#* "- $%-0 ")1$7.e* =I -.02) J$.e2 *"-7F$2/e-.  4- *e-72"=e* "# 

.Fe 5.02) @$.e2 60%%N."0# 62eve#."0# 6%$# P5@666 a34T!4V 50N.Fe$-.B 2002bQB 345 6e#-$70%$ G"%e* $# 

3<+ .0 =e 70ve2e* =I .Fe !%02"*$ Ye#e2"7 6e2)". .F$. J$- %$.e2 $1120ve* =I !SW6.  HFe 

G$7"%".I "*e#."G"7$."0# #N)=e2 $--"/#e* .0 345 6e#-$70%$ "- !`R0M!M0D.  <N.G$%% R0 "- 0#e 0G 

G0N2 0N.G$%%- )0#".02e* N#*e2 .F"- 1e2)".B $#* @e.%$#* 1U "- 0#e 0G .Fe .2"=N.$2"e- *"-7F$2/"#/ 

-.02) J$.e2 $. <N.G$%% R0 $- -F0J# 0# !"/N2e 10E1.  HFe 5@666 P34T!4V 50N.Fe$-.B 2002Q 0N.%"#e- 

=e-. )$#$/e)e#. 12$7."7e- .0 =e G0%%0Je* $#* .Fe )0#".02"#/ 2ecN"2e)e#.- G02 -.02) J$.e2 $. .F"- 

0N.G$%%.   

 

Ue7$N-e .Fe Je.%$#*- )$I =e ")1$7.e* =I *"GGe2e#. -0N27e-B @e.%$#*- 14 $#* 1U $2e *"-7N--e* 

-e1$2$.e%I "# .Fe G0%%0J"#/ -e7."0#-.   

 

10.1.2 Wetland 1A — Sample Location Description 

Phase II Sediment Sample Location Description 

HF2ee -e*")e#. -$)1%e- Je2e 70%%e7.e* $#* $#$%I]e* $. @e.%$#* 14.  5$)1%e %07$."0#- G02 @e.%$#* 14 

Je2e "# $2e$- JFe2e /20N#*J$.e2 -ee1- 70N%* 077N2 $#* *e10-"."0#$% $2e$-.  HFe-e -$)1%e %07$."0#- 

$2e 7e#.2$%%I %07$.e* J".F"# .Fe Je.%$#* P!"/N2e 10E8Q.  H$=%e 10E1E1 P.$=%e- $2e %07$.e* $. .Fe e#* 0G 

e$7F -e7."0#Q 120v"*e- $ 1FI-"7$% *e-72"1."0# 0G .Fe -e*")e#.- 70%%e7.e* $. @e.%$#* 14.  5e*")e#.- $. 

@e.%$#* 14 Je2e 70)10-e* 0G =%$7^ -"%.I -$#* J".F 02/$#"7- P081_010101Q .0 =%$7^ -$#*I -"%. J".F 

02/$#"7- P081_010201Q.  H<V 70#7e#.2$."0#- Je2e R.ARd $#* 18.Md G02 081_010101 $#* 

081_010201B 2e-1e7."ve%I.  30 *$.$ Je2e 70%%e7.e* G02 001_000101. 

 

Phase II Surface Water Sampling Locations Description 

<#e -N2G$7e J$.e2 -$)1%e J$- 70%%e7.e* $. @e.%$#* 14B %07$."0# 001@000101 P!"/N2e 10E8QB JF"7F J$- 

%07$.e* J".F -e*")e#. %07$."0# 081_000_0101.  HFe -N2G$7e J$.e2 -$)1%e J$- .$^e# *N2"#/ .Fe 

1OO8 5".e 1 "#ve-."/$."0#.  5N2G$7e J$.e2 G20) @e.%$#* 14 J$- #0. $#$%I]e* G02 1FI-"7$% 1$2$)e.e2-e 

.Fe2eG02eB #0 *$.$ 7$# =e 12e-e#.e* "# .F"- 2e102.. 
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10.1.3 Wetland 1A — Nature and Extent of Sediment Contamination 

Phase II Sediment 

H$=%e 10E1E2 -N))$2"]e- .Fe $#$%I."7$% 2e-N%.- 0G .Fe .F2ee -e*")e#. -$)1%e- 70%%e7.e* $. @e.%$#* 14.  

!"/N2e 10E8 12e-e#.- .Fe -e*")e#. -$)1%"#/ %07$."0#- G02 @e.%$#* 14. 

 

Metals ? HJe#.IE0#e )e.$%- Je2e *e.e7.e* *N2"#/ -e*")e#. -$)1%"#/ $. @e.%$#* 14.  HFe 

/2e$.e-. #N)=e2 0G "#02/$#"7 *e.e7."0#- $#* 2eGe2e#7e v$%Ne eL7ee*$#7e- $. @e.%$#* 14 J$- 

7e#.e2e* $. %07$."0# 081_010201B JFe2e 20 $#$%I.e- Je2e *e.e7.e*.  <G .Fe-e 20 *e.e7."0#-B 0#%I -"L 

? $%N)"#N)B =$2"N)B 7F20)"N)B 7011e2B v$#$*"N)B $#* ]"#7 ? eL7ee*e* .Fe G2e-FJ$.e2 2eGe2e#7e 

v$%Ne-. `07$."0# 081_010101 eLF"=".e* $ 70#7e#.2$."0# 0G 8D.R )//^/ G02 %e$*B JF"7F 0#%I -%"/F.%I 

eL7ee*e* .Fe 2eGe2e#7e v$%Ne 0G 82.M )//^/.  ̀ 07$."0# 001_000101 eLF"=".e* 12 *e.e7."0#-B J".F #0#e 

eL7ee*"#/ .Fe 2eGe2e#7e v$%Ne.   

 

Pesticides and PCBs ? W"/F. 1e-."7"*e 70)10N#*- $#* 4207%02E12A0 Je2e *e.e7.e* *N2"#/ 

-e*")e#. -$)1%"#/ $. @e.%$#* 14.  HFe /2e$.e-. #N)=e2 0G 1e-."7"*e- *e.e7.e* "# 

@e.%$#* 14 -e*")e#. -$)1%e- J$- $. %07$."0# 081_010201B JF"7F F$* -eve# 1e-."7"*e 70)10N#*- $#* 

$207%02E12A0 12e-e#..  `07$."0# 001_000101 eLF"=".e* 70#7e#.2$."0#- 0G G"ve 1e-."7"*e 70)10N#*-.  

HFe -$)1%e G20) 081_010101 F$* #0 1e-."7"*e 02 6VU- *e.e7.e*. 

 

SVOCs ? <#e 5T<VB UWX6B J$- *e.e7.e* "# -e*")e#. -$)1%e- 70%%e7.e* $. @e.%$#* 14.  UWX6 J$- 

2e102.e* $. 2e%$."ve%I %0J 70#7e#.2$."0#- $. %07$."0#- 081_010101 $#* 081_010201.   

 

VOCs ? 47e.0#e $#* 2E=N.$#0#e P_WfQ Je2e .Fe 0#%I T<V- *e.e7.e* "# -e*")e#.- 70%%e7.e* G20) 

@e.%$#* 14.  U0.F 70)10N#*- Je2e *e.e7.e* $. %07$."0# 081_010201.   

 

Summary 

`07$."0# 081_010201 eLF"=".e* .Fe /2e$.e-. #N)=e2 $#* /e#e2$%%I .Fe F"/Fe-. 70#7e#.2$."0# 0G )e.$%-B 

1e-."7"*e-B 6VU-B 5T<V-B $#* T<V- "# @e.%$#* 14 -e*")e#.. 

 

Phase II Surface Water 

H$=%e 10E1ER -N))$2"]e- .Fe $#$%I."7$% 2e-N%.- 0G .Fe @e.%$#* 14 -N2G$7e J$.e2 -$)1%eB $#* !"/N2e 10E

8 12e-e#.- .Fe -N2G$7e J$.e2 -$)1%"#/ %07$."0#.   
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Metals ? !0N2.ee# )e.$%- Je2e *e.e7.e* "# .Fe -"#/%e -N2G$7e J$.e2 -$)1%e 70%%e7.e* G20) @e.%$#* 14 

$. %07$."0# 001@000101.  4%N)"#N)B $2-e#"7B =$2"N)B 7$%7"N)B 7F20)"N)B 7011e2B "20#B %e$*B 

)$#/$#e-eB v$#$*"N)B $#* ]"#7 Je2e *e.e7.e* $. 70#7e#.2$."0#- eL7ee*"#/ .Fe"2 2e-1e7."ve G2e-FJ$.e2 

2eGe2e#7e 70#7e#.2$."0#-. 

 
Organic Compounds ? 30 1e-."7"*e-B 6VU-B 5T<V-B 02 T<V5 Je2e *e.e7.e* "# .Fe -N2G$7e J$.e2 

-$)1%e G20) @e.%$#* 14.  

 
10.1.4 Ecological Risk Assessment 

Phase II Investigation Summary — Wetland 1A 

Sediment Screening — Level Risk-Exposure Estimation and Risk Calculation 

4- 12e-e#.e* "# H$=%e 10E1E8B .Fe -e*")e#. -$)1%e- Je2e 70)1$2e* J".F -72ee#"#/ v$%Ne- "# 

$7702*$#7e J".F .Fe 1207e*N2e- *e-72"=e* "# 5e7."0# 8.  4%% 1$2$)e.e2- J".F Xg- /2e$.e2 .F$# 1 02 J".F 

#0 -72ee#"#/ v$%Ne- $2e 7$22"e* G02J$2* .0 V<6V 2eG"#e)e#..  4 %"-. 0G $%% V<6V- $G.e2 -72ee#"#/ "- 

"#7%N*e* "# H$=%e 10E1EM. 

 

Baseline Problem Formulation — Wetland 1A Sediment COPC Refinement 

SN2"#/ .Fe V<6V 2eG"#e)e#.B $**"."0#$% "#G02)$."0# "- N-e* .0 ev$%N$.e .Fe 10.e#."$% G02 2"-^ $. 5".e 81 

=$-e* 0# eL10-N2e .0 .Fe 70#-.".Ne#.- "#7%N*e* $- 12e%")"#$2I V<6V-.  4G.e2 V<6V 2eG"#e)e#.B .Fe 

2"-^ $--e--)e#. J"%% 12e-e#. $ -.$.e)e#. 0G 10.e#."$% 2"-^ G02 e$7F 0G .Fe 12e%")"#$2I V<6V-.   

 

HFe V<6V 2eG"#e)e#. 1207e-- J"%% "#7%N*e .Fe G0%%0J"#/; 

 

! V0)1$2"-0# 0G )$L")N) 70#7e#.2$."0#- .0 RT- 

! V0)1$2"-0# 0G $ve2$/e 70#7e#.2$."0#- .0 5T- $#* RT- 

! V0)1$2"-0# .0 =$-eEJ"*e P2eGe2e#7eQ 70#7e#.2$."0#- G02 .0.$% SSH 

! V0)1$2"-0# 0G "#02/$#"7 70#-.".Ne#.- .0 2eGe2e#7e Je.%$#* v$%Ne- 

! +#.e212e."ve .00% G02 )e.$%- 

! S" H020 Wc6 5gY- G02 T<V- 

! V0)1$2"-0# .0 5J$2.] 70#-e#-N- v$%Ne- 

! _e$# WR_ cN0."e#.- 

! Se-72"1."0# 0G eL7ee*$#7e- 0G RT- $#* .Fe"2 eL.e#. 
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HFe )e.F0*- N-e* "# .Fe V<6V 2eG"#e)e#. "# .Fe 5".e 81 WR4 1207e-- $2e *e.$"%e* "# 5e7."0# 8.  

V0)1$2"-0# 0G )$L")N) *e.e7.e* 70#7e#.2$."0#- J".F 2eG"#e)e#. v$%Ne- $2e 12e-e#.e* "# H$=%e 10E1EA. 

V<6V- 2e.$"#e* $G.e2 2eG"#e)e#. $2e 12e-e#.e* "# H$=%e 10E1ED. 

 
!02 @e.%$#* 14B $%N)"#N)B =$2"N)B 7F20)"N)B 7011e2B %e$*B $#* v$#$*"N) eL7ee*e* .Fe"2 5".e 81 

G2e-FJ$.e2 -e*")e#. 2eGe2e#7e 70#7e#.2$."0#- PH$=%e 10E1EAQ.  X0Jeve2B =$2"N) 70#7e#.2$."0#- *"* #0. 

$11e$2 e#2"7Fe* JFe# #02)$%"]e* .0 $%N)"#N) $#* "20# 70#7e#.2$."0#- N-"#/ !SW6h- "#.e212e.$."ve .00% 

P411e#*"L `Q.   

 

<G .Fe )e.$%- .F$. eL7ee*e* .Fe"2 -72ee#"#/ v$%Ne- P=0.F )$L")N) 70#7e#.2$."0# $#* 

$ve2$/e 70#7e#.2$."0#QB 0#%I %e$* P$. %07$."0#- 081_010101 $#* 001_000101Q "#*"7$.e* 

e#2"7Fe* 70#*"."0#- JFe# #02)$%"]e* .0 =0.F $%N)"#N) $#* "20#.  30#e 0G .Fe *e.e7.e* )e.$%- 

eL7ee*e* .Fe"2 2eG"#e)e#. v$%Ne.  4. @e.%$#* 14B $%N)"#N)B =$2"N)B $#* v$#$*"N) $2e .Fe 

0#%I "#02/$#"7 70#-.".Ne#.- 2e.$"#e* $- V<6V-. 

 
4- -F0J# 0# !"/N2e 10EMB .0.$% SSH J$- =e%0J .Fe =$-eEJ"*e %eve%B "#*"7$."#/ .F$. 8B8iESSH $#* ".- 

*$N/F.e2 120*N7.- $2e #0. $ 70#7e2# G02 @e.%$#* 14 PH$=%e 10E1EAQ.  S"e%*2"# J$- *e.e7.e*B $#* 

eL7ee*e* ".- 5TB $. .J0 -$)1%e %07$."0#-B JF"%e 0#%I .Fe F"/Fe-. *e.e7."0# PA.O j//^/QB 077N22"#/ $. 

081_10201B eL7ee*e* .Fe RT.  5"#7e *"e%*2"# eL7ee*- ".- RTB ". "- 2e.$"#e* $- $ V<6V.  H0.$% 7F%02*$#e 

eL7ee*e* .Fe 5T $. 0#e %07$."0#e F0Jeve2B ". *"* #0. eL7ee* .Fe RT.  30 =$7^/20N#* v$%Ne- $2e 

$v$"%$=%e G02 .Fe-e 70)10N#*-.  T<V- P2E=N.$#0#e $#* $7e.0#eQ Je2e *e.e7.e* $. -e*")e#. 

-$)1%e %07$."0# 081_010201 J".F 70#7e#.2$."0# 0G 110 j//^/ $#* 2M0 j//^/B 2e-1e7."ve%I.  

@Fe# #02)$%"]e* .0 *e.e7.e* H<V 70#7e#.2$."0#-B #e".Fe2 T<V- #02 64X- $11e$2 .0 =e 2"-^ *2"ve2- G02 

@e.%$#* 14.  HFe *"-.2"=N."0# 0G .0.$% 64X- "- -F0J# 0# !"/N2e 10EA.  UWX6 J$- *e.e7.e* $. 

.J0 %07$."0#- =N. 0#%I eL7ee*e* ".- -72ee#"#/ 72".e2"$ "# 0#e %07$."0# P081_010201Q.   

 

H$=%e 10E1E8 12e-e#.- .Fe )e$# WR` $#* WR_ v$%Ne-B .Fe )e$# WR_ cN0."e#.-B $#* .Fe 

)e$# WR_ cN0."e#. 7$.e/02I =I "#*"v"*N$% -$)1%e %07$."0#.  U$-e* 0# .F"- $1120$7FB $%% 

.F2ee -$)1%e %07$."0#- P001_000101B 081_010101B $#* 081_010201Q Je2e *e.e2)"#e* .0 =e 

V$.e/02I 2B JF"7F "#*"7$.e- -e*")e#.- "# .Fe-e Je.%$#*-B $7702*"#/ .0 .e-.- ev$%N$.e* "# *eve%01"#/ .F"- 

)e.F0*0%0/IB F$* $ve2$/e -N2v"v$% 2$.e- 0G $1120L")$.e%I 80d 0G 70#.20% -e*")e#.-.  X0Jeve2B .F"- 

7$.e/02I $%-0 F$- .Fe F"/Fe-. %eve% 0G N#7e2.$"#.I "# 12e*"7."#/ .0L"7".I.  30#e 0G .Fe 2M 70#-.".Ne#.- 

"#7%N*e* "# .F"- ev$%N$."0# eL7ee*e* ".- WR_ v$%Ne G02 .Fe .F2ee -e*")e#. -$)1%e- J".F"# @e.%$#* 14.  

!"/N2e 10ED -F0J- .Fe )e$# WR_ 7$.e/02I G02 e$7F -e*")e#. -$)1%e %07$."0# $. @e.%$#* 14.   
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Surface Water Screening — Level Risk Estimation and Risk Calculation 

4- 12e-e#.e* "# H$=%e- 10E1EOB -N2G$7e J$.e2 -$)1%e- Je2e 70)1$2e* J".F -72ee#"#/ v$%Ne- "# 

$7702*$#7e J".F .Fe 1207e*N2e- *e-72"=e* "# 5e7."0# 8.  4%% 1$2$)e.e2- J".F Xg- /2e$.e2 .F$# 1 02 J".F 

#0 -72ee#"#/ v$%Ne- $2e 7$22"e* G02J$2* .0 V<6V 2eG"#e)e#. PH$=%e 10E1E10Q.   

 

Baseline Problem Formulation — Wetland 1A Surface Water COPC Refinement 

SN2"#/ .Fe -N2G$7e J$.e2 V<6V 2eG"#e)e#.B $**"."0#$% "#G02)$."0# "- N-e* .0 ev$%N$.e .Fe 10.e#."$% G02 

2"-^ $. 5".e 81 =$-e* 0# eL10-N2e .0 .Fe 70#-.".Ne#.- "#7%N*e* $- 12e%")"#$2I V<6V-.  

 

HFe V<6V 2eG"#e)e#. 1207e-- J"%% "#7%N*e .Fe G0%%0J"#/; 

 

! V0)1$2"-0# 0G )$L")N) 5T 70#7e#.2$."0#- .0 $ve2$/e 5T 70#7e#.2$."0#- 

! V0)1$2"-0# 0G "#02/$#"7 70#-.".Ne#.- .0 2eGe2e#7e Je.%$#* v$%Ne- 

! Se-72"1."0# 0G -N2G$7e J$.e2 eL7ee*$#7e- $#* .Fe"2 eL.e#. 

 
HFe )e.F0*- N-e* "# .Fe V<6V 2eG"#e)e#. "# .Fe 5".e 81 WR4 1207e-- $2e *e.$"%e* "# 5e7."0# 8.  

V0)1$2"-0# 0G )$L")N) *e.e7.e* 70#7e#.2$."0#- J".F 2eG"#e)e#. v$%Ne- $2e 12e-e#.e* "# 

H$=%e 10E1E11.  4**"."0#$%%IB .Fe .$=%e- 70)1$2e 1Q $ve2$/e 70#7e#.2$."0#- .0 -72ee#"#/ $#* 

2eG"#e)e#. v$%Ne- .0 $--e-- 10.e#."$% eL10-N2e $720-- .Fe e#."2e Je.%$#* $#* 2Q @e.%$#* 14 

70#7e#.2$."0#- .0 2eGe2e#7e 70#7e#.2$."0#-.  6$2$)e.e2- 2e.$"#e* $G.e2 2eG"#e)e#. $2e 12e-e#.e* "# 

H$=%e 10E1E12.   

 

!02 @e.%$#* 14B $%N)"#N)B 7F20)"N)B "20#B $#* %e$* /e#e2$.e* -72ee#"#/ Xg- /2e$.e2 .F$# 1.  

4%N)"#N)B =$2"N)B 7$%7"N)B 7F20)"N)B "20#B %e$*B )$#/$#e-eB $#* v$#$*"N) eL7ee*e* .Fe"2 

5".e 81 G2e-FJ$.e2 2eGe2e#7e -N2G$7e J$.e2 70#7e#.2$."0#- PH$=%e 10E1E11Q.  HFe )$Z02".I 0G .Fe 

"#02/$#"7 *e.e7."0#- "# -N2G$7e J$.e2 Je2e %07$.e* $. -$)1%e %07$."0# 001@000101.  HFe -N2G$7e J$.e2 

eL7ee*$#7e G02 7$%7"N) J$- %07$.e* $. -$)1%e %07$."0# 081@010R01. 

 

4. @e.%$#* 14 *N2"#/ .Fe 6F$-e ++ "#ve-."/$."0#B .J0 0G .Fe -$)e 70#-.".Ne#.- Je2e 2e.$"#e* "# 

-e*")e#. $#* -N2G$7e J$.e2 -$)1%e-.  HFe-e .J0 70#-.".Ne#.-B $%N)"#N) $#* v$#$*"N)B Je2e *e.e7.e* 

$. .Fe -$)e %07$."0# ? 081_000101/081@000101 ? $#* F$ve =ee# 2e.$"#e* $- V<6V-.  

 

HFe 70#7e1.N$% )0*e% =e%0J -I)=0%"]e- e#v"20#)e#.$% F$=".$.- .F$. )$I =e ")1$7.e* =I 

@e.%$#* 14 6F$-e ++ 70#-.".Ne#.- 2e.$"#e* *N2"#/ .Fe WR4 1207e--. 
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10.1.5 Wetland 1A — Human Health Risk Assessment 

@e.%$#* 1 "- *e-72"=e* "# 5e7."0# 10.1.1B $#* .Fe XXR4 "- -N))$2"]e* =e%0J. 

 

10.1.5.1 Site Data 

5N2G$7e J$.e2 $#* -e*")e#. *$.$ Je2e 70%%e7.e* $. @e.%$#* 1 *N2"#/ 6F$-e ++ 0G .Fe R+. 5e7."0# 10.1.R 

-N))$2"]e- .Fe #$.N2e $#* eL.e#. 0G 70#.$)"#$."0# G02 .F"- Je.%$#*.  5N2G$7e J$.e2 $#* -e*")e#. *$.$ 

$2e -N))$2"]e* "# H$=%e- 10E1E2 $#* 10E1ER.  

 

10.1.5.2 Conceptual Site Model 

4- *e-72"=e* "# 5e7."0# 10.1.1B @e.%$#* 1 J$- -e1$2$.e* "#.0 G2e-FJ$.e2 @e.%$#*- 14 $#* 1UB JFe2e 

@e.%$#* 14 "- .Fe 1$%N-.2"#e Je.%$#* *07N)e#.e* =I 6$2-0#- $#* 62N"..B $#* @e.%$#* 1U "- .Fe 

$*Z$7e#. -.02) J$.e2 *".7F.  477e-- .0 @e.%$#* 1 "- %")".e* =I F0)e%$#* -e7N2".I 2e-.2"7."0#-B -0 ". "- 

N#%"^e%I .0 =e $77e--e* =I .2e-1$--e2-.  X0Jeve2B 3$vI 1e2-0##e% 70N%* J$%^ $#*/02 J$*e .F20N/F .Fe 

$2e$.  50)e -e*")e#. $. .F"- Je.%$#* "- eL10-e* G02 )0-. 0G .Fe Ie$2B -0 -e*")e#. eL10-N2e J$- 

$--e--e* N-"#/ -0"% eL10-N2e )0*e%-.  Se2)$% 70#.$7. 70N%* =e $ -"/#"G"7$#. eL10-N2e 1$.FJ$I $#* J$- 

"#7%N*e* "# .F"- XXR4.  U$-e* 0# .Fe -1e7"e- 12e-e#.B *e1.F 0G -N2G$7e J$.e2B $#* $v$"%$=%e F$=".$.B 

G"-F"#/ J0N%* #0. %"^e%I 077N2B $#* J$*"#/ J0N%* =e .Fe )0-. %"^e%I eL10-N2e -7e#$2"0. 
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V<6V- Je2e "*e#."G"e* $- *e-72"=e* "# 5e7."0# O.  HFe G0%%0J"#/ -7e#$2"0- $#* eL10-N2e 1$.FJ$I- Je2e 

ev$%N$.e* G02 .F"- Je.%$#*; 

 
Scenario Medium Ingestion Dermal 

5e*")e#. ! ! _$"#.e#$#7e 
5N2G$7e J$.e2 ! ! 

5e*")e#. ! ! 
H2e-1$--e2 

5N2G$7e J$.e2 ! ! 

 

10.1.5.3 Wetland 1A — Risk Characterization 

HFe 7F"%* .2e-1$--e2 $#* $*N%. )$"#.e#$#7e J02^e2 -7e#$2"0- Je2e $--e--e* G02 .F"- Je.%$#* $- 

*e-72"=e* "# 5e7."0# O.   

 

Wetland 1A 

Trespasser 
4- -F0J# "# H$=%e- 10E1E1R .F20N/F 10E1E18B .Fe2e Je2e #0 2"-^ *2"ve2- G02 -e*")e#. 02 -N2G$7e J$.e2 

$. @e.%$#* 14.  X$]$2* "#*"7e- Je2e =e%0J 1.0. 

 

Maintenance Worker 
4- -F0J# "# H$=%e- 10E1E1R .F20N/F 10E1E18B .Fe2e Je2e #0 2"-^ *2"ve2- G02 -e*")e#. 02 -N2G$7e J$.e2 

$. @e.%$#* 14.  X$]$2* "#*"7e- Je2e =e%0J 1.0. 

 
Summary of Wetland 1A Phase Risk Estimates 

Scenario Medium Hazard Index Risk 

5e*")e#. 1.DDWE2 M.2MWED _$"#.e#$#7e 
5N2G$7e J$.e2 1.MOWE2 34 

5e*")e#. 2.1AWE01 M.2MWE0A H2e-1$--e2 
5N2G$7e J$.e2 A.R8WE02 34 

 

Wetland 1A HHRA COC Summary 

U$-e* 0# .Fe *$.$B #0 V<V- Je2e "*e#."G"e* G02 @e.%$#* 14.   

 

10.1.6 Wetland 1A — Fate and Transport Analysis 

HF"- Je.%$#* %"e- 0# .Fe -0N.Fe2# -"*e 0G +R 5".e 1B $#* .Fe Je.%$#* *2$"#- .0 .Fe 

Je-. .0J$2* @e.%$#* 1U $#* .Fe Fe$*J$.e2- 0G Re*0N=. U$I0N P!"/N2e 10E1Q.  HJ0 -e*")e#. -$)1%e- 

$#* 0#e -N2G$7e J$.e2 -$)1%e Je2e 70%%e7.e* $. .Fe Fe$*J$.e2- 0G .F"- Je.%$#*.  Ue7$N-e .Fe2e $2e #0 
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$--07"$.e* -0"% =02"#/-B 0#%I .Fe /20N#*J$.e2E-N2G$7e J$.e2 $#* /20N#*J$.e2E-e*")e#. 1$.FJ$I- $2e 

ev$%N$.e*.   

 
HFe -e*")e#. $#* -N2G$7e J$.e2 V<6V- 2e.$"#e* $G.e2 2eG"#e)e#. $2e %"-.e* "# H$=%e 10E1ED $#* 10E1E12 

2e-1e7."ve%I.  4--07"$.e* )0#".02"#/ Je%%- .0 @e.%$#* 14 $2e 01Y+0R8 $#* 01Y50RO.  HFe2e $2e #0 

$--07"$.e* -0"% =02"#/- 02 70#."/N0N- Je.%$#*- 70#.2"=N."#/ .0 @e.%$#* 14.   

 
Groundwater to Wetland Media Pathways: 
Surface Water ? U$-e* 0# .Fe *$.$ G20) .Fe $--07"$.e* )0#".02"#/ Je%%-B .Fe /20N#*J$.e2 .0 

-N2G$7e J$.e2 1$.FJ$I "- #0. v$%"*$.e* G02 $#I 0G .Fe 2e.$"#e* 1$2$)e.e2- Pnote:  .Fe 1OOR )e.$%- *$.$ 

$2e #0. N-e* G02 v$%"*$."0# 1N210-e- *Ne .0 10.e#."$% ="$- "#.20*N7e* =I .Fe -$)1%"#/ )e.F0*0%0/IQ.  

 

Sediment ? U$-e* 0# .Fe *$.$ G20) .Fe $--07"$.e* )0#".02"#/ Je%%-B .Fe /20N#*J$.e2 .0 

-e*")e#. 1$.FJ$I "- #0. v$%"*$.e* G02 $#I 0G .Fe 2e.$"#e* 1$2$)e.e2- Pnote:  .Fe 1OOR )e.$%- *$.$ $2e 

#0. N-e* G02 v$%"*$."0# 1N210-e- *Ne .0 10.e#."$% ="$- "#.20*N7e* =I .Fe -$)1%"#/ )e.F0*0%0/IQ.  

 

Surface Water/Sediment Transport within the Wetland: 
H0 ev$%N$.e .F"- 1$.FJ$IB N1/2$*"e#. -e*")e#. 081_0101 J$- 70)1$2e* .0 *0J#/2$*"e#. 

%07$."0# 081_0201.  

 

Surface Water ? Ue7$N-e 0#%I 0#e -N2G$7e J$.e2 -$)1%e J$- 70%%e7.e*B 0#%I .Fe -e*")e#. .2$#-102. 

1$.FJ$I J$- ev$%N$.e*.  

 

Sediment ? Wv$%N$."0# 0G N1/2$*"e#. 081_0101 J".F *0J#/2$*"e#. 081_0201 "#*"7$.e- $# "#72e$-e 

"# *e.e7.e* 1$2$)e.e2- P1A )e.$%-/0#e 02/$#"7 N1/2$*"e#. ve2-N- 20 )e.$%-/1R 02/$#"7- 

*0J#/2$*"e#.Q. >1/2$*"e#. .0 *0J#/2$*"e#.B 1R )e.$%- "#72e$-e*B .J0 *e72e$-e*B $#* G"ve Je2e 

#0. *e.e7.e* N1/2$*"e#..  !02 .Fe 02/$#"7-B 1R Je2e #0. *e.e7.e* N1/2$*"e#.B $#* 0#e "#72e$-e*.  

H<V eLF"=".e* $ )$2^e* "#72e$-e "# 70#7e#.2$."0#B $#* .Fe "#72e$-e- "# )e.$%- $#* 02/$#"7- $2e %"^e%I 

*Ne "# %$2/e 1$2. .0 .F"-; .Fe H<V 120v"*e- $ 2e$*I -N=-.2$.e G02 $*-021."0# $#* .FN- kG"Le-l 

P"))0="%"]e-Q .Fe 70#.$)"#$#.- $#* 2e*N7e- GN2.Fe2 .2$#-102. J".F"# .Fe Je.%$#*. 

 

10.1.7 Wetland 1B — Sample Location Description 

Phase II Sediment Sample Location Description 

@e.%$#* 1U "- $ -.02) J$.e2 *".7F $*Z$7e#. .0 @e.%$#* 14.  HJ0 -e*")e#. -$)1%e- Je2e 70%%e7.e* $#* 

$#$%I]e* G02 .Fe @e.%$#* 1U WR4.  5$)1%e %07$."0#- G02 @e.%$#* 1U Je2e %07$.e* $. .Fe =$-e 0G .Fe 
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70#72e.e Fe$* J$%% P081_010R01QB JF"7F F0N-e- .Fe -.02) J$.e2 *2$"#$/e -I-.e)B $#* M0 Gee. 

*0J#-.2e$) 0G .Fe Fe$* J$%% P081_010801Q P!"/N2e 10E8Q.  H$=%e 10E1E1O 120v"*e- $ 

1FI-"7$% *e-72"1."0# 0G .Fe -e*")e#.- 70%%e7.e* $. @e.%$#* 1U.  5e*")e#.- $. @e.%$#* 1U Je2e $ 

ve2I *$2^ /2$I"-F =20J# 1002%I /2$*e* -$#* P081_010R01Q .0 $ =%$7^ -"%.I -$#* J".F 02/$#"7- 

P081_010801Q.  @e.%$#* 1U "- $=0N. R .0 M Gee. J"*e $#* N1 .0 R Gee. *ee1 J".F H<V 70#7e#.2$."0#- 

2$#/"#/ G20) 0.MRd .0 R.0Ad.  

 

Phase II Surface Water Sample Location Description 

<#e -N2G$7e J$.e2 -$)1%e J$- 70%%e7.e* $. @e.%$#* 1U P%07$."0# 081@010R01QB 7%0-e-. .0 .Fe 

7e)e#. Fe$* J$%% $#* %07$.e* J".F 0#e 0G .Fe .J0 -e*")e#. -$)1%e- 70%%e7.e* G20) .F"- Je.%$#* 

P!"/N2e 10E8Q.  H$=%e 10E1E20 120v"*e- $ 1FI-"7$% *e-72"1."0# 0G .Fe -N2G$7e J$.e2 70%%e7.e* $. 

@e.%$#* 1U.  5N2G$7e J$.e2 G20) @e.%$#* 1U J$- G0N#* .0 =e )0*e2$.e%I F$2* $#* -%"/F.%I $7"*"7. 

5N2G$7e J$.e2 $. @e.%$#* 1U F$* $ 1X 70#7e#.2$."0# 0G A.D0.  51e7"G"7 70#*N7."v".I 70#7e#.2$."0# J$- 

0.2R1 )5/7).  X$2*#e-- $- V$V<R 2e102.e* $ 70#7e#.2$."0# 0G 8D.1 )//`B $#* -$%"#".I J$- 0d.  

5N2G$7e J$.e2 $. @e.%$#* 1U F$* $ .N2="*".I 2e$*"#/ 0G 2 3H>-. 

 

10.1.8 Wetland 1B — Nature and Extent of Contamination 

Phase II Sediment 

H$=%e 10E1E21 -N))$2"]e- .Fe $#$%I."7$% 2e-N%.- 0G .Fe .J0 -e*")e#. -$)1%e- 70%%e7.e* $. @e.%$#* 1U.  

!"/N2e 10E8 12e-e#.- .Fe -e*")e#. -$)1%"#/ %07$."0#.   

 

Metals ? HJe#.I )e.$%- Je2e *e.e7.e* *N2"#/ -e*")e#. -$)1%"#/ $. @e.%$#* 1U.  HFe 

/2e$.e-. #N)=e2 0G "#02/$#"7 *e.e7."0#- $#* 2eGe2e#7e v$%Ne eL7ee*$#7e- $. @e.%$#* 1U J$- 7e#.e2e* 

$. %07$."0# 081_010801B JFe2e 20 $#$%I.e- Je2e *e.e7.e*.  <G .Fe-e 20 *e.e7."0#-B 0#%I G"ve ? =$2"N)B 

7$*)"N)B 7011e2B %e$*B $#* ]"#7 ? eL7ee*e* .Fe $11%"7$=%e G2e-FJ$.e2 2eGe2e#7e v$%Ne-.  

`07$."0# 081_010R01 eLF"=".e* *e.e7."0#- 0G 1D )e.$%-B "#7%N*"#/ $ -"#/%e 2eGe2e#7e v$%Ne eL7ee*$#7e 

G02 ]"#7.   

 

Pesticides and PCBs ? 3"#e 1e-."7"*e 70)10N#*- $#* $207%02E12A0 Je2e *e.e7.e* *N2"#/ 

-e*")e#. -$)1%"#/ $. @e.%$#* 1U.  H0.$% SSH J$- 7$%7N%$.e* G02 e$7F %07$."0# =I $**"#/ .Fe 

70#7e#.2$."0#- 0G 8B8hESSSB 8B8hESSWB $#* 8B8hESSH.  `"^eJ"-eB $ =$-eEJ"*e .0.$% SSH 2eGe2e#7e 

70#7e#.2$."0# J$- 7$%7N%$.e* N-"#/ .Fe =$-eEJ"*e 70#7e#.2$."0#- G02 .Fe-e -$)e 70#-.".Ne#.-.  

H0.$% SSH *"* #0. eL7ee* .Fe =$-eEJ"*e %eve%.   

 



!"#$% Re)e*"$% +#ve-."/$."0# Re102. 
345 6e#-$70%$ 5".e 81 

5e7."0# 10;  <1e2$=%e >#". 1 ? @e.%$#*- 
30ve)=e2 1AB 200D 

 

10E1E12 

U0.F %07$."0#-B 081_010R01 $#* 081_010801B F$* *e.e7."0#- 0G -eve# 1e-."7"*e 70)10N#*- $#* 

$207%02E12A0.  HFe F"/Fe-. 70#7e#.2$."0#- 0G 1e-."7"*e- $#* 6VU- *e.e7.e* "# @e.%$#* 1U 

-e*")e#. -$)1%e- Je2e $. %07$."0# 081_010801B eL7e1. G02 e#*2"# $%*eFI*e $. %07$."0# 081_010R01.   

 

SVOCs ? 5"L 5T<V- Je2e *e.e7.e* "# @e.%$#* 1U -e*")e#. -$)1%e-.  HFe F"/Fe-. 70#7e#.2$."0#- Je2e 

12e-e#. $. %07$."0# 081_010801.   

 

VOCs ? 30 T<V- Je2e *e.e7.e* "# -e*")e#.- 70%%e7.e* G20) @e.%$#* 1U.   

 

`07$."0# 081_010801 eLF"=".e* .Fe /2e$.e-. #N)=e2 $#* /e#e2$%%I .Fe F"/Fe-. 70#7e#.2$."0# 0G )e.$%-B 

1e-."7"*e-B 6VU-B $#* 5T<V- "# @e.%$#* 1U -e*")e#.-. 

 

Phase II Surface Water 

H$=%e 10E1E22 -N))$2"]e- .Fe @e.%$#* 1U -N2G$7e J$.e2 -$)1%e 2e-N%.-. 

 

Metals ? W"/F. )e.$%- Je2e *e.e7.e* "# .Fe -"#/%e -N2G$7e J$.e2 -$)1%e 70%%e7.e* $. 

%07$."0# 081@010R01.  V0#7e#.2$."0#- 0G =$2"N)B 7$%7"N)B )$#/$#e-eB $#* ]"#7 eL7ee*e* .Fe"2 

2e-1e7."ve G2e-FJ$.e2 2eGe2e#7e v$%Ne-.  Se.e7.e* 70#7e#.2$."0#- 0G "20#B )$/#e-"N)B 10.$--"N)B 

$#* -0*"N) Je2e =e%0J 2eGe2e#7e 70#7e#.2$."0#-. 

 

Organic Constituents ? 30 1e-."7"*e-B 6VU-B 02 5T<V- Je2e *e.e7.e* *N2"#/ -N2G$7e J$.e2 -$)1%"#/ 

$. @e.%$#* 1U.  HFe 0#%I T<V *e.e7.e* "# .Fe @e.%$#* 1U -N2G$7e J$.e2 -$)1%e J$- _Wf.   

 

10.1.9 Ecological Risk Assessment 

Phase II Investigation Summary — Wetland 1B 

Sediment Screening — Level Risk-Exposure Estimation and Risk Calculation 

4- 12e-e#.e* "# H$=%e 10E1E2RB .Fe -e*")e#. -$)1%e- Je2e 70)1$2e* J".F -72ee#"#/ v$%Ne- "# 

$7702*$#7e J".F .Fe 1207e*N2e- *e-72"=e* "# 5e7."0# 8.  4%% 1$2$)e.e2- J".F Xg- /2e$.e2 .F$# 1 02 J".F 

#0 -72ee#"#/ v$%Ne- $2e 7$22"e* G02J$2* .0 V<6V 2eG"#e)e#..  4 %"-. 0G $%% V<6V- $G.e2 -72ee#"#/ "- 

"#7%N*e* "# H$=%e 10E1E28. 

 

Baseline Problem Formulation — Wetland 1B Sediment COPC Refinement  

HFe -$)e $1120$7F P5e7."0# 10.1.8Q N-e* .0 2eG"#e @e.%$#* 14 -e*")e#.- Je2e $11%"e* .0 

@e.%$#* 1U -e*")e#.-. 
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HFe )e.F0*- N-e* "# .Fe V<6V 2eG"#e)e#. "# .Fe 5".e 81 WR4 6207e-- $2e *e.$"%e* "# 5e7."0# 8. 

V0)1$2"-0# 0G )$L")N) *e.e7.e* 70#7e#.2$."0#- J".F 2eG"#e)e#. v$%Ne- $2e 12e-e#.e* "# 

H$=%e 10E1E2M.  6$2$)e.e2- 2e.$"#e* $G.e2 2eG"#e)e#. $2e -N))$2"]e* "# H$=%e 10E1E2A. 

 

!02 @e.%$#* 1UB =$2"N)B 7$*)"N)B 7011e2B %e$*B $#* ]"#7 eL7ee*e* .Fe"2 5".e 81 G2e-FJ$.e2 -e*")e#. 

2eGe2e#7e 70#7e#.2$."0#- $#* Je2e 2e.$"#e* G02 GN2.Fe2 70#-"*e2$."0#.  HFe 2e/2e--"0# $#$%I-"- 

12e-e#.e* "# 411e#*"L ̀  -F0J- .F$. =$2"N) 70#7e#.2$."0#- $2e =e%0J .Fe eL1e7.e* #$.N2$% =$7^/20N#* 

70#*"."0# G02 =0.F #02)$%"]e2-e .Fe2eG02eB =$2"N) "- *2011e* $- $ V<6V.   

 

4 )$L")N) 70#7e#.2$."0# 0G 1MR )//^/ 0G %e$* J$- *e.e7.e* $. 0#e -$)1%e %07$."0#B 081_010108B 

eL7ee*"#/ .Fe -72ee#"#/ $#* 2eG"#e)e#. v$%Ne.  ̀ e$* $#* ]"#7 $2e 2e.$"#e* .F20N/F .F"- 1207e--B -"#7e 

.Fe"2 70#7e#.2$."0#- eL7ee*e* #$.N2$% =$7^/20N#* %eve%- $#* 2"-^E=$-e* -72ee#"#/ $#* 

2eG"#e)e#. v$%Ne-.  

 

4. @e.%$#* 1UB .0.$% SSH J$- =e%0J =$-eEJ"*e %eve%B "#*"7$."#/ .F$. 8B8iESSH $#* ".- *$N/F.e2 120*N7.- 

$2e #0. $ 70#7e2# G02 .F"- Je.%$#* P!"/N2e 10EMQ.  5eve2$% 1e-."7"*e-B 6VU-B $#* 5T<V- Je2e $%-0 

*e.e7.e* $. -$)1%e %07$."0# 081_010801 $#* 2e.$"#e* $- -72ee#"#/ V<6V- *N2"#/ .Fe WR4 1207e--.  

HFe 1e-."7"*e 70#-.".Ne#.- 2e.$"#e* "#7%N*e; e#*0-N%G$# -N%G$.e P)$L")N) *e.e7."0# 1.A j//^/Qe 

)e.F0LI7F%02 P)$L")N) *e.e7."0# A.A j//^/Qe $#* .0.$% 7F%02*$#e P)$L")N) *e.e7."0# 1M.D j//^/Q.  

@F"%e .Fe 0.Fe2 1e-."7"*e- *0 #0. F$ve 2"-^E=$-e* -72ee#"#/ $#* 2eG"#e)e#. v$%Ne-B .0.$% 7F%02*$#e 

eL7ee*e* ".- 5T $#* RT $. .Fe %07$."0# 0G .Fe )$L")N) *e.e7."0#.  H0.$% 6VU- Je2e #0. 2e.$"#e* -"#7e 

.FeI *"* #0. eL7ee* .Fe"2 RT $. $#I %07$."0#e F0Jeve2B .Fe"2 $ve2$/e 70#7e#.2$."0# *0e- eL7ee* .Fe 5T. 

UWX6 J$- $%-0 *e.e7.e* $. =0.F %07$."0#- $#* eL7ee*e* .Fe RT $. %07$."0# 081_0108.  HFe 0.Fe2 5T<V 

"#7%N*e* $- $ V<6V "- 7$2=$]0%eB JF"7F J$- 0#%I *e.e7.e* $. %07$."0# 081_0108. 

 

H$=%e 10E1E2M -F0J- .F$.B $- $ /20N1B .Fe 64X- F$* .Fe F"/Fe-. 02/$#"7 Xg-B =N. Je2e 2eG"#e* 0N. 

JFe# $11%I"#/ .Fe )e*"$# eGGe7.- 70#7e#.2$."0# P_WVQ.  HFe .0.$% 64X *"-.2"=N."0# "- -F0J# 0# 

!"/N2e 10EA. 

 

H$=%e 10E1E2D 12e-e#.- .Fe )e$# WR` $#* WR_ v$%Ne-B .Fe )e$# WR_ cN0."e#.-B $#* .Fe 

)e$# WR_ cN0."e#. 7$.e/02I =I "#*"v"*N$% -$)1%e %07$."0#.  U$-e* 0# .Fe )e.F0*- $#* .Fe $1120$7F 

*e.$"%e* "# 5e7."0# 8B -$)1%e %07$."0# 081_010R01 J$- *e.e2)"#e* .0 =e $ V$.e/02I 2.  

5$)1%e %07$."0# 081_010801 J$- *e.e2)"#e* .0 =e $ V$.e/02I RB "#*"7$."#/ -e*")e#.- $2e %"^e%I .0 

7$N-e $*ve2-e eGGe7.-.  HFe e%ev$.e* 70#-.".Ne#.- .F$. *2"ve -$)1%e %07$."0# 081_010801 "#.0 
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V$.e/02I R $2e 12")$2"%I 64X-.  !"/N2e 10ED -F0J- .Fe )e$# WR_ 7$.e/02I G02 e$7F -e*")e#. 

-$)1%e %07$."0# $. @e.%$#* 1U.   

 

Surface Water Screening — Level Risk-Estimation and Risk Calculation 

4- 12e-e#.e* "# H$=%e 10E1E28B -N2G$7e J$.e2 -$)1%e- Je2e 70)1$2e* J".F -72ee#"#/ v$%Ne- "# 

$7702*$#7e J".F .Fe 1207e*N2e- *e-72"=e* "# 5e7."0# 8.  4%% 1$2$)e.e2- J".F Xg- /2e$.e2 .F$# 1 02 J".F 

#0 -72ee#"#/ v$%Ne- $2e 7$22"e* G02J$2* .0 V<6V 2eG"#e)e#. PH$=%e 10E1E2OQ. 

 

Baseline Problem Formulation — Wetland 1B Surface Water COPC Refinement 

HFe -$)e $1120$7F P5e7."0# 10.1.8Q N-e* .0 2eG"#e @e.%$#* 14 -N2G$7e J$.e2 Je2e $11%"e* .0 

@e.%$#* 1U -N2G$7e J$.e2.  HFe )e.F0*- N-e* "# .Fe V<6V 2eG"#e)e#. "# .Fe 5".e 81 WR4 6207e-- $2e 

*e.$"%e* "# 5e7."0# 8.  V0)1$2"-0# 0G )$L")N) *e.e7.e* 70#7e#.2$."0#- J".F 2eG"#e)e#. v$%Ne- $2e 

12e-e#.e* "# H$=%e 10E1ER0.  4**"."0#$%%IB .Fe .$=%e- 70)1$2e 1Q $ve2$/e 70#7e#.2$."0#- .0 

-72ee#"#/ $#* 2eG"#e)e#. v$%Ne- .0 $--e-- 10.e#."$% eL10-N2e $720-- .Fe e#."2e Je.%$#* $#* 

2Q @e.%$#* 1U 70#7e#.2$."0#- .0 2eGe2e#7e 70#7e#.2$."0#-.  V<6V- 2e.$"#e* $G.e2 2eG"#e)e#. $2e 

12e-e#.e* "# H$=%e 10E1ER1. 

 

!02 @e.%$#* 1UB =$2"N)B 7$%7"N)B $#* )$#/$#e-e eL7ee*e* .Fe"2 5".e 81 G2e-FJ$.e2 2eGe2e#7e 

70#7e#.2$."0#- PH$=%e 10E1ER0Q.  U$2"N) $#* )$#/$#e-e $2e "#7%N*e* $- V<6V-e F0Jeve2B -"#7e 

7$%7"N) "- 70#-"*e2e* $# e--e#."$% #N.2"e#.B .Fe 70#-.".Ne#. J$- #0. 2e.$"#e*.  4. @e.%$#* 1U *N2"#/ .Fe 

6F$-e ++ "#ve-."/$."0#B #0#e 0G .Fe -$)e 2e.$"#e* 70#-.".Ne#.- Je2e *e.e7.e* "# -e*")e#. $#* 

-N2G$7e J$.e2 -$)1%e-.  @e.%$#* 1U -e*")e#.- F$* 2e%$."ve%I %0J H<V v$%Ne- 70)="#e* J".F 

-eve2$% 64X *e.e7."0#-B JF"7F 70N%* 2e-N%. G20) G2ecNe#. 2N#0GG 70#*"."0#- -70N2"#/ .F"- 

-.02) J$.e2 *".7F. 

  

HFe 70#7e1.N$% )0*e% =e%0J -I)=0%"]e- JF"7F e#v"20#)e#.$% F$=".$.- .F$. )$I =e ")1$7.e* =I 

@e.%$#* 1U 6F$-e ++ 70#-.".Ne#.- 2e.$"#e* *N2"#/ .Fe WR4 1207e--.  
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10E1E1M 

 

4- 0N.%"#e* "# .Fe $1120ve* !"#$% R+/!5 546 4**e#*N) PW/4mXB 1OOD*QB @e.%$#* 1 J$- 7%$--"G"e* $- $ 

Y20N1 S Je.%$#* $#* J$- #0. -$)1%e* *N2"#/ 6F$-e +++.  H0 $--e-- 2"-^- G20) 70#.$)"#$#.- .F$. 

="0$77N)N%$.eB .Fe 2e-N%.- G20) @e.%$#*- 14 $#* 1U J"%% =e N-e* "# .Fe <> 1 G00*E7F$"# )0*e% 

12e-e#.e* "# 5e7."0# 10.8. 

 

10.1.10 Wetland 1B — Human Health Risk Assessment 

@e.%$#* 1 "- *e-72"=e* "# 5e7."0# 10.1.1B $#* .Fe XXR4 "- -N))$2"]e* =e%0J. 

 

10.1.10.1 Site Data 

5N2G$7e J$.e2 $#* -e*")e#. *$.$ Je2e 70%%e7.e* $. @e.%$#* 1 *N2"#/ 6F$-e ++ 0G .Fe R+. 5e7."0# 10.1.8 

-N))$2"]e- .Fe #$.N2e $#* eL.e#. 0G 70#.$)"#$."0# G02 .F"- Je.%$#*.  5N2G$7e J$.e2 $#* -e*")e#. *$.$ 

$2e -N))$2"]e* "# H$=%e- 10E1E21 $#* 10E1E22.  

 

10.1.10.2 Conceptual Site Model 

4- *e-72"=e* "# 5e7."0# 10.1.1B @e.%$#* 1 J$- -e1$2$.e* "#.0 G2e-FJ$.e2 @e.%$#*- 14 $#* 1UB JFe2e 

@e.%$#* 14 "- .Fe 1$%N-.2"#e Je.%$#* *07N)e#.e* =I 6$2-0#- $#* 62N"..B $#* @e.%$#* 1U "- .Fe 

$*Z$7e#. -.02) J$.e2 *".7F.  477e-- .0 @e.%$#* 1 "- %")".e* =I F0)e%$#* -e7N2".I 2e-.2"7."0#-B -0 ". "- 

N#%"^e%I .0 =e $77e--e* =I .2e-1$--e2-.   
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10E1E1A 

X0Jeve2B 3$vI 1e2-0##e% 70N%* J$%^ $#*/02 J$*e .F20N/F .Fe $2e$.  50)e -e*")e#. $. .F"- Je.%$#* "- 

eL10-e* G02 )0-. 0G .Fe Ie$2B -0 -e*")e#. eL10-N2e J$- $--e--e* N-"#/ -0"% eL10-N2e )0*e%-.  

Se2)$% 70#.$7. 70N%* =e $ -"/#"G"7$#. eL10-N2e 1$.FJ$I $#* J$- "#7%N*e* "# .F"- XXR4.  U$-e* 0# .Fe 

-1e7"e- 12e-e#.B *e1.F 0G -N2G$7e J$.e2B $#* $v$"%$=%e F$=".$.B G"-F"#/ J0N%* #0. %"^e%I 077N2B $#* 

J$*"#/ J0N%* =e .Fe )0-. %"^e%I eL10-N2e -7e#$2"0. 

 
V<6V- Je2e "*e#."G"e* $- *e-72"=e* "# 5e7."0# O.  HFe G0%%0J"#/ -7e#$2"0- $#* eL10-N2e 1$.FJ$I- Je2e 

ev$%N$.e* G02 .F"- Je.%$#*; 

 

Scenario Medium Ingestion Dermal 

5e*")e#. ! ! _$"#.e#$#7e 
5N2G$7e J$.e2 ! ! 

5e*")e#. ! ! 
H2e-1$--e2 

5N2G$7e J$.e2 ! ! 

 

10.1.10.3 Risk Characterization 

HFe 7F"%* .2e-1$--e2 $#* $*N%. )$"#.e#$#7e J02^e2 -7e#$2"0- Je2e $--e--e* G02 .F"- Je.%$#* $- 

*e-72"=e* "# 5e7."0# O.   

 
Wetland 1B 

Trespasser 
4- -F0J# "# H$=%e- 10E1ER2 .F20N/F 10E1ER8B -e*")e#. "#/e-."0# 2"-^ e-.")$.e- G02 

)$"#.e#$#7e J02^e2- eL7ee* .Fe !SW6 2"-^ .F2e-F0%* 0G 1WEA G02 =e#]0P$Q1I2e#e.  Se2)$% 70#.$7. 2"-^ 

e-.")$.e- G02 )$"#.e#$#7e J02^e2- eL7ee* .Fe !SW6 2"-^ .F2e-F0%* 0G 1WEA G02 =e#]0P$Q1I2e#e.  

4- -F0J# "# H$=%e- 10E1ERM .F20N/F 10E1ERDB -N2G$7e J$.e2 "#/e-."0# $#* *e2)$% 70#.$7. 2"-^ e-.")$.e- 

G02 )$"#.e#$#7e J02^e2- Je2e =e%0J .Fe !SW6 2"-^ .F2e-F0%*.  X$]$2* "#*"7e- Je2e =e%0J 1.0. 

 

Maintenance Worker 
4- -F0J# "# H$=%e- 10E1ER2 .F20N/F 10E1ER8B -e*")e#. "#/e-."0# 2"-^ e-.")$.e- G02 

)$"#.e#$#7e J02^e2- eL7ee* .Fe !SW6 2"-^ .F2e-F0%* 0G 1WEA G02 =e#]0P$Q1I2e#e.  Se2)$% 70#.$7. 

2"-^ e-.")$.e- G02 )$"#.e#$#7e J02^e2- eL7ee* .Fe !SW6 2"-^ .F2e-F0%* 0G 1WEA G02 =e#]0P$Q1I2e#e $#* 

=e#]0P=QG%N02$#.Fe#e.   

 

4- -F0J# "# H$=%e- 10E1ERM .F20N/F 10E1ERDB -N2G$7e J$.e2 "#/e-."0# $#* *e2)$% 70#.$7. 2"-^ e-.")$.e- 

G02 )$"#.e#$#7e J02^e2- Je2e =e%0J .Fe !SW6 2"-^ .F2e-F0%*.  X$]$2* "#*"7e- Je2e =e%0J 1.0. 
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Summary of Wetland 1B Phase II Risk Estimates 

Scenario Medium Hazard Index Risk 

5e*")e#. 1.O8WER 1.A1WEM _$"#.e#$#7e 
5N2G$7e J$.e2 2.O8WE8 34 

5e*")e#. 2.A8WE0R 1.01WE0M 
H2e-1$--e2 

5N2G$7e J$.e2 1.8MWE02 34 

 

Wetland 1B HHRA COC Summary 

HFe G0%%0J"#/ 1$2$)e.e2- Je2e *e.e2)"#e* "# .Fe XXR4 .0 =e V<V- G02 @e.%$#* 1U; 

 

! Ue#]0P$Q1I2e#e 

! Ue#]0P=QG%N02$#.Fe#e 

 

10.1.11 Wetland 1B — Fate and Transport Analysis 

HF"- Je.%$#* %"e- "))e*"$.e%I 0N.-"*e .Fe -0N.FJe-. 702#e2 0G <> 1.  HJ0 -e*")e#. -$)1%e- $#* 

0#e -N2G$7e J$.e2 -$)1%e Je2e 70%%e7.e* $. .Fe Fe$*J$.e2- 0G .F"- Je.%$#*B Je%% $=0ve ".- 70#G%Ne#7e 

J".F @e.%$#* 14e .Fe Je.%$#* *2$"#- .0 .Fe #02.FJe-. .0J$2* ".- 70#G%Ne#7e J".F @e.%$#* 14 $#* .Fe 

Fe$*J$.e2- 0G Re*0N=. U$I0N.  HFe2e $2e #0 $--07"$.e* )0#".02"#/ Je%%- 02 =02"#/- G02 @e.%$#* 1Ue 

.Fe2eG02eB 0#%I .Fe -N2G$7e J$.e2/-e*")e#. .2$#-102. 1$.FJ$I- J".F"# .Fe Je.%$#* $2e ev$%N$.e*.  

 

HFe -e*")e#. $#* -N2G$7e J$.e2 V<6V- 2e.$"#e* $G.e2 2eG"#e)e#. G02 @e.%$#* 1U $2e %"-.e* "# 

H$=%e 10E1E2M $#* 10E1ER1 2e-1e7."ve%I. 

 
Surface Water/Sediment Transport to other Wetland Media Pathways:  
H0 ev$%N$.e .F"-B 1$2$)e.e2- *e.e7.e* "# N1/2$*"e#. %07$."0# 081_010R01 Je2e 70)1$2e* J".F 

*0J#/2$*"e#. %07$."0# 081_010801. 

 

Surface Water ? <#%I 0#e -N2G$7e J$.e2 -$)1%e J$- 70%%e7.e*e .Fe2eG02eB .F"- 1$.FJ$I 70N%* #0. =e 

ev$%N$.e*.  

 

Sediment ? Wv$%N$."0# 0G N1/2$*"e#. 081_010R01 J".F *0J#/2$*"e#. 081_010801 "#*"7$.e- $# 

"#72e$-e "# *e.e7.e* 1$2$)e.e2- P1D )e.$%-/20 02/$#"7- N1/2$*"e#. ve2-N- 20 )e.$%-/21 02/$#"7- 

*0J#/2$*"e#.Q.  HF2ee )e.$%- Je2e 12e-e#. *0J#/2$*"e#. .F$. Je2e #0. *e.e7.e* N1/2$*"e#.B $#* 

1D )e.$%- eLF"=".e* )0-.%I )0*e2$.e "#72e$-e- "# 70#7e#.2$."0#.  HJ0 02/$#"7 1$2$)e.e2- Je2e 12e-e#. 

*0J#/2$*"e#. .F$. Je2e #0. *e.e7.e* N1/2$*"e#.B $#* 1O 02/$#"7 1$2$)e.e2- eLF"=".e* /e#e2$%%I 
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)$2^e* "#72e$-e- "# 70#7e#.2$."0#.  H<V $%-0 eLF"=".e* $ )$2^e* "#72e$-e $#* "- %"^e%I "#G%Ne#7"#/ .F"- 

*0J#/2$*"e#. e#2"7F)e#. "# 1$2$)e.e2-. 

 

Wetland 1B 

@e.%$#* 1U "- $# $*Z$7e#.B 01e# -.02) J$.e2 *".7F.  HF"- *2$"#$/e *".7F =e/"#- $. $# 0N.G$%% G02)e* =I 

.J"# M8E"#7F 70#72e.e 1"1e- $#* )e2/e- *0J#-.2e$) J".F @e.%$#* @2. 5$)1%e %07$."0#- 081_010R01 

$#* 081_010801 Je2e 70%%e7.e* ZN-. *0J#-.2e$) G20) .F"- 0N.G$%%.  4 2ev"eJ 0G .Fe 

345 6e#-$70%$ 5@666 -F0J- $ -I-.e) 0G N#*e2/20N#* 70#72e.e 1"1e- %e$*"#/ .0 .F"- 0N.G$%%.  

@e.%$#* 1U "- 7N22e#.%I =e"#/ )0#".02e* N#*e2 .Fe 5.02) @$.e2 60%%N."0# 62eve#."0# 620/2$) "# 

$7702*$#7e J".F .Fe !%02"*$ Ye#e2"7 6e2)"..  

 

U$-e* 0# .Fe 2ev"eJ 0G 572ee#"#/ Xg-B ReG"#e)e#. Xg-B $#* .Fe 0.Fe2 2eG"#e)e#. .00%-B .Fe 

70#-.".Ne#.- )0-. %"^e%I .0 077N2 $. 70#7e#.2$."0#- F"/F e#0N/F .0 7$N-e $*ve2-e eGGe7.- $2e 1e-."7"*e- 

$#* 64X-.  5.02) J$.e2 2N#0GG G20) 20$*- $#* 1$2^"#/ %0.- "#.0 .Fe -.02) J$.e2 *2$"#$/e -I-.e) "- .Fe 

%"^e%I -0N27e 0G 64X- $. %07$."0#- 081_010R01 $#* 081_010801.  

 

5"#7e @e.%$#* 1U J"%% 70#."#Ne .0 =e N-e* $- $ -.02) J$.e2 70#veI$#7e -I-.e)B ". "- %"^e%I .F$. .Fe 

-I-.e) J"%% 2e70#.$)"#$.e ".-e%G $G.e2 eve2I 2$"# eve#. $#* 70#."#Ne .0 /e#e2$.e Xg eL7ee*$#7e- G02 

64X-.  

 

U$-e* 0# .Fe 6F$-e ++ 2e-N%.-B @e.%$#* 1 PJe.%$#* $#* *2$"#$/e *".7FQ J$- "*e#."G"e* "# .Fe 

$1120ve* !"#$% R+/!5 546 4**e#*N) PW/4mXB 1OOD*Q $- $# <2$#/eEV0*e* @e.%$#*B "#*"7$."#/ 

70#.$)"#$."0# .F$. J$- 10--"=%I 2e%$.e* .0 #e$2=I +R -".e-B =N. J".F %")".e* 70#.$)"#$#.- 

eL7ee*"#/ -e*")e#. 72".e2"$ $#* 2eGe2e#7e 70#7e#.2$."0#-.  V0#.$)"#$#.- *e.e7.e* "# .Fe-e Je.%$#*- 

Je2e $%-0 70#-"*e2e* .0 =e 10--"=%e -0N27e- 0G e70%0/"7$% 2"-^.  +# $**"."0#B @e.%$#* 1 J$- 7%$--"G"e* $- 

$ Y20N1 S Je.%$#*.  Y20N1 S $%-0 70#.$"#- @e.%$#*- 10B AB MUB $#* @1.  4- -.$.e* "# .Fe $1120ve* 

!"#$% R+/!5 546 4**e#*N) PW/4mXB 1OOD*QB Y20N1 S Je.%$#*- Je2e 2e)0ve* G20) GN2.Fe2 

70#-"*e2$."0# =$-e* 0# .Fe 10.e#."$% 2e7e1.02- .0 70#.$)"#$#. 70#7e#.2$."0#-.   



Table 10-1-1
Wetland 1A Phase II 
Sediment Physical Parameters

Parameter 041M010101 041M010201

Percent Solids (%) 74.0000 42.2000
TOC (%) 3.6300 14.5000
Grain Size Analysis
(percent of composition1)

Fine Gravel N/A 1.0000
Coarse Sand 0.0000 1.0000

Medium Sand 5.0000 13.0000
Fine Sand 71.0000 32.0000

Silt and Clay 24.0000 53.0000
Description Black Silty Sand with Organics Black Sandy Silt with Organics 

Note:
1  = Derived from sieve analyses.



Table 10-1-2
Wetland 1A Phase II
Sediment Analytical Results

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater Than 
Reference 

Concentration
Number 
Detected Number Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection Location

Metals (mg/kg)
Aluminum 13,610.0 1 3 3 2,230.0 27,800.0 11,500.0 041M010201
Antimony 4.430 1 1 3 3.10 3.10 3.210 041M010201
Arsenic 6.620 0 2 3 0.440 2.50 1.180 041M010101
Barium 14.0 1 3 3 3.70 73.90 29.50 041M010201
Beryllium 0.840 0 1 3 0.750 0.750 0.340 041M010201
Cadmium 1.80 0 1 3 1.20 1.20 0.675 041M010201
Calcium 10,756.670 0 3 3 327.0 2,390.0 1,090.0 041M010201
Chromium 39.370 1 3 3 1.50 57.70 22.30 041M010201
Cobalt 2.80 0 1 3 1.80 1.80 0.925 041M010201
Copper 19.50 1 3 3 1.10 22.30 9.830 041M010201
Iron 11,911.670 0 3 3 484.0 6,150.0 2,710.0 041M010201
Lead 82.470 1 3 3 1.80 87.30 37.0 041M010101
Magnesium 7,513.330 0 3 3 75.90 621.0 276.0 041M010201
Manganese 37.970 0 3 3 3.70 17.80 8.50 041M010201
Mercury 0.550 0 2 3 0.070 0.250 0.142 041M010201
Nickel 9.280 0 2 3 0.80 8.0 5.780 041M010201
Potassium 1,628.670 0 2 3 55.90 309.0 303.0 041M010201
Selenium 3.450 0 1 3 1.30 1.30 0.80 041M010101
Sodium 18,993.330 0 2 3 97.0 204.0 103.0 001M000101
Vanadium 28.670 1 3 3 2.30 35.30 14.0 041M010201
Zinc 36.730 1 3 3 2.20 91.0 34.50 041M010201
Pesticides and PCBs ( g/kg)
Aroclor-1260 N/A 0 1 3 7.70 7.70 13.60 041M010201
Total PCBs N/A 0 1 3 22.0 22.0 96.10 041M010201
Dieldrin N/A 0 2 3 3.70 6.90 3.570 041M010201
alpha-Chlordane N/A 0 1 3 2.70 2.70 1.470 041M010201
gamma-Chlordane N/A 0 1 3 1.90 1.90 1.20 041M010201
Total Chlordane N/A 0 1 3 4.60 4.60 2.670 041M010201
4,4'-DDD 50.0 0 2 3 3.10 7.90 3.710 041M010201
4,4'-DDE 40.0 0 2 3 5.80 8.60 4.840 041M010201
4,4'-DDT 20.0 0 2 3 1.10 1.20 0.805 001M000101
Total DDT 110.0 0 2 3 10.10 17.60 9.350 041M010201
SVOCs ( g/kg)
bis(2-Ethylhexyl)phthalate (BEHP) N/A 0 2 3 41.0 260.0 207.0 041M010201
VOCs ( g/kg)
2-Butanone (MEK) N/A 0 1 3 110.0 110.0 42.30 041M010201
Acetone N/A 0 1 3 250.0 250.0 90.30 041M010201

Notes:
g/kg  = micrograms per kilogram

mg/kg = milligrams per kilogram
N/A     = Not Applicable

Frequency of Detections Range of Detections



Table 10-1-3
Wetland 1A Phase II
Surface Water Analytical Results

 Parameter

Reference 
Concentration 
(if applicable)

Number 
Greater Than 

Reference 
Concentration

Number 
Detected Number Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals ( g/L)
Aluminum 1,090.25 1 1 1 2,120.0 2,120.0 2,120.0 001W000101
Arsenic 2.7 1 1 1 3.4 3.4 3.4 001W000101
Barium 3.68 1 1 1 32.1 32.1 32.1 001W000101
Calcium 7,675.0 1 1 1 11,700.0 11,700.0 11,700.0 001W000101
Chromium 8.0 1 1 1 13.5 13.5 13.5 001W000101
Copper 4.0 1 1 1 7.5 7.5 7.5 001W000101
Iron 2,360.0 1 1 1 3,540.0 3,540.0 3,540.0 001W000101
Lead 3.2 1 1 1 6.0 6.0 6.0 001W000101
Magnesium 20,260.0 0 1 1 2,140.0 2,140.0 2,140.0 001W000101
Manganese 13.2 1 1 1 143.0 143.0 143.0 001W000101
Potassium 6,995.0 0 1 1 1,040.0 1,040.0 1,040.0 001W000101
Sodium 182,200.0 0 1 1 5,510.0 5,510.0 5,510.0 001W000101
Vanadium 4.7 1 1 1 10.2 10.2 10.2 001W000101
Zinc 5.53 1 1 1 39.7 39.7 39.7 001W000101

Notes:
g/L = micrograms per liter

N/A  = Not Applicable

Frequency of Detections Range of Detections



Table 10-1-4
Wetland 1A Phase II
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed

Min 
SQL

Max 
SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Aluminum 3 3 2,230 27,800 041M010201 27,800 J N/A Yes No SV
Antimony 1 3 0.075 6.45 3.1 3.1 041M010201 3.1 J 12 2 0.26 No Max Detect < SV
Arsenic 2 3 0.6 0.6 0.44 2.5 041M010101 2.5 7.24 1, 2 0.35 No Max Detect < SV
Barium 3 3 3.7 73.9 041M010201 73.9 N/A Yes No SV
Beryllium 1 3 0.035 0.235 0.75 0.75 041M010201 0.75 N/A Yes No SV
Cadmium 1 3 0.075 0.75 1.2 1.2 041M010201 1.2 0.676 1 1.78 Yes Max Detect > SV
Calcium 3 3 327 2,390 041M010201 2,390 J N/A Yes No SV
Chromium 3 3 1.5 57.7 041M010201 57.7 52.3 1, 2 1.1 Yes Max Detect > SV
Cobalt 1 3 0.075 0.9 1.8 1.8 041M010201 1.8 J N/A Yes No SV
Copper 3 3 1.1 22.3 041M010201 22.3 18.7 1, 2 1.19 Yes Max Detect > SV
Cyanide (CN) 0 3 0.315 0.6 ND 0.6 U N/A Yes No SV
Iron 3 3 484 6,150 041M010201 6,150 N/A Yes No SV
Lead 3 3 1.8 87.3 041M010101 87.3 30.2 1, 2 2.89 Yes Max Detect > SV
Magnesium 3 3 75.9 621 041M010201 621 J N/A Yes No SV
Manganese 3 3 3.7 17.8 041M010201 17.8 N/A Yes No SV
Mercury 2 3 0.105 0.105 0.07 0.25 041M010201 0.25 0.13 1, 2 1.92 Yes Max Detect > SV
Nickel 2 3 8.55 8.55 0.8 8 041M010201 8 15.9 1, 2 0.50 No Max Detect < SV
Potassium 2 3 545 545 55.9 309 041M010201 309 J N/A Yes No SV
Selenium 1 3 0.25 0.85 1.3 1.3 041M010101 1.3 N/A Yes No SV
Silver 0 3 0.185 0.85 ND 0.85 U 0.733 1 1.16 Yes Max SQL> SV
Sodium 2 3 8 8 97 204 001M000101 204 N/A Yes No SV
Thallium 0 3 0.15 0.75 ND 0.75 U N/A Yes No SV
Vanadium 3 3 2.3 35.3 041M010201 35.3 N/A Yes No SV
Zinc 3 3 2.2 91 041M010201 91 124 1, 2 0.73 No Max Detect < SV

2-Methylnaphthalene 0 3 22.5 320 ND 320 U 20.2 1 15.8 No TOC normalized PAHs < TEC
Acenaphthene 0 3 11 320 ND 320 U 6.71 1 47.7 No TOC normalized PAHs < TEC
Acenaphthylene 0 3 22.5 320 ND 320 U 5.87 1 54.5 No TOC normalized PAHs < TEC
Anthracene 0 3 22.5 320 ND 320 U 46.9 1 6.82 No TOC normalized PAHs < TEC
Benzo(a)anthracene 0 3 22.5 320 ND 320 U 74.8 1 4.28 No TOC normalized PAHs < TEC
Benzo(a)pyrene 0 3 22.5 320 ND 320 U 88.8 1 3.6 No TOC normalized PAHs < TEC
Chrysene 0 3 22.5 320 ND 320 U 108 1 2.96 No TOC normalized PAHs < TEC
Dibenz(a,h)anthracene 0 3 22.5 320 ND 320 U 6.22 1 51.4 No TOC normalized PAHs < TEC
Fluoranthene 0 3 22.5 320 ND 320 U 113 1 2.83 No TOC normalized PAHs < TEC
Fluorene 0 3 11 320 ND 320 U 21.2 1 15.1 No TOC normalized PAHs < TEC
Naphthalene 0 3 22.5 320 ND 320 U 34.6 1 9.25 No TOC normalized PAHs < TEC
Phenanthrene 0 3 22.5 320 ND 320 U 86.7 1 3.69 No TOC normalized PAHs < TEC
Pyrene 0 3 22.5 320 ND 320 U 153 1 2.09 No TOC normalized PAHs < TEC
Total PAHs 0 3 270 4160 ND 4160 U 1684 1, 2 2.47 No TOC normalized PAHs < TEC
TOC Normalized PAHs 0 3 7.42 114.6 ND 114.6 U 290 3 0.395 No Max SQL< SV

Aroclor-1016 0 3 1.15 32 ND 32 UJ 21.6 N/A 1.48 Yes Max SQL> SV
Aroclor-1221 0 3 2.3 65 ND 65 UJ 67 2 0.97 No Max SQL< SV
Aroclor-1232 0 3 1.15 32 ND 32 UJ 21.6 N/A 1.48 Yes Max SQL> SV
Aroclor-1242 0 3 1.15 32 ND 32 UJ 21.6 N/A 1.48 Yes Max SQL> SV
Aroclor-1248 0 3 1.15 32 ND 32 UJ 21.6 N/A 1.48 Yes Max SQL> SV
Aroclor-1254 0 3 1.15 32 ND 32 UJ 21.6 N/A 1.48 Yes Max SQL> SV
Aroclor-1260 1 3 1.15 32 7.7 7.7 041M010201 7.7 J 21.6 N/A 0.36 No Max Detect < SV
Total PCBs 1 3 9.2 257 22 22 041M010201 22 21.6 1 1.02 Yes Max Detect > SV

Aldrin 0 3 0.055 1.65 ND 1.65 U N/A Yes No SV
Dieldrin 2 3 0.115 0.115 3.7 6.9 041M010201 6.9 J 0.716 1 9.64 Yes Max Detect > SV
Endosulfan I 0 3 0.055 1.65 ND 1.65 U N/A Yes No SV
Endosulfan II 0 3 0.115 3.2 ND 3.2 U N/A Yes No SV
Endosulfan sulfate 0 3 0.115 3.2 ND 3.2 U N/A Yes No SV
Heptachlor 0 3 0.055 1.65 ND 1.65 U N/A Yes No SV
Heptachlor epoxide 0 3 0.055 1.65 ND 1.65 U N/A Yes No SV
Methoxychlor 0 3 0.55 16.5 ND 16.5 U N/A Yes No SV
Toxaphene 0 3 11.5 165 ND 165 U N/A Yes No SV
alpha-Chlordane 1 3 0.055 1.65 2.7 2.7 041M010201 2.7 J 1.7 1 1.59 Yes Max Detect > SV
gamma-Chlordane 1 3 0.055 1.65 1.9 1.9 041M010201 1.9 J 1.7 1 1.12 Yes Max Detect > SV
Total Chlordane 1 3 0.11 3.3 4.6 4.6 041M010201 4.6 1.7 1 2.71 Yes Max Detect > SV
Endrin 0 3 0.115 3.2 ND 3.2 U 3.3 2 0.97 No Max SQL< SV
Endrin aldehyde 0 3 0.115 3.2 ND 3.2 U 3.3 2 0.97 No Max SQL< SV
Endrin ketone 0 3 0.115 3.2 ND 3.2 U 3.3 2 0.97 No Max SQL< SV
Total Endrin 0 3 0.345 9.6 ND 9.6 U 3.3 2 2.91 Yes Max SQL> SV
alpha-BHC 0 3 0.055 1.65 ND 1.65 UJ N/A Yes No SV
beta-BHC 0 3 0.055 1.65 ND 1.65 UJ 0.32 N/A 5.16 Yes Max SQL> SV
delta-BHC 0 3 0.055 1.65 ND 1.65 UJ 0.32 N/A 5.16 Yes Max SQL> SV
gamma-BHC (Lindane) 0 3 0.055 1.65 ND 1.65 UJ 0.32 1 5.16 Yes Max SQL> SV
Total BHC 0 3 0.22 6.6 ND 6.6 U 0.32 2 20.6 Yes Max SQL> SV
4,4'-DDD 2 3 0.115 0.115 3.1 7.9 041M010201 7.9 J 1.22 1 6.48 Yes Max Detect > SV
4,4'-DDE 2 3 0.115 0.115 5.8 8.6 041M010201 8.6 J 2.07 1 4.15 Yes Max Detect > SV
4,4'-DDT 2 3 0.115 0.115 1.1 1.2 001M000101 1.2 J 1.19 1 1.01 Yes Max Detect > SV
Total DDT 2 3 0.345 0.345 10.1 17.6 041M010201 17.6 3.3 2 5.33 Yes Max Detect > SV

1,2,4-Trichlorobenzene 0 3 225 2,000 ND 2,000 U N/A Yes No SV
1,2-Dichlorobenzene 0 3 225 2,000 ND 2,000 U N/A Yes No SV
1,3-Dichlorobenzene 0 3 225 2,000 ND 2,000 U N/A Yes No SV
1,4-Dichlorobenzene 0 3 225 2,000 ND 2,000 U N/A Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 3 225 2,000 ND 2,000 U N/A Yes No SV
2,4,5-Trichlorophenol 0 3 550 4,850 ND 4,850 U N/A Yes No SV
2,4,6-Trichlorophenol 0 3 225 2,000 ND 2,000 U N/A Yes No SV
2,4-Dichlorophenol 0 3 225 2,000 ND 2,000 U N/A Yes No SV
2,4-Dimethylphenol 0 3 225 2,000 ND 2,000 U N/A Yes No SV
2,4-Dinitrophenol 0 3 550 4,850 ND 4,850 U N/A Yes No SV
2,4-Dinitrotoluene 0 3 225 2,000 ND 2,000 U N/A Yes No SV
2,6-Dinitrotoluene 0 3 225 2,000 ND 2,000 U N/A Yes No SV
2-Chloronaphthalene 0 3 225 2,000 ND 2,000 U N/A Yes No SV
2-Chlorophenol 0 3 225 2,000 ND 2,000 U N/A Yes No SV
2-Methyl-4,6-Dinitrophenol 0 3 550 4,850 ND 4,850 U N/A Yes No SV
2-Methylphenol (o-Cresol) 0 3 225 2,000 ND 2,000 U N/A Yes No SV
2-Nitroaniline 0 3 225 2,000 ND 2,000 U N/A Yes No SV
2-Nitrophenol 0 3 225 2,000 ND 2,000 U N/A Yes No SV
3,3'-Dichlorobenzidine 0 3 225 2,000 ND 2,000 U N/A Yes No SV
3-Nitroaniline 0 3 550 4,850 ND 4,850 U N/A Yes No SV
4-Bromophenyl-phenylether 0 3 225 2,000 ND 2,000 U N/A Yes No SV
4-Chloro-3-methylphenol 0 3 225 2,000 ND 2,000 U N/A Yes No SV
4-Chloroaniline 0 3 225 2,000 ND 2,000 U N/A Yes No SV
4-Chlorophenylphenyl ether 0 3 225 2,000 ND 2,000 U N/A Yes No SV
4-Methylphenol (p-Cresol) 0 3 225 2,000 ND 2,000 U N/A Yes No SV
4-Nitroaniline 0 3 550 4,850 ND 4,850 U N/A Yes No SV
4-Nitrophenol 0 3 550 4,850 ND 4,850 U N/A Yes No SV
Benzo(b)fluoranthene 0 3 22.5 320 ND 320 U N/A No TOC normalized PAHs < TEC
Benzo(g,h,i)perylene 0 3 22.5 320 ND 320 U N/A No TOC normalized PAHs < TEC
Benzo(k)fluoranthene 0 3 22.5 320 ND 320 U N/A No TOC normalized PAHs < TEC
bis(2-Chloroethoxy)methane 0 3 225 2,000 ND 2000 U N/A Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 2 3 320 320 41 260 041M010201 260 J 182 1, 2 1.43 Yes Max Detect > SV
Butylbenzylphthalate 0 3 225 2,000 ND 2,000 U 182 1, 2 11 Yes Max SQL > SV
Carbazole 0 3 225 2,000 ND 2,000 U N/A Yes No SV
Dibenzofuran 0 3 225 2,000 ND 2,000 U N/A Yes No SV
Diethylphthalate 0 3 225 2,000 ND 2,000 U 182 1, 2 11 Yes Max SQL > SV
Dimethylphthalate 0 3 225 2,000 ND 2,000 U 182 1, 2 11 Yes Max SQL > SV
Di-n-butylphthalate 0 3 225 2,000 ND 2,000 U 182 1, 2 11 Yes Max SQL > SV
Di-n-octylphthalate 0 3 225 2,000 ND 2,000 U 182 1, 2 11 Yes Max SQL > SV
Hexachlorobenzene 0 3 225 2,000 ND 2,000 U N/A Yes No SV
Hexachlorobutadiene 0 3 225 2,000 ND 2,000 U N/A Yes No SV
Hexachlorocyclopentadiene 0 3 225 2,000 ND 2,000 U N/A Yes No SV
Hexachloroethane 0 3 225 2,000 ND 2,000 U N/A Yes No SV
Indeno(1,2,3-cd)pyrene 0 3 22.5 320 ND 320 U N/A No TOC normalized PAHs < TEC
Isophorone 0 3 225 2,000 ND 2,000 U N/A Yes No SV
Nitrobenzene 0 3 225 2,000 ND 2,000 U N/A Yes No SV
N-Nitroso-di-n-propylamine 0 3 22.5 320 ND 320 U N/A Yes No SV
N-Nitrosodiphenylamine 0 3 225 2,000 ND 2,000 U N/A Yes No SV
Pentachlorophenol 0 3 550 4,850 ND 4,850 U N/A Yes No SV
Phenol 0 3 225 2,000 ND 2,000 U N/A Yes No SV

Metals (mg/kg)

PAHs (µg/kg)

PCBs (µg/kg)

Pesticides (µg/kg)

SVOCs (µg/kg)



Table 10-1-4
Wetland 1A Phase II
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed

Min 
SQL

Max 
SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

1,1,1-Trichloroethane 0 3 7 10.5 ND 10.5 UJ N/A Yes No SV
1,1,2,2-Tetrachloroethane 0 3 7 10.5 ND 10.5 UJ N/A Yes No SV
1,1,2-Trichloroethane 0 3 7 10.5 ND 10.5 UJ N/A Yes No SV
1,1-Dichloroethane 0 3 7 10.5 ND 10.5 U N/A Yes No SV
1,1-Dichloroethene 0 3 7 10.5 ND 10.5 U N/A Yes No SV
1,2-Dichloroethane 0 3 7 10.5 ND 10.5 U N/A Yes No SV
1,2-Dichloroethene (total) 0 3 7 10.5 ND 10.5 U N/A Yes No SV
1,2-Dichloropropane 0 3 7 10.5 ND 10.5 UJ N/A Yes No SV
2-Butanone (MEK) 1 3 7 10 110 110 041M010201 110 N/A Yes No SV
2-Hexanone 0 3 7 10.5 ND 10.5 UJ N/A Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 3 7 10.5 ND 10.5 UJ N/A Yes No SV
Acetone 1 3 7 14 250 250 041M010201 250 N/A Yes No SV
Benzene 0 3 7 10.5 ND 10.5 UJ N/A Yes No SV
Bromodichloromethane 0 3 7 10.5 ND 10.5 UJ N/A Yes No SV
Bromoform 0 3 7 10.5 ND 10.5 UJ N/A Yes No SV
Bromomethane 0 3 7 10.5 ND 10.5 U N/A Yes No SV
Carbon disulfide 0 3 7 10.5 ND 10.5 U N/A Yes No SV
Carbon tetrachloride 0 3 7 10.5 ND 10.5 UJ N/A Yes No SV
Chlorobenzene 0 3 7 10.5 ND 10.5 UJ N/A Yes No SV
Chloroethane 0 3 7 10.5 ND 10.5 U N/A Yes No SV
Chloroform 0 3 7 10.5 ND 10.5 U N/A Yes No SV
Chloromethane 0 3 7 10.5 ND 10.5 U N/A Yes No SV
cis-1,3-Dichloropropene 0 3 7 10.5 ND 10.5 UJ N/A Yes No SV
Dibromochloromethane 0 3 7 10.5 ND 10.5 UJ N/A Yes No SV
Ethylbenzene 0 3 7 10.5 ND 10.5 UJ N/A Yes No SV
Methylene chloride 0 3 7 60 ND 60 U N/A Yes No SV
Styrene 0 3 7 10.5 ND 10.5 UJ N/A Yes No SV
Tetrachloroethene 0 3 7 10.5 ND 10.5 UJ N/A Yes No SV
trans-1,3-Dichloropropene 0 3 7 10.5 ND 10.5 UJ N/A Yes No SV
Trichloroethene 0 3 7 10.5 ND 10.5 UJ N/A Yes No SV
Vinyl chloride 0 3 2 10 ND 10 U N/A Yes No SV
Xylene (Total) 0 3 7 10.5 ND 10.5 UJ N/A Yes No SV

 U or ND = Not Detected at or above the SQL mg/kg oc = milligrams per kilograms - organic carbon

1 = USEPA Region 4 Screening Value.  Detailed explanation for SVs provided in Section 8.0. HQ = Hazard Quotient mg/kg = milligrams per kilograms
2 = FDEP Threshold effects level g/kg = micrograms per kilograms

Notes:
Sources for Screening Values:
SV = Screening Value SQL = Sample Quantitation Limit D = Diluted Result

VOCs (µg/kg)

Supporting Information:

 SHQ = Screening Hazard Quotient Parameters in bold were detected and exceeded screening values.
 J = Estimated value UJ = Not detected.  SQL is estimated.

N/A = No screening value available.



Table 10-1-5   
Wetland 1A Phase II   
Sediment COPCs Retained After Screening    

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum Dieldrin bis(2-Ethylhexyl)phthalate (BEHP) 2-Butanone (MEK)
Barium alpha-Chlordane Acetone
Beryllium gamma-Chlordane
Cadmium Total Chlordane
Calcium 4,4'-DDD
Chromium 4,4'-DDE
Cobalt 4,4'-DDT
Copper Total DDT
Iron Total PCBs
Lead
Magnesium
Manganese
Mercury
Potassium
Selenium
Sodium
Vanadium

Cyanide (CN) Aldrin 1,2,4-Trichlorobenzene 1,1,1-Trichloroethane
Thallium Endosulfan I 1,2-Dichlorobenzene 1,1,2,2-Tetrachloroethane
Silver Endosulfan II 1,3-Dichlorobenzene 1,1,2-Trichloroethane

Endosulfan sulfate 1,4-Dichlorobenzene 1,1-Dichloroethane
Heptachlor 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1-Dichloroethene
Heptachlor epoxide 2,4,5-Trichlorophenol 1,2-Dichloroethane
Methoxychlor 2,4,6-Trichlorophenol 1,2-Dichloroethene (total)
Toxaphene 2,4-Dichlorophenol 1,2-Dichloropropane
Total Endrin 2,4-Dimethylphenol 2-Hexanone
alpha-BHC 2,4-Dinitrophenol 4-Methyl-2-Pentanone (MIBK)
beta-BHC 2,4-Dinitrotoluene Benzene
delta-BHC 2,6-Dinitrotoluene Bromodichloromethane
gamma-BHC (Lindane) 2-Chloronaphthalene Bromoform
Total BHC 2-Chlorophenol Bromomethane
Aroclor-1016 2-Methyl-4,6-Dinitrophenol Carbon disulfide
Aroclor-1232 2-Methylphenol (o-Cresol) Carbon tetrachloride
Aroclor-1242 2-Nitroaniline Chlorobenzene
Aroclor-1248 2-Nitrophenol Chloroethane
Aroclor-1254 3,3'-Dichlorobenzidine Chloroform

3-Nitroaniline Chloromethane
4-Bromophenyl-phenylether cis-1,3-Dichloropropene
4-Chloro-3-methylphenol Dibromochloromethane
4-Chloroaniline Ethylbenzene
4-Chlorophenylphenyl ether Methylene chloride
4-Methylphenol (p-Cresol) Styrene
4-Nitroaniline Tetrachloroethene
4-Nitrophenol Toluene
bis(2-Chloroethoxy)methane trans-1,3-Dichloropropene
bis(2-Chloroethyl)ether Trichloroethene
Butylbenzylphthalate Vinyl chloride
Carbazole Xylene (Total)
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol

Not Detected Parameters

Detected Parameters



Table 10-1-6
Wetland 1A Phase II
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value Source

Maximum 
Result     
SV HQ

Average 
Result     
SV HQ

Maximum 
Result     
RV HQ

Average 
Result     
RV HQ

Number 
Detected  

> RV
Reference 

Concentration

Number 
Detected > 
Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

Aluminum 3 3 11,500 2,230 27,800 27,800 J 041M010201 NA 0 13,610 1 Yes EPC > RC and no RV
Barium 3 3 29.5 3.7 73.9 73.9 041M010201 NA 0 14 1 Yes EPC > RC and no RV
Beryllium 1 3 0.135 0.035 0.235 0.34 0.75 0.75 0.75 041M010201 NA 0 0.84 0 No EPC < RC
Cadmium 1 3 0.412 0.075 0.75 0.675 1.2 1.2 1.2 041M010201 0.68 4.21 PEL 1.78 1.00 0.29 0.16 0 1.8 0 No EPC < RC and RV
Calcium 3 3 1,090 327 2,390 2,390 J 041M010201 NA 0 10,756.67 0 No EPC < RC
Chromium 3 3 22.3 1.5 57.7 57.7 041M010201 52.3 160 PEL 1.1 0.43 0.36 0.14 0 39.37 1 No EPC > RC, but < RV
Cobalt 1 3 0.487 0.075 0.9 0.925 1.8 1.8 1.8 J 041M010201 NA 0 2.8 0 No EPC < RC
Copper 3 3 9.83 1.1 22.3 22.3 041M010201 18.7 108 PEL 1.19 0.53 0.21 0.09 0 19.5 1 No EPC > RC, but < RV
Cyanide (CN) 0 3 0.488 0.315 0.6 0.488 0.6 U ND NA 0 5.22 0 No EPC < RC
Iron 3 3 2,710 484 6,150 6,150 041M010201 NA 0 11,911.67 0 No EPC < RC
Lead 3 3 37 1.8 87.3 87.3 041M010101 30.2 112 PEL 2.89 1.23 0.78 0.33 0 82.47 1 No EPC > RC, but < RV
Magnesium 3 3 276 75.9 621 621 J 041M010201 NA 0 7,513.33 0 No EPC < RC
Manganese 3 3 8.5 3.7 17.8 17.8 041M010201 NA 0 37.97 0 No EPC < RC
Mercury 2 3 0.105 0.105 0.105 0.142 0.07 0.25 0.25 041M010201 0.13 0.696 PEL 1.92 1.09 0.36 0.20 0 0.55 0 No EPC < RC and RV
Potassium 2 3 545 545 545 303 55.9 309 309 J 041M010201 NA 0 1,628.67 0 No EPC < RC
Selenium 1 3 0.55 0.25 0.85 0.8 1.3 1.3 1.3 041M010101 NA 0 3.45 0 No EPC < RC
Silver 0 3 0.45 0.185 0.85 0.45 0.85 U ND 0.73 1.77 PEL 1.16 0.61 0.48 0.25 0 2.1 0 No EPC < RC and RV
Sodium 2 3 8 8 8 103 97 204 204 001M000101 NA 0 18933.33 0 No EPC < RC
Thallium 0 3 0.383 0.15 0.75 0.383 0.75 U ND NA 0 1.57 0 No EPC < RC
Vanadium 3 3 14 2.3 35.3 35.3 041M010201 NA 0 28.77 1 Yes EPC > RC and no RV

2-Methylnaphthalene 0 3 181 22.5 320 181 320 U ND 20.2 201 PEL 15.8 8.95 1.59 0.9 0 0 No Parameter Not Detected; Max SQL > RV
Acenaphthene 0 3 142 11 320 142 320 U ND 6.71 88.9 PEL 47.7 21.2 3.6 1.6 0 0 No Parameter Not Detected; Max SQL > RV
Acenaphthylene 0 3 181 22.5 320 181 320 U ND 5.87 128 PEL 54.5 30.8 2.5 1.41 0 0 No Parameter Not Detected; Max SQL > RV
Dibenz(a,h)anthracene 0 3 181 22.5 320 181 320 U ND 6.22 135 PEL 51.4 29.1 2.37 1.34 0 0 No Parameter Not Detected; Max SQL > RV

Aroclor-1016 0 3 11.7 1.15 32 11.7 32 UJ ND 21.6 189 PEL 1.48 0.54 0.17 0.06 0 0 No RV HQ <1 and no RC
Aroclor-1221 0 3 2.3 65 65 J ND 67 189 PEL 0.97 0.34 0 0 No RV HQ <1 and no RC
Aroclor-1232 0 3 11.7 1.15 32 11.7 32 UJ ND 21.6 189 PEL 1.48 0.54 0.17 0.06 0 0 No RV HQ <1 and no RC
Aroclor-1242 0 3 11.7 1.15 32 11.7 32 UJ ND 21.6 189 PEL 1.48 0.54 0.17 0.06 0 0 No RV HQ <1 and no RC
Aroclor-1248 0 3 11.7 1.15 32 11.7 32 UJ ND 21.6 189 PEL 1.48 0.54 0.17 0.06 0 0 No RV HQ <1 and no RC
Aroclor-1254 0 3 11.7 1.15 32 11.7 32 UJ ND 21.6 189 PEL 1.48 0.54 0.17 0.06 0 0 No RV HQ <1 and no RC
Aroclor-1260 1 3 1.15 32 7.7 J 041M010201 21.6 189 PEL 0.36 0.04 0 0 No RV HQ <1 and no RC
Total PCBs 1 3 133 9.2 257 96.1 22 22 22 041M010201 21.6 189 PEL 1.02 4.45 0.12 0.51 0 0 No RV HQ <1 and no RC

Aldrin 0 3 0.602 0.055 1.65 0.602 1.65 U ND NA 0 0 No Parameter Not Detected
Dieldrin 2 3 0.115 0.115 0.115 3.57 3.7 6.9 6.9 J 041M010201 0.7 4.3 PEL 9.64 4.99 1.6 0.83 1 0 Yes RV HQ > 1 and no RC
Endosulfan I 0 3 0.602 0.055 1.65 0.602 1.65 U ND NA 0 0 No Parameter Not Detected
Endosulfan II 0 3 1.17 0.115 3.2 1.17 3.2 U ND NA 0 0 No Parameter Not Detected
Endosulfan sulfate 0 3 1.17 0.115 3.2 1.17 3.2 U ND NA 0 0 No Parameter Not Detected
Endrin 0 3 0.115 3.2 3.2 U ND 3.3 0.97 0 0 No Parameter Not Detected
Endrin aldehyde 0 3 0.115 3.2 3.2 U ND 3.3 0.97 0 0 No Parameter Not Detected
Endrin ketone 0 3 0.115 3.2 3.2 U ND 3.3 0.97 0 0 No Parameter Not Detected
Total Endrin 0 3 0.345 9.6 9.6 U ND 3.3 2.91 0 0 No Parameter Not Detected
Heptachlor 0 3 0.602 0.055 1.65 0.602 1.65 U ND NA 0 0 No Parameter Not Detected
Heptachlor epoxide 0 3 0.602 0.055 1.65 0.602 1.65 U ND NA 0 0 No Parameter Not Detected
Methoxychlor 0 3 6.02 0.55 16.5 6.02 16.5 U ND NA 0 0 No Parameter Not Detected
Toxaphene 0 3 65.7 11.5 165 65.7 165 U ND NA 0 0 No Parameter Not Detected
alpha-Chlordane 1 3 0.853 0.055 1.65 1.47 2.7 2.7 2.7 J 041M010201 1.7 4.79 PEL 1.59 0.86 0.56 0.31 0 0 No RV HQ <1 and no RC
gamma-Chlordane 1 3 0.853 0.055 1.65 1.2 1.9 1.9 1.9 J 041M010201 1.7 4.79 PEL 1.12 0.71 0.40 0.25 0 0 No RV HQ <1 and no RC
Total Chlordane 1 3 1.71 0.11 3.3 2.67 4.6 4.6 4.6 041M010201 1.7 4.79 PEL 2.71 1.57 0.96 0.56 0 0 No RV HQ <1 and no RC
alpha-BHC 0 3 0.602 0.055 1.65 0.602 1.65 UJ ND 0.99 PEL 1.67 0.61 0 0 No Parameter Not Detected; Max SQL > RV
beta-BHC 0 3 0.602 0.055 1.65 0.602 1.65 UJ ND 0.32 0.99 PEL 5.16 1.88 1.67 0.61 0 0 No Parameter Not Detected; Max SQL > RV
delta-BHC 0 3 0.602 0.055 1.65 0.602 1.65 UJ ND 0.32 0.99 PEL 5.16 1.88 1.67 0.61 0 0 No Parameter Not Detected; Max SQL > RV
gamma-BHC (Lindane) 0 3 0.602 0.055 1.65 0.602 1.65 UJ ND 0.32 0.99 PEL 5.16 1.88 1.67 0.61 0 0 No Parameter Not Detected; Max SQL > RV
Total BHC 0 3 2.41 0.22 6.6 2.41 6.6 U ND 0.32 0.99 PEL 20.6 7.52 6.67 2.43 0 0 No Parameter Not Detected; Max SQL > RV
4,4'-DDD 2 3 0.115 0.115 0.115 3.71 3.1 7.9 7.9 J 041M010201 1.2 7.81 PEL 6.48 3.04 1.01 0.47 1 50 0 No EPC > RV, but < RC
4,4'-DDE 2 3 0.115 0.115 0.115 4.84 5.8 8.6 8.6 J 041M010201 2.07 374 PEL 4.15 2.34 0.02 0.01 0 40 0 No EPC < RC and RV
4,4'-DDT 2 3 0.115 0.115 0.115 0.805 1.1 1.2 1.2 J 001M000101 1.19 4.77 PEL 1.01 0.68 0.25 0.17 0 20 0 No EPC < RC and RV
Total DDT 2 3 0.345 0.345 0.345 9.35 10.1 17.6 17.6 041M010201 3.3 51.7 PEL 5.33 2.83 0.34 0.18 0 110 0 No EPC < RC and RV

1,2,4-Trichlorobenzene 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
1,2-Dichlorobenzene 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
1,4-Dichlorobenzene 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 3 2,050 550 4,850 2,050 4,850 U ND NA 0 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
2,4-Dichlorophenol 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
2,4-Dimethylphenol 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrophenol 0 3 2,050 550 4,850 2,050 4,850 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
2-Chloronaphthalene 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
2-Chlorophenol 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 3 2,050 550 4,850 2,050 4,850 U ND NA 0 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
2-Nitroaniline 0 3 992 225 2,000 992 2,000 U ND NA 0 0 No Parameter Not Detected
2-Nitrophenol 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
3-Nitroaniline 0 3 2,050 550 4,850 2,050 4,850 U ND NA 0 0 No Parameter Not Detected

SVOCs ( g/kg)

Metals (mg/kg)

PAHs ( g/kg)

PCBs ( g/kg)

Pesticides ( g/kg)



Table 10-1-6
Wetland 1A Phase II
Sediment Refinement
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Refinement  
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(Y/N) Rationale

4-Bromophenyl-phenylether 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
4-Chloro-3-methylphenol 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
4-Chloroaniline 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
4-Methylphenol (p-Cresol) 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
4-Nitroaniline 0 3 2,050 550 4,850 2,050 4,850 U ND NA 0 0 No Parameter Not Detected
4-Nitrophenol 0 3 2,050 550 4,850 2,050 4,850 U ND NA 0 0 No Parameter Not Detected
Benzo(b)fluoranthene 0 3 181 22.5 320 181 320 U ND NA 0 0 No Parameter Not Detected
Benzo(g,h,i)perylene 0 3 181 22.5 320 181 320 U ND NA 0 0 No Parameter Not Detected
Benzo(k)fluoranthene 0 3 181 22.5 320 181 320 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 3 181 22.5 320 181 320 U ND NA 0 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 2 3 320 320 320 207 41 260 260 J 041M010201 182 2647 PEL 1.43 1.14 0.10 0.08 0 0 No EPC < RV and no RC

Butylbenzylphthalate 0 3 848 225 2,000 848 2,000 U ND 182 2647 PEL 11 4.66 0.76 0.32 0 0 No RV HQ <1 and no RC
Carbazole 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
Dibenzofuran 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
Diethylphthalate 0 3 848 225 2,000 848 2,000 U ND 182 2647 PEL 11 4.66 0.76 0.32 0 0 No RV HQ <1 and no RC
Dimethylphthalate 0 3 848 225 2,000 848 2,000 U ND 182 2647 PEL 11 4.66 0.76 0.32 0 0 No RV HQ <1 and no RC
Di-n-butylphthalate 0 3 848 225 2,000 848 2,000 U ND 182 2647 PEL 11 4.66 0.76 0.32 0 0 No RV HQ <1 and no RC
Di-n-octylphthalate 0 3 848 225 2,000 848 2,000 U ND 182 2647 PEL 11 4.66 0.76 0.32 0 0 No RV HQ <1 and no RC
Hexachlorobenzene 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
Hexachlorobutadiene 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
Hexachloroethane 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 0 3 181 22.5 320 181 320 U ND NA 0 0 No Parameter Not Detected
Isophorone 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
Nitrobenzene 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 3 181 22.5 320 181 320 U ND NA 0 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected
Pentachlorophenol 0 3 2,050 550 4,850 2,050 4,850 U ND NA 0 0 No Parameter Not Detected
Phenol 0 3 848 225 2,000 848 2,000 U ND NA 0 0 No Parameter Not Detected

1,1,1-Trichloroethane 0 3 9.17 7 10.5 9.17 10.5 UJ ND NA 0 0 No Parameter Not Detected
1,1,2,2-Tetrachloroethane 0 3 9.17 7 10.5 9.17 10.5 UJ ND NA 0 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 3 9.17 7 10.5 9.17 10.5 UJ ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethane 0 3 9.17 7 10.5 9.17 10.5 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethene 0 3 9.17 7 10.5 9.17 10.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethane 0 3 9.17 7 10.5 9.17 10.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethene (total) 0 3 9.17 7 10.5 9.17 10.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloropropane 0 3 9.17 7 10.5 9.17 10.5 UJ ND NA 0 0 No Parameter Not Detected
2-Butanone (MEK) 1 3 8.5 7 10 42.3 110 110 110 041M010201 NA 0 0 Yes No SV, no RV, and no RC
2-Hexanone 0 3 9.17 7 10.5 9.17 10.5 UJ ND NA 0 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 3 9.17 7 10.5 9.17 10.5 UJ ND NA 0 0 No Parameter Not Detected
Acetone 1 3 10.5 7 14 90.3 250 250 250 041M010201 NA 0 0 Yes No SV, no RV, and no RC
Benzene 0 3 9.17 7 10.5 9.17 10.5 UJ ND NA 0 0 No Parameter Not Detected
Bromodichloromethane 0 3 9.17 7 10.5 9.17 10.5 UJ ND NA 0 0 No Parameter Not Detected
Bromoform 0 3 9.17 7 10.5 9.17 10.5 UJ ND NA 0 0 No Parameter Not Detected
Bromomethane 0 3 9.17 7 10.5 9.17 10.5 U ND NA 0 0 No Parameter Not Detected
Carbon disulfide 0 3 9.17 7 10.5 9.17 10.5 U ND NA 0 0 No Parameter Not Detected
Carbon tetrachloride 0 3 9.17 7 10.5 9.17 10.5 UJ ND NA 0 0 No Parameter Not Detected
Chlorobenzene 0 3 9.17 7 10.5 9.17 10.5 UJ ND NA 0 0 No Parameter Not Detected
Chloroethane 0 3 9.17 7 10.5 9.17 10.5 U ND NA 0 0 No Parameter Not Detected
Chloroform 0 3 9.17 7 10.5 9.17 10.5 U ND NA 0 0 No Parameter Not Detected
Chloromethane 0 3 9.17 7 10.5 9.17 10.5 U ND NA 0 0 No Parameter Not Detected
cis-1,3-Dichloropropene 0 3 9.17 7 10.5 9.17 10.5 UJ ND NA 0 0 No Parameter Not Detected
Dibromochloromethane 0 3 9.17 7 10.5 9.17 10.5 UJ ND NA 0 0 No Parameter Not Detected
Ethylbenzene 0 3 9.17 7 10.5 9.17 10.5 UJ ND NA 0 0 No Parameter Not Detected
Methylene chloride 0 3 25.8 7 60 25.8 60 U ND NA 0 0 No Parameter Not Detected
Styrene 0 3 9.17 7 10.5 9.17 10.5 UJ ND NA 0 0 No Parameter Not Detected
Tetrachloroethene 0 3 9.17 7 10.5 9.17 10.5 UJ ND NA 0 0 No Parameter Not Detected
Toluene 0 3 9.17 7 10.5 9.17 10.5 UJ ND NA 0 0 No Parameter Not Detected
trans-1,3-Dichloropropene 0 3 9.17 7 10.5 9.17 10.5 UJ ND NA 0 0 No Parameter Not Detected
Trichloroethene 0 3 9.17 7 10.5 9.17 10.5 UJ ND NA 0 0 No Parameter Not Detected
Vinyl chloride 0 3 5 2 10 5 10 U ND NA 0 0 No Parameter Not Detected
Xylene (Total) 0 3 9.17 7 10.5 9.17 10.5 UJ ND NA 0 0 No Parameter Not Detected

Sources for Refinement Values (RVs):
PEL = FDEP Probable Effects Level
MEC = Swartz Midrange Effect Concentration
  
  
  

SVOCs ( g/kg) - cont.

Notes:
Supporting Information: Supporting Information:
SQL = Sample Quantitation Limit J = Estimated Value SV   = Screening Value (detailed explanation for SVs provided in Section 8). N/R   = No refinement value available

VOCs ( g/kg)

N/A = No screening value available D = Diluted Result HQ   = Hazard Quotient. Average result calculations include summing detections and one-half the detection limits for not detected parameters. 
HQ = Hazard Quotient UJ = Not detected; SQL is estimated  RV   = Refinement Value (detailed explanation of RVs provided in Section 8). N/A   = Not applicable

Parameters in bold were detected and exceeded screening values. NAS Pensacola base-wide levels used as reference values for 4,4'-DDT, 4,4'-DDD, 4,4'-DDE and total DDT.
U or ND = Not Detected at or above the SQL PEL  = Probable Effects Level. As a result, some average detections may exceed the maximum detections.



Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum Dieldrin None None
Barium
Vanadium

Table 10-1-7
Wetland 1A Phase II
Sediment COPCs Retained after Refinement

Detected Parameters



Table 10-1-8
Wetland IA Phase II
Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient
001M000101 6/29/1994 mg/kg 0.6 U Arsenic 8.2 70 0.01
001M000101 6/29/1994 mg/kg 0.75 U Cadmium 1.2 9.6 0.08
001M000101 6/29/1994 mg/kg 7.8 Chromium 81 370 0.02
001M000101 6/29/1994 mg/kg 6.1 Copper 34 270 0.02
001M000101 6/29/1994 mg/kg 22 J Lead 46.7 218 0.10
001M000101 6/29/1994 mg/kg 0.105 U Mercury 0.15 0.71 0.15
001M000101 6/29/1994 mg/kg 8.55 U Nickel 20.9 51.6 0.17
001M000101 6/29/1994 mg/kg 0.85 U Silver 1 3.7 0.23
001M000101 6/29/1994 mg/kg 10.4 Zinc 150 410 0.03
001M000101 6/29/1994 g/kg 5.8 J 4,4'-DDE 2.2 27 0.21
001M000101 6/29/1994 g/kg 1.2 J 4,4'-DDT 1.58 46.1 0.03
001M000101 6/29/1994 g/kg 257 U Total PCBs 22.7 180 1.43
001M000101 6/29/1994 g/kg 320 U 2-Methylnaphthalene 70 670 0.48
001M000101 6/29/1994 g/kg 320 U Acenaphthene 16 500 0.64
001M000101 6/29/1994 g/kg 320 U Acenaphthylene 44 640 0.50
001M000101 6/29/1994 g/kg 320 U Anthracene 85.3 1,100 0.29
001M000101 6/29/1994 g/kg 320 U Benzo(a)anthracene 261 1,600 0.20
001M000101 6/29/1994 g/kg 320 U Benzo(a)pyrene 430 1,600 0.20
001M000101 6/29/1994 g/kg 320 U Chrysene 384 2,800 0.11
001M000101 6/29/1994 g/kg 320 U Dibenz(a,h)anthracene 63.4 260 1.23
001M000101 6/29/1994 g/kg 320 U Fluoranthene 600 5,100 0.06
001M000101 6/29/1994 g/kg 320 U Fluorene 19 540 0.59
001M000101 6/29/1994 g/kg 320 U Naphthalene 160 2,100 0.15
001M000101 6/29/1994 g/kg 320 U Phenanthrene 240 1,500 0.21
001M000101 6/29/1994 g/kg 320 U Pyrene 665 2,600 0.12
001M000101 6/29/1994 ERM Quotient Sum 7.27
001M000101 6/29/1994 Mean ERM Quotient 0.29
001M000101 6/29/1994 Mean ERM Quotient without ND 0.02
001M000101 6/29/1994 Mean ERM Quotient Category 2
041M010101 1/17/1996 mg/kg 2.5 Arsenic 8.2 70 0.04
041M010101 1/17/1996 mg/kg 0.075 U Cadmium 1.2 9.6 0.01
041M010101 1/17/1996 mg/kg 1.5 Chromium 81 370 0.00
041M010101 1/17/1996 mg/kg 1.1 J Copper 34 270 0.00
041M010101 1/17/1996 mg/kg 87.3 Lead 46.7 218 0.40
041M010101 1/17/1996 mg/kg 0.07 J Mercury 0.15 0.71 0.10
041M010101 1/17/1996 mg/kg 0.8 J Nickel 20.9 51.6 0.02
041M010101 1/17/1996 mg/kg 0.185 U Silver 1 3.7 0.05
041M010101 1/17/1996 mg/kg 2.2 Zinc 150 410 0.01
041M010101 1/17/1996 g/kg 0.115 UJ 4,4'-DDE 2.2 27 0.00
041M010101 1/17/1996 g/kg 0.115 UJ 4,4'-DDT 1.58 46.1 0.00
041M010101 1/17/1996 g/kg 9.2 U Total PCBs 22.7 180 0.05
041M010101 1/17/1996 g/kg 22.5 U 2-Methylnaphthalene 70 670 0.03
041M010101 1/17/1996 g/kg 11 U Acenaphthene 16 500 0.02
041M010101 1/17/1996 g/kg 22.5 U Acenaphthylene 44 640 0.04
041M010101 1/17/1996 g/kg 22.5 U Anthracene 85.3 1,100 0.02
041M010101 1/17/1996 g/kg 22.5 U Benzo(a)anthracene 261 1,600 0.01
041M010101 1/17/1996 g/kg 22.5 U Benzo(a)pyrene 430 1,600 0.01
041M010101 1/17/1996 g/kg 22.5 U Chrysene 384 2,800 0.01
041M010101 1/17/1996 g/kg 22.5 U Dibenz(a,h)anthracene 63.4 260 0.09
041M010101 1/17/1996 g/kg 22.5 U Fluoranthene 600 5,100 0.00
041M010101 1/17/1996 g/kg 11 U Fluorene 19 540 0.02
041M010101 1/17/1996 g/kg 22.5 U Naphthalene 160 2,100 0.01
041M010101 1/17/1996 g/kg 22.5 U Phenanthrene 240 1,500 0.02
041M010101 1/17/1996 g/kg 22.5 U Pyrene 665 2,600 0.01
041M010101 1/17/1996 ERM Quotient Sum 0.97
041M010101 1/17/1996 Mean ERM Quotient 0.04
041M010101 1/17/1996 Mean ERM Quotient without ND 0.02
041M010101 1/17/1996 Mean ERM Quotient Category 2



Table 10-1-8
Wetland IA Phase II
Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient

041M010201 1/17/1996 mg/kg 0.44 J Arsenic 8.2 70 0.01
041M010201 1/17/1996 mg/kg 1.2 Cadmium 1.2 9.6 0.13
041M010201 1/17/1996 mg/kg 57.7 Chromium 81 370 0.16
041M010201 1/17/1996 mg/kg 22.3 Copper 34 270 0.08
041M010201 1/17/1996 mg/kg 1.8 Lead 46.7 218 0.01
041M010201 1/17/1996 mg/kg 0.25 Mercury 0.15 0.71 0.35
041M010201 1/17/1996 mg/kg 8 Nickel 20.9 51.6 0.16
041M010201 1/17/1996 mg/kg 0.315 U Silver 1 3.7 0.09
041M010201 1/17/1996 mg/kg 91 Zinc 150 410 0.22
041M010201 1/17/1996 g/kg 8.6 J 4,4'-DDE 2.2 27 0.32
041M010201 1/17/1996 g/kg 1.1 J 4,4'-DDT 1.58 46.1 0.02
041M010201 1/17/1996 g/kg 22 Total PCBs 22.7 180 0.12
041M010201 1/17/1996 g/kg 200 U 2-Methylnaphthalene 70 670 0.30
041M010201 1/17/1996 g/kg 95 U Acenaphthene 16 500 0.19
041M010201 1/17/1996 g/kg 200 U Acenaphthylene 44 640 0.31
041M010201 1/17/1996 g/kg 200 U Anthracene 85.3 1,100 0.18
041M010201 1/17/1996 g/kg 200 U Benzo(a)anthracene 261 1,600 0.13
041M010201 1/17/1996 g/kg 200 U Benzo(a)pyrene 430 1,600 0.13
041M010201 1/17/1996 g/kg 200 U Chrysene 384 2,800 0.07
041M010201 1/17/1996 g/kg 200 U Dibenz(a,h)anthracene 63.4 260 0.77
041M010201 1/17/1996 g/kg 200 U Fluoranthene 600 5,100 0.04
041M010201 1/17/1996 g/kg 95 U Fluorene 19 540 0.18
041M010201 1/17/1996 g/kg 200 U Naphthalene 160 2,100 0.10
041M010201 1/17/1996 g/kg 200 U Phenanthrene 240 1,500 0.13
041M010201 1/17/1996 g/kg 200 U Pyrene 665 2,600 0.08
041M010201 1/17/1996 ERM Quotient Sum 4.25
041M010201 1/17/1996 Mean ERM Quotient 0.17
041M010201 1/17/1996 Mean ERM Quotient without ND 0.06
041M010201 1/17/1996 Mean ERM Quotient Category 2

Notes:
ERL = Effects Range Low
ERM = Effects Range Median
mg/kg = milligrams per kilogram

Shaded and bold cells indicate constituent exceeds ERM.

g/kg = micrograms per kilogram
U = not detected at or above the SQL (value in table is 1/2 reported value)
J = estimated value
Shaded cells indicate constituent exceeds ERL.



Table 10-1-9
Wetland 1A Phase II
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum Detection 
Location EPC Qual Screening Value Source Screening HQ

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 1 1 2,120 2,120 2,120 001W000101 2,120 13 FDEP 163 Yes Max Detect > SV
Antimony 0 1 27.9 27.95 27.95 27.9 ND 27.95 U 160 EPA 0.18 No Max SQL< SV
Arsenic 1 1 3.4 3.4 3.4 001W000101 3.4 50 FDEP 0.07 No Max Detect < SV
Barium 1 1 32.1 32.1 32.1 001W000101 32.1 NA Yes No SV
Beryllium 0 1 0.25 0.25 0.25 0.25 ND 0.25 U 0.13 FDEP 1.92 Yes Max SQL > SV
Cadmium 0 1 2.3 2.3 2.3 2.3 ND 2.3 UJ 0.66 EPA 3.48 Yes Max SQL > SV
Calcium 1 1 11,700 11,700 11,700 001W000101 11,700 NA Yes No SV
Chromium 1 1 13.5 13.5 13.5 001W000101 13.5 11 EPA 1.23 Yes Max Detect > SV
Cobalt 0 1 3.65 3.65 3.65 3.65 ND 3.65 U NA Yes No SV
Copper 1 1 7.5 7.5 7.5 001W000101 7.5 6.54 EPA 1.15 Yes Max Detect > SV
Cyanide (CN) 0 1 5 5 5 5 ND 5 U 5.2 EPA 0.96 No Max SQL< SV
Iron 1 1 3,540 3,540 3,540 001W000101 3,540 NA Yes No SV
Lead 1 1 6 6 6 001W000101 6 J 1.32 EPA 4.55 Yes Max Detect > SV
Magnesium 1 1 2,140 2,140 2,140 001W000101 2,140 NA Yes No SV
Manganese 1 1 143 143 143 001W000101 143 NA Yes No SV
Mercury 0 1 0.1 0.1 0.1 0.1 ND 0.1 U 0.012 EPA 8.33 Yes Max SQL > SV
Nickel 0 1 8.2 8.2 8.2 8.2 ND 8.2 U 87.71 EPA 0.09 No Max SQL< SV
Potassium 1 1 1,040 1,040 1,040 001W000101 1,040 NA Yes No SV
Selenium 0 1 1.95 1.95 1.95 1.95 ND 1.95 U 5 EPA 0.39 No Max SQL< SV
Silver 0 1 1.8 1.8 1.8 1.8 ND 1.8 U 0.012 EPA 150 Yes Max SQL > SV
Sodium 1 1 5,510 5,510 5,510 001W000101 5,510 NA Yes No SV
Thallium 0 1 1.8 1.8 1.8 1.8 ND 1.8 UJ 4 EPA 0.45 No Max SQL< SV
Vanadium 1 1 10.2 10.2 10.2 001W000101 10.2 NA Yes No SV
Zinc 1 1 39.7 39.7 39.7 001W000101 39.7 58.91 EPA 0.67 No Max Detect < SV
Pesticides  ( g/L)
Aldrin 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Dieldrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan I 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.056 EPA 0.45 No Max SQL< SV
Endosulfan II 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan sulfate 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Heptachlor 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.0038 EPA 6.58 Yes Max SQL > SV
Heptachlor epoxide 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 Yes Max SQL > SV
Methoxychlor 0 1 0.25 0.25 0.25 0.25 ND 0.25 U NA Yes No SV
Toxaphene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
alpha-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Total Chlordane 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0043 EPA 11.6 Yes Max SQL > SV
Endrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin aldehyde 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin ketone 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 21.7 Yes Max SQL > SV
Total Endrin 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
alpha-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
beta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
delta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-BHC (Lindane) 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.08 EPA 0.31 No Max SQL< SV
Total BHC 0 1 0.1 0.1 0.1 0.1 ND 0.1 U NA Yes No SV
4,4'-DDD 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 Yes Max SQL > SV
4,4'-DDE 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 Yes Max SQL > SV
4,4'-DDT 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 84.7 Yes Max SQL > SV
Total DDT 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV

Aroclor-1016 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1221 0 1 1 1 1 1 ND 1 U NA Yes No SV
Aroclor-1232 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1242 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1248 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV

PCBs ( g/L)



Table 10-1-9
Wetland 1A Phase II
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum Detection 
Location EPC Qual Screening Value Source Screening HQ

Retained for 
Refinement? Rationale

Aroclor-1254 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1260 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 EPA 35.7 Yes Max SQL > SV
Total PCB 0 1 4 4 4 4 ND 4 U NA Yes No SV
SVOCs  ( g/L)
1,2,4-Trichlorobenzene 0 1 5 5 5 5 ND 5 U NA Yes No SV
1,2-Dichlorobenzene 0 1 5 5 5 5 ND 5 U 15.8 EPA 0.32 No Max SQL< SV
1,3-Dichlorobenzene 0 1 5 5 5 5 ND 5 U NA Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 1 5 5 5 5 ND 5 U NA Yes No SV
2,4,6-Trichlorophenol 0 1 5 5 5 5 ND 5 U NA Yes No SV
2,4-Dichlorophenol 0 1 5 5 5 5 ND 5 U NA Yes No SV
2,4-Dimethylphenol 0 1 5 5 5 5 ND 5 U NA Yes No SV
2,4-Dinitrophenol 0 1 12.5 12.5 12.5 12.5 ND 12.5 U NA Yes No SV
2,4-Dinitrotoluene 0 1 5 5 5 5 ND 5 U NA Yes No SV
2,6-Dinitrotoluene 0 1 5 5 5 5 ND 5 U NA Yes No SV
2-Chloronaphthalene 0 1 5 5 5 5 ND 5 U NA Yes No SV
2-Chlorophenol 0 1 5 5 5 5 ND 5 U 43.8 EPA 0.11 No Max SQL< SV
2-Methyl-4,6-Dinitrophenol 0 1 12.5 12.5 12.5 12.5 ND 12.5 U NA Yes No SV
2-Methylphenol (o-Cresol) 0 1 5 5 5 5 ND 5 U NA Yes No SV
2-Nitroaniline 0 1 12.5 12.5 12.5 12.5 ND 12.5 U NA Yes No SV
2-Nitrophenol 0 1 5 5 5 5 ND 5 U NA Yes No SV
3,3'-Dichlorobenzidine 0 1 5 5 5 5 ND 5 U NA Yes No SV
3-Nitroaniline 0 1 12.5 12.5 12.5 12.5 ND 12.5 U NA Yes No SV
4-Bromophenyl-phenylether 0 1 5 5 5 5 ND 5 U NA Yes No SV
4-Chloro-3-methylphenol 0 1 5 5 5 5 ND 5 U NA Yes No SV
4-Chloroaniline 0 1 5 5 5 5 ND 5 U NA Yes No SV
4-Chlorophenylphenyl ether 0 1 5 5 5 5 ND 5 U NA Yes No SV
4-Methylphenol (p-Cresol) 0 1 5 5 5 5 ND 5 U NA Yes No SV
4-Nitroaniline 0 1 12.5 12.5 12.5 12.5 ND 12.5 U NA Yes No SV
4-Nitrophenol 0 1 12.5 12.5 12.5 12.5 ND 12.5 U NA Yes No SV
Benzo(b)fluoranthene 0 1 5 5 5 5 ND 5 U NA Yes No SV
Benzo(g,h,i)perylene 0 1 5 5 5 5 ND 5 U NA Yes No SV
Benzo(k)fluoranthene 0 1 5 5 5 5 ND 5 U NA Yes No SV
bis(2-Chloroethoxy)methane 0 1 5 5 5 5 ND 5 U NA Yes No SV
bis(2-Chloroethyl)ether 0 1 5 5 5 5 ND 5 U NA Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 0 1 1.5 1.5 1.5 1.5 ND 1.5 U 0.3 EPA 5 Yes Max SQL > SV
Butylbenzylphthalate 0 1 5 5 5 5 ND 5 U NA Yes No SV
Carbazole 0 1 5 5 5 5 ND 5 U NA Yes No SV
Dibenzofuran 0 1 5 5 5 5 ND 5 U NA Yes No SV
Diethylphthalate 0 1 5 5 5 5 ND 5 U NA Yes No SV
Dimethylphthalate 0 1 5 5 5 5 ND 5 U NA Yes No SV
Di-n-butylphthalate 0 1 5 5 5 5 ND 5 U 9.4 EPA 0.53 No Max SQL< SV
Di-n-octylphthalate 0 1 5 5 5 5 ND 5 U NA Yes No SV
Hexachlorobenzene 0 1 5 5 5 5 ND 5 U NA Yes No SV
Hexachlorobutadiene 0 1 5 5 5 5 ND 5 U NA Yes No SV
Hexachlorocyclopentadiene 0 1 5 5 5 5 ND 5 U NA Yes No SV
Hexachloroethane 0 1 5 5 5 5 ND 5 U NA Yes No SV
Indeno(1,2,3-cd)pyrene 0 1 5 5 5 5 ND 5 U NA Yes No SV
Isophorone 0 1 5 5 5 5 ND 5 U NA Yes No SV
Nitrobenzene 0 1 5 5 5 5 ND 5 U NA Yes No SV
N-Nitroso-di-n-propylamine 0 1 5 5 5 5 ND 5 U NA Yes No SV
N-Nitrosodiphenylamine 0 1 5 5 5 5 ND 5 U NA Yes No SV
Pentachlorophenol 0 1 12.5 12.5 12.5 12.5 ND 12.5 U NA Yes No SV
Phenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV

2-Methylnaphthalene 0 1 5 5 5 5 ND 5 U NA Yes No SV
Acenaphthene 0 1 5 5 5 5 ND 5 U NA Yes No SV
Acenaphthylene 0 1 5 5 5 5 ND 5 U NA Yes No SV

PCBs ( g/L) - cont.

PAHs ( g/L)

PAHs ( g/L) - cont.
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Number 
Analyzed Average SQL

Minimum 
SQL
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SQL

Average 
Result
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Detected

Maximum 
Detected

Maximum Detection 
Location EPC Qual Screening Value Source Screening HQ
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Anthracene 0 1 5 5 5 5 ND 5 U NA Yes No SV
Benzo(a)anthracene 0 1 5 5 5 5 ND 5 U NA Yes No SV
Benzo(a)pyrene 0 1 5 5 5 5 ND 5 U NA Yes No SV
Chrysene 0 1 5 5 5 5 ND 5 U NA Yes No SV
Dibenz(a,h)anthracene 0 1 5 5 5 5 ND 5 U NA Yes No SV
Fluoranthene 0 1 5 5 5 5 ND 5 U NA Yes No SV
Fluorene 0 1 5 5 5 5 ND 5 U NA Yes No SV
Naphthalene 0 1 5 5 5 5 ND 5 U 26 FDEP 0.19 No Max SQL< SV
Phenanthrene 0 1 5 5 5 5 ND 5 U NA Yes No SV
Pyrene 0 1 5 5 5 5 ND 5 U NA Yes No SV
Total PAH 0 1 65 65 65 65 ND 65 U NA Yes No SV
VOCs ( g/L)
1,1,1-Trichloroethane 0 1 5 5 5 5 ND 5 U 270 FDEP 0.02 No Max SQL< SV
1,1,2,2-Tetrachloroethane 0 1 5 5 5 5 ND 5 U NA Yes No SV
1,1,2-Trichloroethane 0 1 5 5 5 5 ND 5 U NA Yes No SV
1,1-Dichloroethene 0 1 5 5 5 5 ND 5 U 3.2 FDEP 1.56 Yes Max SQL > SV
1,2-Dichloroethane 0 1 5 5 5 5 ND 5 U NA Yes No SV
1,2-Dichloroethene (total) 0 1 5 5 5 5 ND 5 U NA Yes No SV
1,2-Dichloropropane 0 1 5 5 5 5 ND 5 U NA Yes No SV
2-Butanone (MEK) 0 1 5 5 5 5 ND 5 U NA Yes No SV
2-Hexanone 0 1 5 5 5 5 ND 5 U NA Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 1 5 5 5 5 ND 5 U NA Yes No SV
Acetone 0 1 17.5 17.5 17.5 17.5 ND 17.5 U NA Yes No SV
Benzene 0 1 5 5 5 5 ND 5 U 53 EPA 0.09 No Max SQL< SV
Bromodichloromethane 0 1 5 5 5 5 ND 5 U NA Yes No SV
Bromoform 0 1 5 5 5 5 ND 5 U NA Yes No SV
Bromomethane 0 1 5 5 5 5 ND 5 U NA Yes No SV
Carbon disulfide 0 1 5 5 5 5 ND 5 U NA Yes No SV
Carbon tetrachloride 0 1 5 5 5 5 ND 5 U NA Yes No SV
Chlorobenzene 0 1 5 5 5 5 ND 5 U 17 FDEP 0.29 No Max SQL< SV
Chloroethane 0 1 5 5 5 5 ND 5 U NA Yes No SV
Chloroform 0 1 5 5 5 5 ND 5 U 289 EPA 0.02 No Max SQL< SV
Chloromethane 0 1 5 5 5 5 ND 5 U NA Yes No SV
cis-1,3-Dichloropropene 0 1 5 5 5 5 ND 5 U NA Yes No SV
Dibromochloromethane 0 1 5 5 5 5 ND 5 U NA Yes No SV
Ethylbenzene 0 1 5 5 5 5 ND 5 U 453 EPA 0.01 No Max SQL< SV
Methylene chloride 0 1 5 5 5 5 ND 5 U 1,580 FDEP 0.00 No Max SQL< SV
Styrene 0 1 5 5 5 5 ND 5 U NA Yes No SV
Tetrachloroethene 0 1 5 5 5 5 ND 5 U NA Yes No SV
Toluene 0 1 5 5 5 5 ND 5 U 175 EPA 0.03 No Max SQL< SV
trans-1,3-Dichloropropene 0 1 5 5 5 5 ND 5 U NA Yes No SV
Trichloroethene 0 1 5 5 5 5 ND 5 U NA Yes No SV
Vinyl chloride 0 1 5 5 5 5 ND 5 U NA Yes No SV
Xylene (Total) 0 1 5 5 5 5 ND 5 U NA Yes No SV

Sources for Screening Values (SVs):
EPA = Ambient Water Quality Criteria
FDEP = Surface Water Quality Criteria
 
 
 
 
 

Notes:
Supporting Information: Supporting Information:
SQL = Sample Quantitation Limit SV   = Screening Value (detailed explanation for SVs provided in Section 8) Average result calculations include summing detections and one-half the detection limits  
HQ = Hazard Quotient RV   = Refinement Value (detailed explanation of RVs provided in Section 8) for not detected parameters.  As a result, some average detections may exceed the
N/A = No screening value available HQ   = Hazard Quotient maximum detections.

UJ = Not detected; SQL is estimated
D = Diluted Result

U or ND = Not Detected at or above the SQL N/R   = No refinement value available Parameters in bold were detected and exceeded the screening value.
J = Estimated Value N/A   = Not Applicable



Table 10-1-10
Wetland 1A Phase II
Surface Water COPCs Retained after Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum None None None
Barium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Potassium
Sodium
Vanadium

Beryllium Aldrin 1,2,4-Trichlorobenzene 1,1,2,2-Tetrachloroethane
Cadmium Dieldrin 1,3-Dichlorobenzene 1,1,2-Trichloroethane
Cobalt Endosulfan II 1,4-Dichlorobenzene 1,1-Dichloroethane
Mercury Endosulfan sulfate 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1-Dichloroethene
Silver Heptachlor 2,4,5-Trichlorophenol 1,2-Dichloroethane

Heptachlor epoxide 2,4,6-Trichlorophenol 1,2-Dichloroethene (total)
Methoxychlor 2,4-Dichlorophenol 1,2-Dichloropropane
Toxaphene 2,4-Dimethylphenol 2-Butanone (MEK)
alpha-Chlordane 2,4-Dinitrophenol 2-Hexanone
gamma-Chlordane 2,4-Dinitrotoluene 4-Methyl-2-Pentanone (MIBK)
Total Chlordane 2,6-Dinitrotoluene Acetone
Endrin 2-Chloronaphthalene Bromodichloromethane
Endrin aldehyde 2-Methyl-4,6-Dinitrophenol Bromoform
Endrin ketone 2-Methylphenol (o-Cresol) Bromomethane
Total Endrin 2-Nitroaniline Carbon disulfide
alpha-BHC 2-Nitrophenol Carbon tetrachloride
beta-BHC 3,3'-Dichlorobenzidine Chloroethane
delta-BHC 3-Nitroaniline Chloromethane
Total BHC 4-Bromophenyl-phenylether cis-1,3-Dichloropropene
4,4'-DDD 4-Chloro-3-methylphenol Dibromochloromethane
4,4'-DDE 4-Chloroaniline Styrene
4,4'-DDT 4-Chlorophenylphenyl ether Tetrachloroethene
Total DDT 4-Methylphenol (p-Cresol) trans-1,3-Dichloropropene
Aroclor-1016 4-Nitroaniline Trichloroethene
Aroclor-1221 4-Nitrophenol Vinyl chloride
Aroclor-1232 Benzo(b)fluoranthene Xylene (Total)
Aroclor-1242 Benzo(g,h,i)perylene
Aroclor-1248 Benzo(k)fluoranthene
Aroclor-1254 bis(2-Chloroethoxy)methane
Aroclor-1260 bis(2-Chloroethyl)ether
Total PCB bis(2-Ethylhexyl)phthalate (BEHP)

Butylbenzylphthalate
Carbazole
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-octylphthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Phenanthrene
Pyrene
Total PAH

Detected Parameters

Not Detected Parameters



Table 10-1-11
Wetland 1A Phase II 
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min     
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source Max Screening HQ

Average 
Screening HQ Ref. Conc.

Number Detected 
> Ref. Conc. Number Analyzed Retained for Refinement? Rationale

Metals (µg/L)
Aluminum 1 1 2,120 2,120 2,120 001W000101 2,120 13 FDEP 163.1 163 1,090 1 1 Yes Max Result > Ref. Conc.
Barium 1 1 32.1 32.1 32.1 001W000101 32.1 NA 3.7 1 1 Yes Max Result > Ref. Conc.
Beryllium 0 1 0.25 0.25 0.25 0.25 ND 0.25 U 0.13 FDEP 1.9 1.92 1 0 1 No Parameter Not Detected; Max SQL > SV
Cadmium 0 1 2.3 2.3 2.3 2.3 ND 2.3 UJ 0.66 EPA 3.5 3.48 3 0 1 No Parameter Not Detected; Max SQL > SV
Calcium 1 1 11,700 11,700 11,700 001W000101 11,700 NA 7,675 1 1 No Essential Nutrient
Chromium 1 1 13.5 13.5 13.5 001W000101 13.5 11 EPA 1.2 1.23 8 1 1 Yes Max Result > Ref. Conc.
Cobalt 0 1 3.65 3.65 3.65 3.65 ND 3.65 U NA 3 0 1 No Max SQL > Ref. Conc.
Copper 1 1 7.5 7.5 7.5 001W000101 7.5 6.54 EPA 1.1 1.15 4 1 1 Yes Max Result > Ref. Conc.
Iron 1 1 3,540 3,540 3,540 001W000101 3,540 NA 2,360 1 1 Yes Max Result > Ref. Conc.
Lead 1 1 6 6 6 001W000101 6 J 1.32 EPA 4.5 4.55 3.2 1 1 Yes Max Result > Ref. Conc.
Magnesium 1 1 2,140 2,140 2,140 001W000101 2,140 NA 20,260 0 1 No Max Result < Ref. Conc.
Manganese 1 1 143 143 143 001W000101 143 NA 13.2 1 1 Yes Max Result > Ref. Conc.
Mercury 0 1 0.1 0.1 0.1 0.1 ND 0.1 U 0.012 EPA 8.3 8.33 0.13 0 1 No Parameter Not Detected; Max SQL > SV
Potassium 1 1 1,040 1,040 1,040 001W000101 1,040 NA 6,995 0 1 No Max Result < Ref. Conc.
Silver 0 1 1.8 1.8 1.8 1.8 ND 1.8 U 0.012 EPA 150.0 150 4 0 1 No Parameter Not Detected; Max SQL > SV
Sodium 1 1 5,510 5,510 5,510 001W000101 5,510 NA 18,220 0 1 No Max Result < Ref. Conc.
Vanadium 1 1 10.2 10.2 10.2 001W000101 10.2 NA 4.2 1 1 Yes Max Result > Ref. Conc.
Pesticides (µg/L)
Aldrin 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 1 No Parameter Not Detected
Dieldrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 1 No Parameter Not Detected
Endosulfan II 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 1 No Parameter Not Detected
Endosulfan sulfate 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 1 No Parameter Not Detected
Heptachlor 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.0038 EPA 7.0 6.58 0 1 No Parameter Not Detected; Max SQL > SV
Heptachlor epoxide 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625.0 625 0 1 No Parameter Not Detected; Max SQL > SV
Methoxychlor 0 1 0.25 0.25 0.25 0.25 ND 0.25 U NA 0 1 No Parameter Not Detected
Toxaphene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
alpha-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 1 No Parameter Not Detected
gamma-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 1 No Parameter Not Detected
Total Chlordane 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0043 EPA 12.0 11.6 0 1 No Parameter Not Detected; Max SQL > SV
Endrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 1 No Parameter Not Detected
Endrin aldehyde 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 1 No Parameter Not Detected
Endrin ketone 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 22.0 21.7 0 1 No Parameter Not Detected; Max SQL > SV
Total Endrin 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 1 No Parameter Not Detected
alpha-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 1 No Parameter Not Detected
beta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 1 No Parameter Not Detected
delta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 1 No Parameter Not Detected
Total BHC 0 1 0.1 0.1 0.1 0.1 ND 0.1 U NA 0 1 No Parameter Not Detected
4,4'-DDD 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167.0 167 0 1 No Parameter Not Detected; Max SQL > SV
4,4'-DDE 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250.0 250 0 1 No Parameter Not Detected; Max SQL > SV
4,4'-DDT 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 85.0 84.7 0 1 No Parameter Not Detected; Max SQL > SV
Total DDT 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 1 No Parameter Not Detected
PCBs (µg/L)
Aroclor-1016 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Aroclor-1221 0 1 1 1 1 1 ND 1 U NA 0 1 No Parameter Not Detected
Aroclor-1232 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Aroclor-1242 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Aroclor-1248 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Aroclor-1254 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Aroclor-1260 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 EPA 36.0 35.7 0 1 No Parameter Not Detected; Max SQL > SV
Total PCB 0 1 4 4 4 4 ND 4 U NA 0 1 No Parameter Not Detected

1,2,4-Trichlorobenzene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
1,3-Dichlorobenzene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
1,4-Dichlorobenzene 0 1 5 5 5 5 ND 5 U 3 FDEP 1.7 1.67 0 1 No Parameter Not Detected; Max SQL > SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlo 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
2,4,5-Trichlorophenol 0 1 12.5 12.5 12.5 12.5 ND 12.5 U NA 0 1 No Parameter Not Detected
2,4,6-Trichlorophenol 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
2,4-Dichlorophenol 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
2,4-Dimethylphenol 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
2,4-Dinitrophenol 0 1 12.5 12.5 12.5 12.5 ND 12.5 U NA 0 1 No Parameter Not Detected
2,4-Dinitrotoluene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
2,6-Dinitrotoluene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
2-Chloronaphthalene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 1 12.5 12.5 12.5 12.5 ND 12.5 U NA 0 1 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
2-Nitroaniline 0 1 12.5 12.5 12.5 12.5 ND 12.5 U NA 0 1 No Parameter Not Detected
2-Nitrophenol 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
3-Nitroaniline 0 1 12.5 12.5 12.5 12.5 ND 12.5 U NA 0 1 No Parameter Not Detected
4-Bromophenyl-phenylether 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
4-Chloro-3-methylphenol 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
4-Chloroaniline 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
4-Methylphenol (p-Cresol) 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
4-Nitroaniline 0 1 12.5 12.5 12.5 12.5 ND 12.5 U NA 0 1 No Parameter Not Detected
4-Nitrophenol 0 1 12.5 12.5 12.5 12.5 ND 12.5 U NA 0 1 No Parameter Not Detected
Benzo(b)fluoranthene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Benzo(g,h,i)perylene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Benzo(k)fluoranthene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 0 1 1.5 1.5 1.5 1.5 ND 1.5 U 0.3 EPA 5.0 5 0 1 No Parameter Not Detected; Max SQL > SV
Butylbenzylphthalate 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Carbazole 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Dibenzofuran 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Diethylphthalate 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Dimethylphthalate 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Di-n-octylphthalate 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Hexachlorobenzene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Hexachlorobutadiene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected

SVOCs (µg/L)



Table 10-1-11
Wetland 1A Phase II 
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min     
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source Max Screening HQ

Average 
Screening HQ Ref. Conc.

Number Detected 
> Ref. Conc. Number Analyzed Retained for Refinement? Rationale

Hexachlorocyclopentadiene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Hexachloroethane 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Isophorone 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Nitrobenzene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
N-Nitrosodiphenylamine 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Pentachlorophenol 0 1 12.5 12.5 12.5 12.5 ND 12.5 U NA 0 1 No Parameter Not Detected
Phenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
PAHs (µg/L)
2-Methylnaphthalene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Acenaphthene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Acenaphthylene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Anthracene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Benzo(a)anthracene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Benzo(a)pyrene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Chrysene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Dibenz(a,h)anthracene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Fluoranthene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Fluorene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected

1
Phenanthrene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Pyrene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Total PAH 0 1 65 65 65 65 ND 65 U NA 0 1 No Parameter Not Detected
VOCs (µg/L)
1,1,2,2-Tetrachloroethane 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
1,1,2-Trichloroethane 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
1,1-Dichloroethene 0 1 5 5 5 5 ND 5 U 3.2 FDEP 1.6 1.56 0 1 No Parameter Not Detected; Max SQL > SV
1,2-Dichloroethane 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
1,2-Dichloroethene (total) 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
1,2-Dichloropropane 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
2-Butanone (MEK) 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
2-Hexanone 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Acetone 0 1 17.5 17.5 17.5 17.5 ND 17.5 U NA 0 1 No Parameter Not Detected
Bromodichloromethane 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Bromoform 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Bromomethane 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Carbon disulfide 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Carbon tetrachloride 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Chloroethane 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Chloromethane 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
cis-1,3-Dichloropropene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Dibromochloromethane 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Styrene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Tetrachloroethene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
trans-1,3-Dichloropropene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Trichloroethene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Vinyl chloride 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Xylene (Total) 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected

Notes:
Supporting Information:

N/A   = Not Applicable
Average result calculations include summing detections and one-half the detection limits for not  
detected parameters.  As a result, some average detections may exceed the maximum detections.
Parameters in bold were detected and exceeded reference concentrations.

SQL = Sample Quantitation Limit UJ = Not detected; SQL is estimated 

 U or ND = Not Detected at or above the SQL N/R  = No refinement value available
 N/A = No screening value available J = Estimated Value PEL  = Probable Effects Level

RV   = Refinement Value (detailed explanation of RVs provided in Section 8)
SV   = Screening Value (detailed explanation for SVs provided in Section 8)

SVOCs (µg/L) - cont.

Sources for Screening Values (SVs): Supporting Information:

FDEP = Surface Water Quality Criteria HQ = Hazard Quotient D = Diluted Result
EPA = Ambient Water Quality Criteria



Table 10-1-12
Wetland 1A Phase II
Surface Water COPCs  Retained after Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum None None None
Iron
Lead
Manganese
Barium
Chromium
Copper
Vanadium

Detected Parameters



Table 10-1-13
Wetland 1A Phase II
Sediment Dermal Exposure Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N 2.2E+03 J 2.8E+04 J MG/KG 041M010201 3 / 3 NAV 1.1E+04 1.0E-03 3 5.56E-06 2.78E-06 8.80E-05 5.88E-05
7440393 Barium N 3.7E+00 J 7.4E+01 = MG/KG 041M010201 3 / 3 NAV 3.0E+01 1.0E-03 3 1.48E-08 7.39E-09 2.34E-07 1.56E-07
7440417 Beryllium N N/A N/A 7.5E-01 = MG/KG 041M010201 1 / 3 7.0E-02 / 4.7E-01 3.4E-01 1.0E-03 3 1.50E-10 7.50E-11 2.37E-09 1.59E-09
7440439 Cadmium N N/A N/A 1.2E+00 = MG/KG 041M010201 1 / 3 1.5E-01 / 1.5E+00 6.8E-01 1.0E-03 3 2.40E-10 1.20E-10 3.80E-09 2.54E-09
7440473 Chromium N 1.5E+00 = 5.8E+01 = MG/KG 041M010201 3 / 3 NAV 2.2E+01 1.0E-03 3 1.15E-08 5.77E-09 1.83E-07 1.22E-07
7440484 Cobalt C N/A N/A 1.8E+00 J MG/KG 041M010201 1 / 3 1.5E-01 / 1.8E+00 9.3E-01 1.0E-03 3 3.60E-10 1.80E-10 8.14E-10 1.36E-09
7440508 Copper N 1.1E+00 J 2.2E+01 = MG/KG 041M010201 3 / 3 NAV 9.8E+00 1.0E-03 3 4.46E-09 2.23E-09 7.06E-08 4.72E-08
7439896 Iron N 4.8E+02 = 6.2E+03 = MG/KG 041M010201 3 / 3 NAV 2.7E+03 1.0E-03 3 1.23E-06 6.15E-07 1.95E-05 1.30E-05
7439921 Lead N 1.8E+00 = 8.7E+01 = MG/KG 041M010101 3 / 3 NAV 3.7E+01 1.0E-03 3 1.75E-08 8.73E-09 2.76E-07 1.85E-07
7439965 Manganese N 3.7E+00 = 1.8E+01 = MG/KG 041M010201 3 / 3 NAV 8.5E+00 1.0E-03 3 3.56E-09 1.78E-09 5.64E-08 3.77E-08
7487947 Mercury N 7.0E-02 J 2.5E-01 = MG/KG 041M010201 2 / 3 N/A / 2.1E-01 1.4E-01 1.0E-03 3 5.00E-11 2.50E-11 7.91E-10 5.29E-10
7782492 Selenium N N/A N/A 1.3E+00 = MG/KG 041M010101 1 / 3 5.0E-01 / 1.7E+00 8.0E-01 1.0E-03 3 2.60E-10 1.30E-10 4.12E-09 2.75E-09
7440622 Vanadium N 2.3E+00 J 3.5E+01 = MG/KG 041M010201 3 / 3 NAV 1.4E+01 1.0E-03 3 7.06E-09 3.53E-09 1.12E-07 7.47E-08
72548 4,4'-DDD C 3.1E-03 J 7.9E-03 J MG/KG 041M010201 2 / 3 N/A / 2.3E-04 3.7E-03 3.0E-02 1 4.74E-11 2.37E-11 1.07E-10 1.79E-10
72559 4,4'-DDE C 5.8E-03 J 8.6E-03 J MG/KG 041M010201 2 / 3 N/A / 2.3E-04 4.8E-03 3.0E-02 1 5.16E-11 2.58E-11 1.17E-10 1.95E-10
50293 4,4'-DDT C 1.1E-03 J 1.2E-03 J MG/KG 001M000101 2 / 3 N/A / 2.3E-04 8.1E-04 3.0E-02 1 7.20E-12 3.60E-12 1.63E-11 2.72E-11

5103719 alpha-Chlordane C N/A N/A 2.7E-03 J MG/KG 041M010201 1 / 3 1.1E-04 / 3.3E-03 1.5E-03 4.0E-02 2 2.16E-11 1.08E-11 4.88E-11 8.16E-11
11096825 Aroclor-1260 C N/A N/A 7.7E-03 J MG/KG 041M010201 1 / 3 2.3E-03 / 6.4E-02 1.4E-02 1.4E-01 1 2.16E-10 1.08E-10 4.88E-10 8.15E-10

60571 Dieldrin C 3.7E-03 J 6.9E-03 J MG/KG 041M010201 2 / 3 N/A / 2.3E-04 3.6E-03 1.0E-01 2 1.38E-10 6.90E-11 3.12E-10 5.22E-10
57749 gamma-Chlordane C N/A N/A 1.9E-03 J MG/KG 041M010201 1 / 3 1.1E-04 / 3.3E-03 1.2E-03 4.0E-02 2 1.52E-11 7.60E-12 3.44E-11 5.75E-11
117817 (BEHP) C 4.1E-02 J 2.6E-01 J MG/KG 041M010201 2 / 3 N/A / 6.4E-01 2.1E-01 1.0E-01 1 5.20E-09 2.60E-09 1.18E-08 1.97E-08
78933 2-Butanone (MEK) N N/A N/A 1.1E-01 = MG/KG 041M010201 1 / 3 1.4E-02 / 2.0E-02 4.2E-02 1.0E-01 1 2.20E-09 1.10E-09 3.48E-08 2.33E-08
67641 Acetone N N/A N/A 2.5E-01 = MG/KG 041M010201 1 / 3 1.4E-02 / 2.8E-02 9.0E-02 1.0E-01 1 5.00E-09 2.50E-09 7.91E-08 5.29E-08

Equation for sediment risk:
Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker)
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker)
EF         =       52 dys/yr (child trespasser/adult maintenance worker)
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker)

Where:                                  Source: Tables 6-6 and 6-8 Exposure Factors Handbook
DADsd           =    Dermal Absorbed Dose-soil contact (mg/kg-day) BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker)

DAevent       =    Dermal absorbed dose per event (mg/cm2-event) AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker)
SA               =    Skin surface area available for contact (cm2)                                  Cancer ! 25,550 days (child trespasser/adult maintenance worker)
EV               =    Event frequency (events/day)
EF               =    Exposure frequency (days/year)
ED               =    Exposure duration (years)
BW             =    Body weight (kg) 70 kg (adult) 45 kg (child)
AT             =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr
                          carcinogenic effects AT = 70 yr x 365 dy/yr.

Equation for DAevent for sediment contact:

Where:
Csd               =    Chemical concentration in sediment (mg/kg)

CF               =    Conversion factor (10-6 kg/mg)
AF               =    Adherence factor of sediment to soil (mg/cm2-event)
                          0.2 (children playing in wet soil) 0.1 (construction worker)
ABsd            =   Dermal absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values

ABSsd 

Source
CAS 

Number Chemical

Minimum 
Concentration 

(mg/kg)
Min. 
Qual.

Maximum 
Concentration 

(mg/kg)
Max. 
Qual. Units ABSsd

Location of 
Max. Conc.

Detection 
Frequency

Range of Detection 
Limits Mean

DADsd (mg/kg-day):   
Child Trespasser

DADsd (mg/kg-day):       
Adult Maintenance Worker

DAevent:             
Child Trespasser

DAevent:                   
Adult Maintenance Worker

DAD
DA EV ED EF SA

BW AT
sd

event
"

# # # #
#

DA C CF AF ABSevent sd d" # # #



Table 10-1-14
Wetland 1A Phase II
Sediment Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal 
Hazard 

Quotient
Dermal 

Cancer Risk

Dermal 
Hazard 

Quotient
Dermal Cancer 

Risk

Aluminum N 2.8E+04 1.0E+00 N/A 1.0E-01 2 1.00E-01 N/A 8.1E-04 N/A 5.88E-04 N/A
Barium N 7.4E+01 7.0E-02 N/A 7.0E-02 1, 3 4.9E-03 N/A 4.7E-05 N/A 3.2E-05 N/A
Beryllium N 7.5E-01 2.0E-03 N/A 7.0E-03 1 1.4E-05 N/A 4.4E-02 N/A 1.1E-04 N/A
Cadmium N 1.2E+00 5.0E-04 N/A 2.5E-02 1 1.3E-05 N/A 9.0E-05 N/A 2.0E-04 N/A
Chromium N 5.8E+01 3.0E-03 N/A 2.5E-02 1 7.5E-05 N/A 2.9E-03 N/A 1.6E-03 N/A
Cobalt C 1.8E+00 2.0E-02 N/A 8.0E-01 3 1.6E-02 N/A 1.0E-04 N/A 8.5E-08 N/A
Copper N 2.2E+01 4.0E-02 N/A 3.0E-01 3 1.2E-02 N/A 1.0E-01 N/A 3.9E-06 N/A
Iron N 6.2E+03 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Lead N 8.7E+01 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Manganese N 1.8E+01 1.4E-01 N/A 4.0E-02 1, 3 5.6E-03 N/A 1.1E-06 N/A 6.7E-06 N/A
Mercury N 2.5E-01 3.0E-04 N/A 7.0E-02 1 2.1E-05 N/A 2.4E-02 N/A 2.5E-05 N/A
Selenium N 1.3E+00 5.0E-03 N/A 5.5E-01 1 2.8E-03 N/A 2.0E-06 N/A 1.0E-06 N/A
Vanadium N 3.5E+01 7.0E-03 N/A 2.6E-02 1 1.8E-04 N/A 8.9E-06 N/A 4.1E-04 N/A
4,4'-DDD C 7.9E-03 N/A 2.4E-01 3.0E-02 2 N/A 8.0E+00 N/A 3.6E-10 N/A 1.4E-09
4,4'-DDE C 8.6E-03 N/A 3.4E-01 3.0E-02 2 N/A 1.1E+01 N/A 2.5E-10 N/A 2.2E-09
4,4'-DDT C 1.2E-03 5.0E-04 3.4E-01 3.0E-02 2 1.5E-05 1.1E+01 2.7E-06 4.5E-10 1.8E-06 3.1E-10
alpha-Chlordane C 2.7E-03 5.0E-04 3.5E-01 8.0E-01 1 4.0E-04 4.4E-01 5.5E-06 9.6E-10 2.0E-07 3.6E-11
Aroclor-1260 C 7.7E-03 2.2E+00 2.0E+00 1.4E-01 2 3.1E-01 1.4E+01 4.1E-11 1.8E-10 2.6E-09 1.2E-08
Dieldrin C 6.9E-03 5.0E-05 1.6E+01 5.0E-01 3 2.5E-05 3.2E+01 1.8E-07 1.4E-10 2.1E-05 1.7E-08
gamma-Chlordane C 1.9E-03 5.0E-04 3.5E-01 8.0E-01 1 4.0E-04 4.4E-01 6.8E-07 1.2E-10 1.4E-07 2.5E-11
bis(2-Ethylhexyl)phthalate (BEHP) C 2.6E-01 2.0E-02 1.4E-02 1.0E-01 2 2.0E-03 1.4E-01 2.7E-07 7.5E-11 9.8E-06 2.8E-09
2-Butanone (MEK) N 1.1E-01 6.0E-01 N/A 1.0E-01 2 6.0E-02 N/A 9.5E-09 N/A 3.9E-07 N/A
Acetone N 2.5E-01 1.0E-01 N/A 1.0E-01 2 1.0E-02 N/A 4.4E-08 N/A 5.3E-06 N/A

Notes:
Oral RfD         =  Oral reference dose from: (1) IRIS; or (2) RAIS
Oral SF           =  Oral Slope Factor from  (1) IRIS; or (2) RAIS
ABSGI                   =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; Risk calculation equation, cancer:

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values
Dermal RfD     =  Dermal reference dose-sources: (1) RAIS value; (2) adjusted for ABSGI.
Dermal SF      =  Dermal slope factor-sources: (1) RAIS value; (2) adjusted for ABSGI.

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk: Risk calculation equation, noncancer:

Where:
RfDdermal =  Dermal reference dose

RFDoral =  Oral reference dose

ABSGI =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 
    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values
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Table 10-1-15
Wetland 1A Phase II
Sediment Incidental Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion 
Hazard Quotient

Ingestion Cancer 
Risk

Ingestion 
Hazard Quotient

Ingestion 
Cancer Risk

Aluminum N 2.8E+04 1.0E+00 N/A 8.80E-03 N/A 5.66E-03 N/A
Barium N 7.4E+01 7.0E-02 N/A 3.34E-04 N/A 2.15E-04 N/A
Beryllium N 7.5E-01 2.0E-03 N/A 1.19E-04 N/A 7.63E-05 N/A
Cadmium N 1.2E+00 5.0E-04 N/A 7.60E-04 N/A 4.88E-04 N/A
Chromium N 5.8E+01 3.0E-03 N/A 6.09E-03 N/A 3.91E-03 N/A
Cobalt C 1.8E+00 2.0E-02 N/A 4.07E-06 N/A 6.54E-06 N/A
Copper N 2.2E+01 4.0E-02 N/A 1.76E-04 N/A 1.13E-04 N/A
Iron N 6.2E+03 N/A N/A N/A N/A N/A N/A
Lead N 8.7E+01 N/A N/A N/A N/A N/A N/A
Manganese N 1.8E+01 1.4E-01 N/A 4.03E-05 N/A 2.59E-05 N/A
Mercury N 2.5E-01 3.0E-04 N/A 2.64E-04 N/A 1.70E-04 N/A
Selenium N 1.3E+00 5.0E-03 N/A 8.23E-05 N/A 5.29E-05 N/A
Vanadium N 3.5E+01 7.0E-03 N/A 1.60E-03 N/A 1.03E-03 N/A
4,4'-DDD C 7.9E-03 N/A 2.4E-01 N/A 8.58E-11 N/A 1.38E-10
4,4'-DDE C 8.6E-03 N/A 3.4E-01 N/A 1.32E-10 N/A 2.13E-10
4,4'-DDT C 1.2E-03 5.0E-04 3.4E-01 1.09E-07 1.85E-11 1.74E-07 2.97E-11
alpha-Chlordane C 2.7E-03 5.0E-04 3.5E-01 2.44E-07 4.27E-11 3.93E-07 6.87E-11
Aroclor-1260 C 7.7E-03 2.2E+00 2.0E+00 1.57E-10 6.96E-10 2.52E-10 1.12E-09
Dieldrin C 6.9E-03 5.0E-05 1.6E+01 6.24E-06 4.99E-09 1.00E-05 8.02E-09
gamma-Chlordane C 1.9E-03 5.0E-04 3.5E-01 1.72E-07 3.01E-11 2.76E-07 4.83E-11
bis(2-Ethylhexyl)phthalate (BEHP) C 2.6E-01 2.0E-02 1.4E-02 5.88E-07 1.65E-10 9.45E-07 2.65E-10
2-Butanone (MEK) N 1.1E-01 6.0E-01 N/A 5.80E-08 N/A 3.73E-08 N/A
Acetone N 2.5E-01 1.0E-01 N/A 7.91E-07 N/A 5.09E-07 N/A

Notes:
Oral RfD     =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF       =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     =  chronic daily intake (mg/kg-day).

Equation for Chronic Daily Intake, sediment risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day). =   Oral reference dose.
EPCsd    =      Exposure point concentration in sediment (mg/kg). =   Oral slope factor.
IRsd        =      Incidental ingestion rate for sediment (mg/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
CF        =      Conversion factor (1E-6 kg/mg).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                         carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
IRsd =       100 mg/day for age groups greater than 6 years old. 
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                          Cancer ! 25,550 days (child trespasser/adult maintenance worker).
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Table 10-1-16
Wetland 1A Phase II
Surface Water Dermal Absorbed Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N N/A N/A 2.1E+03 = UG/L 001W000101 1 / 1 NAV 2.1E+03 2.1E-03 1.0E-03 5.51E-06 8.73E-05 1.17E-04
7440393 Barium N N/A N/A 3.2E+01 = UG/L 001W000101 1 / 1 NAV 3.2E+01 3.2E-05 1.0E-03 8.35E-08 1.32E-06 1.77E-06
7440473 Chromium N N/A N/A 1.4E+01 = UG/L 001W000101 1 / 1 NAV 1.4E+01 1.4E-05 1.0E-03 3.51E-08 5.56E-07 7.43E-07
7439896 Iron N N/A N/A 3.5E+03 = UG/L 001W000101 1 / 1 NAV 3.5E+03 3.5E-03 2.5E-04 2.30E-06 3.64E-05 4.87E-05
7439921 Lead N N/A N/A 6.0E+00 J UG/L 001W000101 1 / 1 NAV 6.0E+00 6.0E-06 3.4E-04 5.30E-09 8.40E-08 1.12E-07
7439965 Manganese N N/A N/A 1.4E+02 = UG/L 001W000101 1 / 1 NAV 1.4E+02 1.4E-04 1.0E-03 3.72E-07 5.89E-06 7.87E-06
7440622 Vanadium N N/A N/A 1.0E+01 = UG/L 001W000101 1 / 1 NAV 1.0E+01 1.0E-05 1.0E-03 2.65E-08 4.20E-07 5.61E-07

Notes:
Equation for Dermal Absorbed Dose, surface water risk: Equation for DAevent for organics:

Where:
DADsw           =    Dermal absorbed dose-water contact (mg/kg-day).

DAevent       =    Dermal absorbed dose per event (mg/cm2-event). Where:
SA              =    Skin surface area available for contact (cm2). FA =    Fraction absorbed water (dimensionless).  From RAGS Part E, Exhibit B-4.
EV              =    Event frequency (events/day). Kp                =    Dermal permeability coefficient of compound in water (cm/hr).

      Source: (1) RAGS Part E, Exhibit B-4.
EF              =    Exposure frequency (days/year). Cw               =    Chemical concentration in water (mg/cm3).
ED              =    Exposure duration (years). tevent            =    Event duration (hr/event).

BW             =    Body weight (kg) 70 kg (adult) 45 kg (child). tevent            =    Lag time per event (hr/event).  From RAGS Part E, Exhibit B-4.
AT              =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr B =    Dimensionless ratio of the permeability coefficient of a compound, 
                        carcinogenic effects AT = 70 yr x 365 dy/yr.       calculated using the equation below:

Equation for DAevent for inorganics:

Where: Where:
Kp              =    Dermal permeability coefficient of compound in water (cm/hr). Kp     =    Dermal permeability coefficient of compound in water (cm/hr).
                        Source: RAGS Part E, Exhibit B-3 or Exhibit B-4               Source: (1) RAGS Part E.
Cw             =    Chemical concentration in water (mg/cm3). MW =    Molecular weight
tevent            =    Event duration (hr/event).

Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).
                                 Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                                 Cancer ! 25,550 days (child trespasser/adult maintenance worker).
tevent      =       2.6 hrs/dy (child trespasser/adult maintenance worker).
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Table 10-1-17
Wetland 1A Phase II
Surface Water Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal Hazard 
Quotient

Dermal Cancer 
Risk

Dermal Hazard 
Quotient

Dermal Cancer 
Risk

Aluminum N 2.1E-03 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A 8.8E-04 N/A 1.2E-03 N/A
Barium N 3.2E-05 7.0E-02 N/A 7.0E-02 1, 2 4.9E-03 N/A 4.8E-04 N/A 3.6E-04 N/A
Chromium N 1.4E-05 3.0E-03 N/A 2.5E-02 1 7.5E-05 N/A 2.1E-03 N/A 9.9E-03 N/A
Iron N 3.5E-03 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Lead N 6.0E-06 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Manganese N 1.4E-04 1.4E-01 N/A 4.0E-02 1 5.6E-03 N/A 5.1E-05 N/A 1.4E-03 N/A
Vanadium N 1.0E-05 7.0E-03 N/A 2.6E-02 1 1.8E-04 N/A 6.0E-02 N/A 3.1E-03 N/A

Notes:
Oral RfD       =  Oral reference dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral SF         =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI          =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD   =  Dermal reference dose adjusted for ABSGI.
Dermal SF     =  Dermal slope factor adjusted for ABSGI. Risk calculation equation, noncancer:

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk:

Where:
RfDdermal =     Dermal reference dose.

RFDoral =    Oral reference dose.
SFdermal =    Dermal slope factor.
ABSGI =    GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

      (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 10-1-18
Wetland 1A Phase II
Surface Water Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion Hazard 
Quotient

Ingestion Cancer 
Risk

Ingestion Hazard 
Quotient

Ingestion 
Cancer Risk

Aluminum N 2.1E-03 1.0E+00 N/A 6.7E-08 N/A 4.3E-08 N/A
Barium N 3.2E-05 7.0E-02 N/A 1.5E-08 N/A 9.3E-09 N/A
Chromium N 1.4E-05 3.0E-03 N/A 1.4E-07 N/A 9.2E-08 N/A
Iron N 3.5E-03 N/A N/A N/A N/A N/A N/A
Lead N 6.0E-06 N/A N/A N/A N/A N/A N/A
Manganese N 1.4E-04 1.4E-01 N/A 3.2E-08 N/A 2.1E-08 N/A
Vanadium N 1.0E-05 7.0E-03 N/A 4.6E-08 N/A 3.0E-08 N/A

Notes:
Oral RfD        =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF         =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.

Equation for Chronic Daily Intake, surface water risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day). =   Oral reference dose.
EPCsw  =      Exposure point concentration in surface water (mg/L). =   Oral slope factor.

IRsw    =      Incidental ingestion rate for sediment (L/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
BW       =      Body weight (kg): 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                            carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
Irsw =       0.01 L/day exposure to surface water during wading for adolescents and adults.
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                             Cancer ! 25,550 days (child trespasser/adult maintenance worker).
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Table 10-1-19
Wetland 1B Phase II 
Sediment Physical Parameters

Parameter 041M010301 041M010401

Percent Solids (%) 76.80 61.00
TOC (%) 0.53 3.06

Grain Size Analysis
(percent of composition1)

Fine Gravel 0.00 0.00
Coarse Sand 1.00 0.00

Medium Sand 18.00 8.00
Fine Sand 78.00 74.00

Silt and Clay 3.00 18.00

Description
Very Dark Grayish Brown Poorl

Graded Sand with Trace Silt
 

Black Silty Sand with Organics

Notes:
mg/kg = milligrams per kilogram or parts per million (ppm)
1         = Derived from sieve analyses.



Table 10-1-20 
Wetland 1B Phase II 
Surface Water Physical Parameters

Parameter 041W010301

Hardness as CaCO3 (mg/L) 87.1
pH 6.7
Specific Conductivity (mS/cm) 0.231
Turbidity (NTU) 2
Salinity (%) 0

Notes:
mg/L    =  Milligrams per liter
MS/cm  =  Millsiemens per centimeter
NTU     =  Nephelometric turbidity units
%        =  Percent



Table 10-1-21
Wetland 1B Phase II
Sediment Analytical Results

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum Detection 
Location

Metals (mg/kg)
Aluminum 13,610.0 0 2 2 1,510.0 4,290.0 2,900.0 041M010401
Antimony 4.430 0 1 2 0.470 0.470 0.270 041M010401
Arsenic 6.620 0 2 2 0.40 2.50 1.450 041M010401
Barium 14.0 1 2 2 5.90 17.70 11.80 041M010401
Beryllium 0.840 0 1 2 0.110 0.110 0.073 041M010401
Cadmium 1.80 1 2 2 0.530 2.0 1.270 041M010401
Calcium 10,756.670 0 2 2 921.0 1,080.0 1,000.0 041M010401
Chromium 39.370 0 2 2 9.80 27.30 18.60 041M010401
Cobalt 2.80 0 2 2 0.40 0.990 0.695 041M010401
Copper 19.50 1 2 2 18.30 31.80 25.10 041M010401
Iron 11,911.670 0 2 2 1,770.0 2,930.0 2,350.0 041M010401
Lead 82.470 1 2 2 48.80 153.0 101.0 041M010401
Magnesium 7,513.330 0 2 2 144.0 250.0 197.0 041M010401
Manganese 37.970 0 2 2 10.40 11.30 10.90 041M010401
Mercury 0.550 0 2 2 0.170 0.20 0.185 041M010401
Nickel 9.280 0 2 2 3.90 7.50 5.70 041M010401
Potassium 1,628.670 0 2 2 28.0 65.30 46.60 041M010401
Sodium 18,993.330 0 1 2 33.0 33.0 20.90 041M010401
Vanadium 28.670 0 2 2 2.50 10.30 6.40 041M010401
Zinc 36.730 2 2 2 69.10 294.0 182.0 041M010401
PAHs ( g/kg)
Anthracene N/A 0 1 2 990.0 990.0 600.0 041M010401
Benzo(a)anthracene N/A 0 2 2 420.0 3,800.0 2,110.0 041M010401
Benzo(a)pyrene N/A 0 2 2 480.0 4,300.0 2,390.0 041M010401
Chrysene N/A 0 2 2 530.0 4,200.0 2,370.0 041M010401
Fluoranthene N/A 0 2 2 1,200.0 7,200.0 4,200.0 041M010401
Phenanthrene N/A 0 2 2 420.0 4,000.0 2,210.0 041M010401
Pyrene N/A 0 2 2 930.0 6,200.0 3,570.0 041M010401
Total PAHs N/A 0 2 2 5,230.0 33,420.0 19,300.0 041M010401
Pesticides and PCBs ( g/kg)
Aroclor-1260 N/A 0 2 2 110.0 140.0 125.0 041M010401
Total PCBs N/A 0 2 2 117.350 140.0 129.0 041M010401
Endosulfan sulfate N/A 0 2 2 0.450 1.60 1.030 041M010401
Methoxychlor N/A 0 1 2 6.60 6.60 3.580 041M010401
alpha-Chlordane N/A 0 2 2 1.10 6.20 3.650 041M010401
gamma-Chlordane N/A 0 2 2 3.30 9.50 6.40 041M010401
Total Chlordane N/A 0 2 2 4.40 15.70 10.10 041M010401
Endrin aldehyde N/A 0 1 1 1.50 1.50 1.50 041M010301
Total Endrin N/A 0 1 1 1.710 1.710 1.710 041M010301
4,4'-DDD 50.0 0 2 2 5.0 25.0 15.0 041M010401
4,4'-DDE 40.0 0 2 2 0.480 4.50 2.490 041M010401
Total DDT 110.0 0 2 2 6.880 39.50 23.20 041M010401
SVOCs ( g/kg)
Benzo(g,h,i)perylene N/A 0 2 2 250.0 1,900.0 1,080.0 041M010401
Benzo(k)fluoranthene N/A 0 2 2 220.0 1,700.0 960.0 041M010401
bis(2-Ethylhexyl)phthalate (BEHP) N/A 0 2 2 680.0 3,500.0 2,090.0 041M010401
Carbazole N/A 0 1 2 880.0 880.0 1,490.0 041M010401
Indeno(1,2,3-cd)pyrene N/A 0 2 2 220.0 2,000.0 1,110.0 041M010401

Notes:
g/kg  = micrograms per kilogram

mg/kg = milligrams per kilogram
N/A     =  Not Applicable

Frequency of Detections Range of Detections
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Table 10-1-22
Wetland 1B Phase II
Surface Water Analytical Results

Frequency of Detections Range of Detections

 Parameter

Reference 
Concentration (if 

applicable)

Number Greater 
Than Reference 
Concentration Number Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals ( g/L)

Barium 3.68 1 1 1 10.8 10.8 10.8 041W010301
Calcium 7,675.0 1 1 1 30,700.0 30,700.0 30,700.0 041W010301
Iron 2,360.0 0 1 1 302.0 302.0 302.0 041W010301
Magnesium 20,260.0 0 1 1 2,560.0 2,560.0 2,560.0 041W010301
Manganese 13.2 1 1 1 17.4 17.4 17.4 041W010301
Potassium 6,995.0 0 1 1 2,300.0 2,300.0 2,300.0 041W010301
Sodium 182,200.0 0 1 1 7,370.0 7,370.0 7,370.0 041W010301
Zinc 5.53 1 1 1 19.3 19.3 19.3 041W010301

VOCs ( g/L)

2-Butanone (MEK N/A 0 1 1 2.0 2.0 2.0 041W010301

Notes:
g/L = micrograms per liter

N/A  = Not Applicable



Table 10-1-23
Wetland 1B Phase II
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Aluminum 2 2 1,510 4,290 041M010401 4,290 J N/A Yes No SV
Antimony 1 2 0.07 0.07 0.47 0.47 041M010401 0.47 J 12 2 0.04 No Max Detect < SV
Arsenic 2 2 0.4 2.5 041M010401 2.5 7.24 1, 2 0.35 No Max Detect < SV
Barium 2 2 5.9 17.7 041M010401 17.7 N/A Yes No SV
Beryllium 1 2 0.035 0.035 0.11 0.11 041M010401 0.11 J N/A Yes No SV
Cadmium 2 2 0 2 041M010401 2 0.676 1 2.96 Yes Max Detect > SV
Calcium 2 2 921 1,080 041M010401 1,080 J N/A Yes No SV
Chromium 2 2 9.8 27.3 041M010401 27.3 52.3 1, 2 0.52 No Max Detect < SV
Cobalt 2 2 0.4 0.99 041M010401 0.99 J N/A Yes No SV
Copper 2 2 18.3 31.8 041M010401 31.8 18.7 1, 2 1.7 Yes Max Detect > SV
Cyanide (CN) 0 2 0.31 0.395 ND 0.395 U N/A Yes No SV
Iron 2 2 1,770 2,930 041M010401 2,930 N/A Yes No SV
Lead 2 2 48.8 153 041M010401 153 30.2 1, 2 5.07 Yes Max Detect > SV
Magnesium 2 2 144 250 041M010401 250 J N/A Yes No SV
Manganese 2 2 10.4 11.3 041M010401 11.3 N/A Yes No SV
Mercury 2 2 0.17 0.2 041M010401 0.2 0.13 1, 2 1.54 Yes Max Detect > SV
Nickel 2 2 3.9 7.5 041M010401 7.5 15.9 1, 2 0.47 No Max Detect < SV
Potassium 2 2 28 65.3 041M010401 65.3 J N/A Yes No SV
Selenium 0 2 0.135 0.175 ND 0.175 U N/A Yes No SV
Silver 0 2 0.17 0.215 ND 0.215 U 0.733 1 0.29 No Max SQL< SV
Sodium 1 2 8.75 8.75 33 33 041M010401 33 J N/A Yes No SV
Thallium 0 2 0.135 0.175 ND 0.175 U N/A Yes No SV
Vanadium 2 2 2.5 10.3 041M010401 10.3 N/A Yes No SV
Zinc 2 2 69.1 294 041M010401 294 124 1, 2 2.37 Yes Max Detect > SV

2-Methylnaphthalene 0 2 210 550 ND 550 U 20.2 1 27.2 Yes Max SQL > SV
Acenaphthene 0 2 100 265 ND 265 U 6.71 1 39.5 Yes Max SQL > SV
Acenaphthylene 0 2 210 550 ND 550 U 5.87 1 93.7 Yes Max SQL > SV
Anthracene 1 2 210 210 990 990 041M010401 990 J 46.9 1 21.1 Yes Max Detect > SV
Benzo(a)anthracene 2 2 420 3,800 041M010401 3,800 74.8 1 50.8 Yes Max Detect > SV
Benzo(a)pyrene 2 2 480 4,300 041M010401 4,300 88.8 1 48.4 Yes Max Detect > SV
Chrysene 2 2 530 4,200 041M010401 4,200 108 1 38.9 Yes Max Detect > SV
Dibenz(a,h)anthracene 0 2 210 550 ND 550 U 6.22 1 88.4 Yes Max SQL > SV
Fluoranthene 2 2 1,200 7,200 041M010401 7,200 113 1 63.7 Yes Max Detect > SV
Fluorene 0 2 100 265 ND 265 U 21.2 1 12.5 Yes Max SQL > SV
Naphthalene 0 2 210 550 ND 550 U 34.6 1 15.9 Yes Max SQL > SV
Phenanthrene 2 2 420 4,000 041M010401 4,000 86.7 1 46.1 Yes Max Detect > SV
Pyrene 2 2 930 6,200 041M010401 6,200 153 1 40.5 Yes Max Detect > SV
Total PAHs 2 2 5,230 33,400 041M010401 33,400 1684 1, 2 19.8 Yes Max Detect > SV
TOC Normalized PAHs 2 2 983.08 1,092.16 041M010401 1,092.16 290 3 3.77 Yes Max Detect > SV

Aroclor-1016 0 1 1.05 1.05 ND 1.05 UJ 21.6 N/A 0.05 No Max SQL< SV
Aroclor-1221 0 1 2.1 2.1 ND 2.1 UJ 67 2 0.03 No Max SQL< SV
Aroclor-1232 0 1 1.05 1.05 ND 1.05 UJ 21.6 N/A 0.05 No Max SQL< SV
Aroclor-1242 0 1 1.05 1.05 ND 1.05 UJ 21.6 N/A 0.05 No Max SQL< SV
Aroclor-1248 0 1 1.05 1.05 ND 1.05 UJ 21.6 N/A 0.05 No Max SQL< SV
Aroclor-1254 0 1 1.05 1.05 ND 1.05 UJ 21.6 N/A 0.05 No Max SQL< SV
Aroclor-1260 2 2 110 140 041M010401 140 DJ 21.6 N/A 6.48 Yes Max Detect > SV
Total PCBs 2 2 117 140 041M010401 140 21.6 1 6.48 Yes Max Detect > SV

Aldrin 0 1 0.055 0.055 ND 0.055 UJ N/A Yes No SV
Dieldrin 0 1 0.105 0.105 ND 0.105 UJ 0.716 1 0.15 No Max SQL< SV
Endosulfan I 0 1 0.055 0.055 ND 0.055 UJ N/A Yes No SV
Endosulfan II 0 1 0.105 0.105 ND 0.105 UJ N/A Yes No SV
Endosulfan sulfate 2 2 0.45 1.6 041M010401 1.6 J N/A Yes No SV
Heptachlor 0 1 0.055 0.055 ND 0.055 UJ N/A Yes No SV
Heptachlor epoxide 0 1 0.055 0.055 ND 0.055 UJ N/A Yes No SV
Methoxychlor 1 2 0.55 0.55 6.6 6.6 041M010401 6.6 J N/A Yes No SV
Toxaphene 0 1 11 11 ND 11 UJ N/A Yes No SV

Metals (mg/kg)

PAHs (µg/kg)

PCBs (µg/kg)

Pesticides (µg/kg)



Table 10-1-23
Wetland 1B Phase II
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

alpha-Chlordane 2 2 1.1 6.2 041M010401 6.2 DJ 1.7 1 3.65 Yes Max Detect > SV
gamma-Chlordane 2 2 3.3 9.5 041M010401 9.5 DJ 1.7 1 5.59 Yes Max Detect > SV
Total Chlordane 2 2 4.4 15.7 041M010401 15.7 1.7 1 9.24 Yes Max Detect > SV
Endrin 0 1 0.105 0.105 ND 0.105 UJ 3.3 2 0.03 No Max SQL< SV
Endrin aldehyde 1 1 1.5 1.5 041M010301 1.5 J 3.3 2 0.46 No Max Detect < SV
Endrin ketone 0 1 0.105 0.105 ND 0.105 UJ 3.3 2 0.03 No Max SQL< SV
Total Endrin 1 1 1.71 1.71 041M010301 1.71 3.3 2 0.52 No Max Detect < SV
alpha-BHC 0 1 0.055 0.055 ND 0.055 UJ N/A Yes No SV
beta-BHC 0 1 0.055 0.055 ND 0.055 UJ 0.32 N/A 0.17 No Max SQL< SV
delta-BHC 0 1 0.055 0.055 ND 0.055 UJ 0.32 N/A 0.17 No Max SQL< SV
gamma-BHC (Lindane) 0 1 0.055 0.055 ND 0.055 UJ 0.32 1 0.17 No Max SQL< SV
Total BHC 0 1 0.22 0.22 ND 0.22 U 0.32 2 0.69 No Max SQL< SV
4,4'-DDD 2 2 5 25 041M010401 25 DJ 1.22 1 20.5 Yes Max Detect > SV
4,4'-DDE 2 2 0.48 4.5 041M010401 4.5 DJ 2.07 1 2.17 Yes Max Detect > SV
4,4'-DDT 2 2 1.4 10 041M010401 10 DJ 1.19 1 8.4 Yes Max Detect > SV
Total DDT 2 2 6.88 39.5 041M010401 39.5 3.3 2 12 Yes Max Detect > SV

1,2,4-Trichlorobenzene 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
1,2-Dichlorobenzene 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
1,3-Dichlorobenzene 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
1,4-Dichlorobenzene 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
2,4,5-Trichlorophenol 0 2 5,000 13,500 ND 13,500 U N/A Yes No SV
2,4,6-Trichlorophenol 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
2,4-Dichlorophenol 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
2,4-Dimethylphenol 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
2,4-Dinitrophenol 0 2 5,000 13,500 ND 13,500 U N/A Yes No SV
2,4-Dinitrotoluene 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
2,6-Dinitrotoluene 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
2-Chloronaphthalene 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
2-Chlorophenol 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
2-Methyl-4,6-Dinitrophenol 0 2 5,000 13,500 ND 13,500 U N/A Yes No SV
2-Methylphenol (o-Cresol) 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
2-Nitroaniline 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
2-Nitrophenol 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
3,3'-Dichlorobenzidine 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
3-Nitroaniline 0 2 5,000 13,500 ND 13,500 U N/A Yes No SV
4-Bromophenyl-phenylether 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
4-Chloro-3-methylphenol 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
4-Chloroaniline 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
4-Chlorophenylphenyl ether 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
4-Methylphenol (p-Cresol) 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
4-Nitroaniline 0 2 5,000 13,500 ND 13,500 U N/A Yes No SV
4-Nitrophenol 0 2 5,000 13,500 ND 13,500 U N/A Yes No SV
Benzo(b)fluoranthene 2 2 600 5,400 041M010401 5,400 N/A Yes No SV
Benzo(g,h,i)perylene 2 2 250 1,900 041M010401 1,900 N/A Yes No SV
Benzo(k)fluoranthene 2 2 220 1,700 041M010401 1,700 N/A Yes No SV
bis(2-Chloroethoxy)methane 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
bis(2-Chloroethyl)ether 0 2 210 550 ND 550 U N/A Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 2 2 680 3,500 041M010401 3,500 J 182 1, 2 19.2 Yes Max Detect > SV
Butylbenzylphthalate 0 2 2,100 5,500 ND 5,500 U 182 1, 2 30.2 Yes Max SQL > SV
Carbazole 1 2 2,100 2,100 880 880 041M010401 880 J N/A Yes No SV
Dibenzofuran 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
Diethylphthalate 0 2 2,100 5,500 ND 5,500 U 182 1, 2 30.2 Yes Max SQL > SV
Dimethylphthalate 0 2 2,100 5,500 ND 5,500 U 182 1, 2 30.2 Yes Max SQL > SV
Di-n-butylphthalate 0 2 2,100 5,500 ND 5,500 U 182 1, 2 30.2 Yes Max SQL > SV
Di-n-octylphthalate 0 2 2,100 5,500 ND 5,500 U 182 1, 2 30.2 Yes Max SQL > SV
Hexachlorobenzene 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
Hexachlorobutadiene 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
Hexachlorocyclopentadiene 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV

Pesticides (µg/kg) - cont.

SVOCs (µg/kg)



Table 10-1-23
Wetland 1B Phase II
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Hexachloroethane 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
Indeno(1,2,3-cd)pyrene 2 2 220 2,000 041M010401 2,000 N/A Yes No SV
Isophorone 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
Nitrobenzene 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
N-Nitroso-di-n-propylamine 0 2 210 550 ND 550 U N/A Yes No SV
N-Nitrosodiphenylamine 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV
Pentachlorophenol 0 2 5,000 13,500 ND 13,500 U N/A Yes No SV
Phenol 0 2 2,100 5,500 ND 5,500 U N/A Yes No SV

1,1,1-Trichloroethane 0 2 6.5 7 ND 7 U N/A Yes No SV
1,1,2,2-Tetrachloroethane 0 2 6.5 7 ND 7 U N/A Yes No SV
1,1,2-Trichloroethane 0 2 6.5 7 ND 7 U N/A Yes No SV
1,1-Dichloroethane 0 2 6.5 7 ND 7 U N/A Yes No SV
1,1-Dichloroethene 0 2 6.5 7 ND 7 U N/A Yes No SV
1,2-Dichloroethane 0 2 6.5 7 ND 7 U N/A Yes No SV
1,2-Dichloroethene (total) 0 2 6.5 7 ND 7 U N/A Yes No SV
1,2-Dichloropropane 0 2 6.5 7 ND 7 U N/A Yes No SV
2-Butanone (MEK) 0 2 6.5 7 ND 7 U N/A Yes No SV
2-Hexanone 0 2 6.5 7 ND 7 U N/A Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 2 6.5 7 ND 7 U N/A Yes No SV
Acetone 0 2 26.5 36 ND 36 U N/A Yes No SV
Benzene 0 2 6.5 7 ND 7 U N/A Yes No SV
Bromodichloromethane 0 2 6.5 7 ND 7 U N/A Yes No SV
Bromoform 0 2 6.5 7 ND 7 U N/A Yes No SV
Bromomethane 0 2 6.5 7 ND 7 U N/A Yes No SV
Carbon disulfide 0 2 6.5 7 ND 7 U N/A Yes No SV
Carbon tetrachloride 0 2 6.5 7 ND 7 U N/A Yes No SV
Chlorobenzene 0 2 6.5 7 ND 7 U N/A Yes No SV
Chloroethane 0 2 6.5 7 ND 7 U N/A Yes No SV
Chloroform 0 2 6.5 7 ND 7 U N/A Yes No SV
Chloromethane 0 2 6.5 7 ND 7 U N/A Yes No SV
cis-1,3-Dichloropropene 0 2 6.5 7 ND 7 U N/A Yes No SV
Dibromochloromethane 0 2 6.5 7 ND 7 U N/A Yes No SV
Ethylbenzene 0 2 6.5 7 ND 7 U N/A Yes No SV
Methylene chloride 0 2 6.5 7 ND 7 U N/A Yes No SV
Styrene 0 2 6.5 7 ND 7 U N/A Yes No SV
Tetrachloroethene 0 2 6.5 7 ND 7 U N/A Yes No SV
Toluene 0 2 6.5 7 ND 7 U N/A Yes No SV
trans-1,3-Dichloropropene 0 2 6.5 7 ND 7 U N/A Yes No SV
Trichloroethene 0 2 6.5 7 ND 7 U N/A Yes No SV
Vinyl chloride 0 2 2 2 ND 2 U N/A Yes No SV
Xylene (Total) 0 2 6.5 7 ND 7 U N/A Yes No SV

Notes:

SVOCs (µg/kg) - cont.

 SHQ = Screening Hazard Quotient Parameters in bold were detected and exceeded screening values.

VOCs (µg/kg)

 U or ND = Not Detected at or above the SQL mg/kg oc = milligrams per kilograms - organic carbon
Some PCB/Pesticide data were rejected at the laboratory. J = Estimated value UJ = Not detected.  SQL is estimated.

1 = USEPA Region 4 Screening Value.  Detailed explanation for SVs provided in Section 8.0. HQ = Hazard Quotient mg/kg = milligrams per kilograms
2 = FDEP Threshold effects level N/A = No screening value available. g/kg = micrograms per kilograms

Sources for Screening Values: Supporting Information:
SV = Screening Value SQL = Sample Quantitation Limit D = Diluted Result



Table 10-1-24
Wetland 1B Phase II 
Sediment COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum Endosulfan sulfate Benzo(b)fluoranthene None
Barium Methoxychlor Benzo(g,h,i)perylene
Beryllium alpha-Chlordane Benzo(k)fluoranthene
Cadmium gamma-Chlordane bis(2-Ethylhexyl)phthalate (BEHP)
Calcium Total Chlordane Carbazole
Cobalt 4,4'-DDD Indeno(1,2,3-cd)pyrene
Copper 4,4'-DDE Anthracene
Iron 4,4'-DDT Benzo(a)anthracene
Lead Total DDT Benzo(a)pyrene
Magnesium Aroclor-1260 Chrysene
Manganese Total PCBs Fluoranthene
Mercury Phenanthrene
Potassium Pyrene
Sodium Total PAHs
Vanadium TOC Normalized PAHs
Zinc

Cyanide (CN) Aldrin 1,2,4-Trichlorobenzene 1,1,1-Trichloroethane
Selenium Endosulfan I 1,2-Dichlorobenzene 1,1,2,2-Tetrachloroethane
Thallium Endosulfan II 1,3-Dichlorobenzene 1,1,2-Trichloroethane

Heptachlor 1,4-Dichlorobenzene 1,1-Dichloroethane
Heptachlor epoxide 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1-Dichloroethene
Toxaphene 2,4,5-Trichlorophenol 1,2-Dichloroethane
alpha-BHC 2,4,6-Trichlorophenol 1,2-Dichloroethene (total)

2,4-Dichlorophenol 1,2-Dichloropropane
2,4-Dimethylphenol 2-Butanone (MEK)
2,4-Dinitrophenol 2-Hexanone
2,4-Dinitrotoluene 4-Methyl-2-Pentanone (MIBK)
2,6-Dinitrotoluene Acetone
2-Chloronaphthalene Benzene
2-Chlorophenol Bromodichloromethane
2-Methyl-4,6-Dinitrophenol Bromoform
2-Methylnaphthalene Bromomethane
2-Methylphenol (o-Cresol) Carbon disulfide
2-Nitroaniline Carbon tetrachloride
2-Nitrophenol Chlorobenzene
3,3'-Dichlorobenzidine Chloroethane
3-Nitroaniline Chloroform
4-Bromophenyl-phenylether Chloromethane
4-Chloro-3-methylphenol cis-1,3-Dichloropropene
4-Chloroaniline Dibromochloromethane
4-Chlorophenylphenyl ether Ethylbenzene
4-Methylphenol (p-Cresol) Methylene chloride
4-Nitroaniline Styrene
4-Nitrophenol Tetrachloroethene
Acenaphthene Toluene
Acenaphthylene trans-1,3-Dichloropropene
bis(2-Chloroethoxy)methane Trichloroethene
bis(2-Chloroethyl)ether Vinyl chloride
Butylbenzylphthalate Xylene (Total)
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Isophorone
Naphthalene
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol

Not Detected Parameters

Detected Parameters



Table 10-1-25
Wetland 1B Phase II
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value Source

Maximum 
Result    
SV HQ

Average 
Result     
SV HQ

Maximum 
Result   RV 

HQ

Average 
Result   
RV HQ

Number 
Detected 

> RV
Reference 

Concentration

Number Detected 
> Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

Aluminum 2 2 2,900 1,510 4,290 4,290 J 041M010401 NA 0 13,610 0 No EPC < RC
Barium 2 2 11.8 5.9 17.7 17.7 041M010401 NA 0 14 1 Yes EPC > RC and no RV
Beryllium 1 2 0.035 0.035 0.035 0.0725 0.11 0.11 0.11 J 041M010401 NA 0 0.84 0 No EPC < RC
Cadmium 2 2 1.27 0.53 2 2 041M010401 0.676 4.21 PEL 2.96 1.87 0.48 0.3 0 1.8 1 No EPC > RC, but < RV
Calcium 2 2 1,000 921 1,080 1,080 J 041M010401 NA 0 10,756.67 0 No EPC < RC
Cobalt 2 2 0.695 0.4 0.99 0.99 J 041M010401 NA 0 2.8 0 No EPC < RC
Copper 2 2 25.1 18.3 31.8 31.8 041M010401 18.7 108 PEL 1.7 1.34 0.29 0.23 0 19.5 1 No EPC > RC, but < RV
Cyanide (CN) 0 2 0.353 0.31 0.395 0.353 0.395 U ND NA 0 5.22 0 No EPC < RC
Iron 2 2 2,350 1,770 2,930 2,930 041M010401 NA 0 11,911.67 0 No EPC < RC
Lead 2 2 101 48.8 153 153 041M010401 30.2 112 PEL 5.07 3.34 1.37 0.90 1 82.47 1 Yes EPC > RV and RC
Magnesium 2 2 197 144 250 250 J 041M010401 NA 0 7,513.33 0 No EPC < RC
Manganese 2 2 10.9 10.4 11.3 11.3 041M010401 NA 0 37.97 0 No EPC < RC
Mercury 2 2 0.185 0.17 0.2 0.2 041M010401 0.13 0.696 PEL 1.54 1.42 0.29 0.27 0 0.55 0 No EPC < RC and RV
Potassium 2 2 46.6 28 65.3 65.3 J 041M010401 NA 0 1,628.67 0 No EPC < RC
Selenium 0 2 0.155 0.135 0.175 0.155 0.175 U ND NA 0 3.45 0 No EPC < RC
Sodium 1 2 8.75 8.75 8.75 20.9 33 33 33 J 041M010401 NA 0 18,993.33 0 No EPC < RC
Thallium 0 2 0.155 0.135 0.175 0.155 0.175 U ND NA 0 1.57 0 No EPC < RC
Vanadium 2 2 6.4 2.5 10.3 10.3 041M010401 NA 0 28.67 0 No EPC < RC
Zinc 2 2 182 69.1 294 294 041M010401 124 271 PEL 2.37 1.46 1.08 0.67 1 36.73 2 Yes EPC > RV and RC

2-Methylnaphthalene 0 2 380 210 550 380 550 U ND 20.2 201 PEL 27.2 18.8 2.74 1.89 0 0 No Parameter Not Detected; Max SQL > RV
Acenaphthene 0 2 183 100 265 183 265 U ND 6.71 88.9 PEL 39.5 27.2 2.98 2.05 0 0 No Parameter Not Detected; Max SQL > RV
Acenaphthylene 0 2 380 210 550 380 550 U ND 5.87 128 PEL 93.7 64.7 4.3 2.97 0 0 No Parameter Not Detected; Max SQL > RV
Anthracene 1 2 210 210 210 600 990 990 990 J 041M010401 46.9 245 PEL 21.1 12.8 4.04 2.45 1 0 No TOC Normalized PAHs < MEC
Benzo(a)anthracene 2 2 2,110 420 3,800 3,800 041M010401 74.8 693 PEL 50.8 28.2 5.48 3.04 1 0 No TOC Normalized PAHs < MEC
Benzo(a)pyrene 2 2 2,390 480 4,300 4,300 041M010401 88.8 763 PEL 48.4 26.9 5.64 3.13 1 0 No TOC Normalized PAHs < MEC
Chrysene 2 2 2,370 530 4,200 4,200 041M010401 108 846 PEL 38.9 21.9 4.96 2.8 1 0 No TOC Normalized PAHs < MEC
Dibenz(a,h)anthracene 0 2 380 210 550 380 550 U ND 6.22 135 PEL 88.4 61.1 4.07 2.81 0 0 No Parameter Not Detected; Max SQL > RV
Fluoranthene 2 2 4,200 1,200 7,200 7,200 041M010401 113 1,494 PEL 63.7 37.2 4.82 2.81 1 0 No TOC Normalized PAHs < MEC
Fluorene 0 2 183 100 265 183 265 U ND 21.2 144 PEL 12.5 8.61 1.84 1.27 0 0 No Parameter Not Detected; Max SQL > RV
Naphthalene 0 2 380 210 550 380 550 U ND 34.6 391 PEL 15.9 11 1.41 0.97 0 0 No Parameter Not Detected; Max SQL > RV
Phenanthrene 2 2 2,210 420 4,000 4,000 041M010401 86.7 544 PEL 46.1 25.5 7.35 4.06 1 0 No TOC Normalized PAHs < MEC
Pyrene 2 2 3,570 930 6,200 6,200 041M010401 153 1,398 PEL 40.5 23.3 4.43 2.55 1 0 No TOC Normalized PAHs < MEC
Total PAHs 2 2 19,300 5,230 33,400 33,400 041M010401 1,684 16,770 PEL 19.8 11.5 1.99 1.15 1 0 No TOC Normalized PAHs < MEC
TOC Normalized PAHs 2 2 1,037.62 983.08 1,092.16 1,092.16 041M010401 290 1,800 MEC 3.77 3.58 0.61 0.58 0 0 No RV HQ <1 and no RC

Aroclor-1016 0 1 1.05 1.05 1.05 1.05 1.05 UJ ND 21.6 189 PEL 0.05 0.05 0.006 0.006 0 0 No Parameter Not Detected; Max SQL < SV
Aroclor-1221 0 1 2.1 2.1 2.1 2.1 2.1 UJ ND 67 189 PEL 0.03 0.03 0.01 0.01 0 0 No Parameter Not Detected; Max SQL < SV
Aroclor-1232 0 1 1.05 1.05 1.05 1.05 1.05 UJ ND 21.6 189 PEL 0.05 0.05 0.006 0.006 0 0 No Parameter Not Detected; Max SQL < SV
Aroclor-1242 0 1 1.05 1.05 1.05 1.05 1.05 UJ ND 21.6 189 PEL 0.05 0.05 0.006 0.006 0 0 No Parameter Not Detected; Max SQL < SV
Aroclor-1248 0 1 1.05 1.05 1.05 1.05 1.05 UJ ND 21.6 189 PEL 0.05 0.05 0.006 0.006 0 0 No Parameter Not Detected; Max SQL < SV
Aroclor-1254 0 1 1.05 1.05 1.05 1.05 1.05 UJ ND 21.6 189 PEL 0.05 0.05 0.006 0.006 0 0 No Parameter Not Detected; Max SQL < SV
Aroclor-1260 2 2 125 110 140 140 DJ 041M010401 21.6 189 PEL 6.48 5.79 0.74 0.66 0 0 No RV HQ <1 and no RC
Total PCBs 2 2 129 117 140 140 041M010401 21.6 189 PEL 6.48 5.96 0.74 0.68 0 0 No RV HQ <1 and no RC

Aldrin 0 1 0.055 0.055 0.055 0.055 0.055 UJ ND NA 0 0 No Parameter Not Detected
Endosulfan I 0 1 0.055 0.055 0.055 0.055 0.055 UJ ND NA 0 0 No Parameter Not Detected
Endosulfan II 0 1 0.105 0.105 0.105 0.105 0.105 UJ ND NA 0 0 No Parameter Not Detected
Endosulfan sulfate 2 2 1.03 0.45 1.6 1.6 J 041M010401 NA 0 0 Yes No SV, no RV, and no RC
Heptachlor 0 1 0.055 0.055 0.055 0.055 0.055 UJ ND NA 0 0 No Parameter Not Detected
Heptachlor epoxide 0 1 0.055 0.055 0.055 0.055 0.055 UJ ND NA 0 0 No Parameter Not Detected
Methoxychlor 1 2 0.55 0.55 0.55 3.58 6.6 6.6 6.6 J 041M010401 NA 0 0 Yes No SV, no RV, and no RC
Toxaphene 0 1 11 11 11 11 11 UJ ND NA 0 0 No Parameter Not Detected
alpha-BHC 0 1 0.055 0.055 0.055 0.055 UJ ND 0.99 PEL 0.06 0.06 0 0 No RV HQ > 1 and no RC
alpha-Chlordane 2 2 3.65 1.1 6.2 6.2 DJ 041M010401 1.7 4.79 PEL 3.65 2.15 1.29 0.76 1 0 Yes RV HQ > 1 and no RC
gamma-Chlordane 2 2 6.4 3.3 9.5 9.5 DJ 041M010401 1.7 4.79 PEL 5.59 3.76 1.98 1.34 1 0 Yes RV HQ > 1 and no RC
Total Chlordane 2 2 10.1 4.4 15.7 15.7 041M010401 1.7 4.79 PEL 9.24 5.91 3.28 2.1 1 0 Yes RV HQ > 1 and no RC
4,4'-DDD 2 2 15 5 25 25 DJ 041M010401 1.22 7.81 PEL 20.5 12.3 3.2 1.92 1 50 0 No EPC > RV, but < RC
4,4'-DDE 2 2 2.49 0.48 4.5 4.5 DJ 041M010401 2.07 374 PEL 2.17 1.2 0.01 0.01 0 40 0 No EPC < RC and RV
4,4'-DDT 2 2 5.7 1.4 10 10 DJ 041M010401 1.19 4.77 PEL 8.4 4.79 2.1 1.19 1 20 0 No EPC > RV, but < RC
Total DDT 2.00 2.00 23.20 6.88 39.50 39.50 041M010401 3.30 51.70 PEL 12.00 7.03 0.76 0.45 0.00 110.00 0.00 No EPC < RC and RV

1,2,4-Trichlorobenzene 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
1,2-Dichlorobenzene 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
1,4-Dichlorobenzene 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 2 9,250 5,000 13,500 9,250 13,500 U ND NA 0 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
2,4-Dichlorophenol 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
2,4-Dimethylphenol 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrophenol 0 2 9,250 5,000 13,500 9,250 13,500 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
2-Chloronaphthalene 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
2-Chlorophenol 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 2 9,250 5,000 13,500 9,250 13,500 U ND NA 0 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
2-Nitroaniline 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
2-Nitrophenol 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
3-Nitroaniline 0 2 9,250 5,000 13,500 9,250 13,500 U ND NA 0 0 No Parameter Not Detected
4-Bromophenyl-phenylether 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
4-Chloro-3-methylphenol 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
4-Chloroaniline 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
4-Methylphenol (p-Cresol) 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
4-Nitroaniline 0 2 9,250 5,000 13,500 9,250 13,500 U ND NA 0 0 No Parameter Not Detected

Metals (mg/kg)

PAHs ( g/kg)

PCBs ( g/kg)

Pesticides ( g/kg)

SVOCs ( g/kg)
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Wetland 1B Phase II
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Value

Refinement 
Value Source

Maximum 
Result    
SV HQ

Average 
Result     
SV HQ

Maximum 
Result   RV 

HQ

Average 
Result   
RV HQ

Number 
Detected 

> RV
Reference 

Concentration

Number Detected 
> Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

4-Nitrophenol 0 2 9,250 5,000 13,500 9,250 13,500 U ND NA 0 0 No Parameter Not Detected
Benzo(b)fluoranthene 2 2 3,000 600 5,400 5,400 041M010401 NA 0 0 No TOC Normalized PAHs < MEC
Benzo(g,h,i)perylene 2 2 1,080 250 1,900 1,900 041M010401 NA 0 0 No TOC Normalized PAHs < MEC
Benzo(k)fluoranthene 2 2 960 220 1,700 1,700 041M010401 NA 0 0 No TOC Normalized PAHs < MEC
bis(2-Chloroethoxy)methane 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 2 380 210 550 380 550 U ND NA 0 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 2 2 2,090 680 3,500 3,500 J 041M010401 182 2,647 PEL 19.2 11.5 1.32 0.79 1 0 Yes RV HQ > 1 and no RC
Butylbenzylphthalate 0 2 3,800 2,100 5,500 3,800 5,500 U ND 182 2,647 PEL 30.2 20.9 2.08 1.44 0 0 No Parameter Not Detected; Max SQL > RV
Carbazole 1 2 2,100 2,100 2,100 1,490 880 880 880 J 041M010401 NA 0 0 Yes No SV, no RV, and no RC
Dibenzofuran 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
Diethylphthalate 0 2 3,800 2,100 5,500 3,800 5,500 U ND 182 2,647 PEL 30.2 20.9 2.08 1.44 0 0 No Parameter Not Detected; Max SQL > RV
Dimethylphthalate 0 2 3,800 2,100 5,500 3,800 5,500 U ND 182 2,647 PEL 30.2 20.9 2.08 1.44 0 0 No Parameter Not Detected; Max SQL > RV
Di-n-butylphthalate 0 2 3,800 2,100 5,500 3,800 5,500 U ND 182 2,647 PEL 30.2 20.9 2.08 1.44 0 0 No Parameter Not Detected; Max SQL > RV
Di-n-octylphthalate 0 2 3,800 2,100 5,500 3,800 5,500 U ND 182 2,647 PEL 30.2 20.9 2.08 1.44 0 0 No Parameter Not Detected; Max SQL > RV
Hexachlorobenzene 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
Hexachlorobutadiene 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
Hexachloroethane 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 2 2 1,110 220 2,000 2,000 041M010401 NA 0 0 No TOC Normalized PAHs < MEC
Isophorone 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
Nitrobenzene 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 2 380 210 550 380 550 U ND NA 0 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected
Pentachlorophenol 0 2 9,250 5,000 13,500 9,250 13,500 U ND NA 0 0 No Parameter Not Detected
Phenol 0 2 3,800 2,100 5,500 3,800 5,500 U ND NA 0 0 No Parameter Not Detected

1,1,1-Trichloroethane 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
1,1,2,2-Tetrachloroethane 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethane 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethene 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethane 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethene (total) 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloropropane 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
2-Butanone (MEK) 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
2-Hexanone 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
Acetone 0 2 31.3 26.5 36 31.3 36 U ND NA 0 0 No Parameter Not Detected
Benzene 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
Bromodichloromethane 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
Bromoform 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
Bromomethane 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
Carbon disulfide 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
Carbon tetrachloride 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
Chlorobenzene 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
Chloroethane 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
Chloroform 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
Chloromethane 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
cis-1,3-Dichloropropene 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
Dibromochloromethane 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
Ethylbenzene 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
Methylene chloride 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
Styrene 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
Tetrachloroethene 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
Toluene 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
trans-1,3-Dichloropropene 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
Trichloroethene 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected
Vinyl chloride 0 2 2 2 2 2 2 U ND NA 0 0 No Parameter Not Detected
Xylene (Total) 0 2 6.75 6.5 7 6.75 7 U ND NA 0 0 No Parameter Not Detected

Sources for Refinement Values (RVs):
PEL  = FDEP Probable Effects Level
MEC = Swartz Midrange Effect Concentration
  
  
  Parameters in bold were detected and exceeded screening values. NAS Pensacola basewide levels used as reference values for 4,4'-DDT, 4,4'-DDD, 4,4'-DDE and total DDT.

U or ND = Not Detected at or above the SQL PEL  = Probable Effects Level As a result, some average detections may exceed the maximum detections.

VOCs ( g/kg)

N/A = No screening value available D = Diluted Result HQ   = Hazard Quotient Average result calculations include summing detections and one-half the detection limits for not detected parameters. 
HQ = Hazard Quotient UJ = Not detected; SQL is estimated RV   = Refinement Value (detailed explanation of RVs provided in Section 8) N/A   = Not Applicable
SQL = Sample Quantitation Limit J = Estimated Value SV   = Screening Value (detailed explanation for SVs provided in Section 8) N/R   = No Refinement value available

SVOCs ( g/kg) - cont.

Notes:
Supporting Information: Supporting Information:



Wetland 1B Phase II

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Barium Endosulfan sulfate bis(2-Ethylhexyl)phthalate (BEHP) None
Lead Methoxychlor Carbazole
Zinc alpha-Chlordane

gamma-Chlordane
Total Chlordane

Table 10-1-26

Sediment COPCs Retained After Refinement

Detected Parameters



Table 10-1-27
Wetland 1B Phase II
Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient

041M010301 1/18/1996 mg/kg 0.4 J Arsenic 8.2 70 0.01
041M010301 1/18/1996 mg/kg 0.53 Cadmium 1.2 9.6 0.06
041M010301 1/18/1996 mg/kg 9.8 Chromium 81 370 0.03
041M010301 1/18/1996 mg/kg 18.3 Copper 34 270 0.07
041M010301 1/18/1996 mg/kg 48.8 Lead 46.7 218 0.22
041M010301 1/18/1996 mg/kg 0.17 Mercury 0.15 0.71 0.24
041M010301 1/18/1996 mg/kg 3.9 Nickel 20.9 51.6 0.08
041M010301 1/18/1996 mg/kg 0.17 U Silver 1 3.7 0.05
041M010301 1/18/1996 mg/kg 69.1 Zinc 150 410 0.17
041M010301 1/18/1996 g/kg 0.48 J 4,4'-DDE 2.2 27 0.02
041M010301 1/18/1996 g/kg 1.4 J 4,4'-DDT 1.58 46.1 0.03
041M010301 1/18/1996 g/kg 117.35 Total PCBs 22.7 180 0.65
041M010301 1/18/1996 g/kg 210 U 2-Methylnaphthalene 70 670 0.31
041M010301 1/18/1996 g/kg 100 U Acenaphthene 16 500 0.20
041M010301 1/18/1996 g/kg 210 U Acenaphthylene 44 640 0.33
041M010301 1/18/1996 g/kg 210 U Anthracene 85.3 1,100 0.19
041M010301 1/18/1996 g/kg 420 J Benzo(a)anthracene 261 1,600 0.26
041M010301 1/18/1996 g/kg 480 Benzo(a)pyrene 430 1,600 0.30
041M010301 1/18/1996 g/kg 530 Chrysene 384 2,800 0.19
041M010301 1/18/1996 g/kg 210 U Dibenz(a,h)anthracene 63.4 260 0.81
041M010301 1/18/1996 g/kg 1,200 Fluoranthene 600 5,100 0.24
041M010301 1/18/1996 g/kg 100 U Fluorene 19 540 0.19
041M010301 1/18/1996 g/kg 210 U Naphthalene 160 2,100 0.10
041M010301 1/18/1996 g/kg 420 J Phenanthrene 240 1,500 0.28
041M010301 1/18/1996 g/kg 930 Pyrene 665 2,600 0.36
041M010301 1/18/1996 ERM Quotient Sum 5.36
041M010301 1/18/1996 Mean ERM Quotient 0.21
041M010301 1/18/1996 Mean ERM Quotient without ND 0.13
041M010301 1/18/1996 Mean ERM Quotient Category 2.00
041M010401 1/17/1996 mg/kg 2.5 Arsenic 8.2 70 0.04
041M010401 1/17/1996 mg/kg 2 Cadmium 1.2 9.6 0.21
041M010401 1/17/1996 mg/kg 27.3 Chromium 81 370 0.07
041M010401 1/17/1996 mg/kg 31.8 Copper 34 270 0.12
041M010401 1/17/1996 mg/kg 153 Lead 46.7 218 0.70
041M010401 1/17/1996 mg/kg 0.2 Mercury 0.15 0.71 0.28
041M010401 1/17/1996 mg/kg 7.5 Nickel 20.9 51.6 0.15
041M010401 1/17/1996 mg/kg 0.215 U Silver 1 3.7 0.06



Table 10-1-27
Wetland 1B Phase II
Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient

041M010401 1/17/1996 mg/kg 294 Zinc 150 410 0.72
041M010401 1/17/1996 g/kg 4.5 DJ 4,4'-DDE 2.2 27 0.17
041M010401 1/17/1996 g/kg 10 DJ 4,4'-DDT 1.58 46.1 0.22
041M010401 1/17/1996 g/kg 140 Total PCBs 22.7 180 0.78
041M010401 1/17/1996 g/kg 550 U 2-Methylnaphthalene 70 670 0.82
041M010401 1/17/1996 g/kg 265 U Acenaphthene 16 500 0.53
041M010401 1/17/1996 g/kg 550 U Acenaphthylene 44 640 0.86
041M010401 1/17/1996 g/kg 990 J Anthracene 85.3 1,100 0.90

041M010401 1/17/1996 g/kg 3,800 Benzo(a)anthracene 261 1,600 2.38
041M010401 1/17/1996 g/kg 4,300 Benzo(a)pyrene 430 1,600 2.69
041M010401 1/17/1996 g/kg 4,200 Chrysene 384 2,800 1.50
041M010401 1/17/1996 g/kg 550 U Dibenz(a,h)anthracene 63.4 260 2.12

041M010401 1/17/1996 g/kg 7,200 Fluoranthene 600 5,100 1.41
041M010401 1/17/1996 g/kg 265 U Fluorene 19 540 0.49
041M010401 1/17/1996 g/kg 550 U Naphthalene 160 2,100 0.26

041M010401 1/17/1996 g/kg 4,000 Phenanthrene 240 1,500 2.67
041M010401 1/17/1996 g/kg 6,200 Pyrene 665 2,600 2.38
041M010401 1/17/1996 ERM Quotient Sum 22.50
041M010401 1/17/1996 Mean ERM Quotient 0.90
041M010401 1/17/1996 Mean ERM Quotient without ND 0.69
041M010401 1/17/1996 Mean ERM Quotient Category 3

Notes:
ERL = Effects Range Low
ERM = Effects Range Median
mg/kg = milligrams per kilogram

Shaded and bold cells indicate constituent exceeds ERM.

g/kg = micrograms per kilogram
U = not detected at or above the SQL (value in table is 1/2 reported value)
J = estimated value
Shaded cells indicate constituent exceeds ERL.



Table 10-1-28
Wetland 1B Phase II 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL Maximum SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum Detection 
Location EPC Q

Screening 
Value Source Screening HQ

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 0 1 34 34.05 34.05 34 ND 34.05 U 13 FDEP 2.62 Yes Max SQL > SV
Antimony 0 1 1 1 1 1 ND 1 UJ 160 EPA 0.01 No Max SQL< SV
Arsenic 0 1 1 1 1 1 ND 1 U 50 FDEP 0.02 No Max SQL< SV
Barium 1 1 10.8 10.8 10.8 041W010301 10.8 J NA Yes No SV
Beryllium 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 0.13 FDEP 3.85 Yes Max SQL > SV
Cadmium 0 1 1 1 1 1 ND 1 U 0.66 EPA 1.52 Yes Max SQL > SV
Calcium 1 1 30,700 30,700 30,700 041W010301 30,700 NA Yes No SV
Chromium 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 11 EPA 0.23 No Max SQL< SV
Cobalt 0 1 1 1 1 1 ND 1 U NA Yes No SV
Copper 0 1 2 2 2 2 ND 2 U 6.54 EPA 0.31 No Max SQL< SV
Cyanide (CN) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 5.2 EPA 0.48 No Max SQL< SV
Iron 1 1 302 302 302 041W010301 302 NA Yes No SV
Lead 0 1 1 1 1 1 ND 1 U 1.32 EPA 0.76 No Max SQL< SV
Magnesium 1 1 2,560 2,560 2,560 041W010301 2,560 J NA Yes No SV
Manganese 1 1 17.4 17.4 17.4 041W010301 17.4 NA Yes No SV
Mercury 0 1 0.07 0.07 0.07 0.07 ND 0.07 U 0.012 EPA 5.83 Yes Max SQL > SV
Nickel 0 1 4.5 4.5 4.5 4.5 ND 4.5 U 87.71 EPA 0.05 No Max SQL< SV
Potassium 1 1 2,300 2,300 2,300 041W010301 2,300 J NA Yes No SV
Selenium 0 1 2 2 2 2 ND 2 U 5 EPA 0.4 No Max SQL< SV
Silver 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 0.012 EPA 208 Yes Max SQL > SV
Sodium 1 1 7,370 7,370 7,370 041W010301 7,370 NA Yes No SV
Thallium 0 1 2 2 2 2 ND 2 U 4 EPA 0.5 No Max SQL< SV
Vanadium 0 1 1 1 1 1 ND 1 U NA Yes No SV
Zinc 1 1 19.3 19.3 19.3 041W010301 19.3 J 58.91 EPA 0.33 No Max Detect < SV
Pesticides  ( g/L)
Aldrin 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Dieldrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan I 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.056 EPA 0.45 No Max SQL< SV
Endosulfan II 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan sulfate 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Heptachlor 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.0038 EPA 6.58 Yes Max SQL > SV
Heptachlor epoxide 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 Yes Max SQL > SV
Methoxychlor 0 1 0.25 0.25 0.25 0.25 ND 0.25 U NA Yes No SV
Toxaphene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
alpha-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Total Chlordane 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0043 EPA 11.6 Yes Max SQL > SV
Endrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin aldehyde 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin ketone 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 21.7 Yes Max SQL > SV
Total Endrin 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
alpha-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
beta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
delta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-BHC (Lindane) 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.08 EPA 0.31 No Max SQL< SV
Total BHC 0 1 0.1 0.1 0.1 0.1 ND 0.1 U NA Yes No SV
4,4'-DDD 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 Yes Max SQL > SV
4,4'-DDE 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 Yes Max SQL > SV
4,4'-DDT 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 84.7 Yes Max SQL > SV
Total DDT 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
PCBs ( g/L)
Aroclor-1016 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1221 0 1 1 1 1 1 ND 1 U NA Yes No SV
Aroclor-1232 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1242 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1248 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1254 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1260 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 EPA 35.7 Yes Max SQL > SV
Total PCB 0 1 4 4 4 4 ND 4 U NA Yes No SV
SVOCs  ( g/L)
1,2,4-Trichlorobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4,5-Trichlorophenol 0 1 10 10 10 10 ND 10 U NA Yes No SV
2,4,6-Trichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dimethylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dinitrophenol 0 1 10 10 10 10 ND 10 U NA Yes No SV
2,4-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,6-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Chloronaphthalene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Chlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 43.8 EPA 0.06 No Max SQL< SV
2-Methyl-4,6-Dinitrophenol 0 1 10 10 10 10 ND 10 U NA Yes No SV
2-Methylphenol (o-Cresol) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Nitroaniline 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Nitrophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
3,3'-Dichlorobenzidine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
3-Nitroaniline 0 1 10 10 10 10 ND 10 U NA Yes No SV
4-Bromophenyl-phenylether 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chloro-3-methylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chloroaniline 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chlorophenylphenyl ether 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Methylphenol (p-Cresol) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV



Table 10-1-28
Wetland 1B Phase II 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL Maximum SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum Detection 
Location EPC Q

Screening 
Value Source Screening HQ

Retained for 
Refinement? Rationale

SVOCs  ( g/L) - cont.
4-Nitroaniline 0 1 10 10 10 10 ND 10 U NA Yes No SV
4-Nitrophenol 0 1 10 10 10 10 ND 10 U NA Yes No SV
Benzo(b)fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(g,h,i)perylene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(k)fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
bis(2-Chloroethoxy)methane 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
bis(2-Chloroethyl)ether 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 0.3 EPA 8.33 Yes Max SQL > SV
Butylbenzylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Dibenzofuran 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Diethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Dimethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Di-n-butylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 9.4 EPA 0.27 No Max SQL< SV
Di-n-octylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Hexachlorobutadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorocyclopentadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachloroethane 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Indeno(1,2,3-cd)pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Isophorone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Nitrobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
N-Nitroso-di-n-propylamine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
N-Nitrosodiphenylamine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Pentachlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Phenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
PAHs ( g/L)
2-Methylnaphthalene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Acenaphthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Acenaphthylene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(a)anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(a)pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chrysene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Dibenz(a,h)anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Fluorene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Naphthalene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 26 FDEP 0.02 No Max SQL< SV
Phenanthrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Total PAH 0 1 6.5 6.5 6.5 6.5 ND 6.5 U NA Yes No SV
VOCs ( g/L)
1,1,1-Trichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 270 FDEP 0.00 No Max SQL< SV
1,1,2,2-Tetrachloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1,2-Trichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1-Dichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 3.2 FDEP 0.16 No Max SQL< SV
1,2-Dibromo-3-Chloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dibromoethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 15.8 EPA 0.03 No Max SQL< SV
1,2-Dichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,3-Dichlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,4-Dichlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 3 FDEP 0.17 No Max SQL< SV
2-Butanone (MEK) 1 1 2 2 2 041W010301 2 J NA Yes No SV
2-Hexanone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Benzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 53 EPA 0.01 No Max SQL< SV
Bromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromodichloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromoform 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromomethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon disulfide 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon tetrachloride 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 17 FDEP 0.03 No Max SQL< SV
Chloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chloroform 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 289 EPA 0.00 No Max SQL< SV
Chloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA Yes No SV
cis-1,2-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
cis-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Dibromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Ethylbenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 453 EPA 0.00 No Max SQL< SV
Methylene chloride 0 1 3 3 3 3 ND 3 U 1,580 FDEP 0.00 No Max SQL< SV
Styrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Tetrachloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Toluene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 175 EPA 0.00 No Max SQL< SV



Table 10-1-28
Wetland 1B Phase II 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL Maximum SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum Detection 
Location EPC Q

Screening 
Value Source Screening HQ

Retained for 
Refinement? Rationale

VOCs ( g/L) - cont.
trans-1,2-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
trans-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Trichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Vinyl chloride 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Xylene (Total) 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV

Sources for Screening Values (SVs):
EPA = Ambient Water Quality Criteria
FDEP = Surface Water Quality Criteria
 
 
 
 
 

Notes:
Supporting Information: Supporting Information:
SQL = Sample Quantitation Limit SV   = Screening Value (detailed explanation for SVs provided in Section 8). Average result calculations include summing detections and one-half the detection limits  
HQ = Hazard Quotient RV   = Refinement Value (detailed explanation of RVs provided in Section 8). for not detected parameters.  As a result, some average detections may exceed the
N/A = No screening value available HQ   = Hazard Quotient maximum detections.

UJ = Not detected; SQL is estimated
D = Diluted Result

U or ND = Not Detected at or above the SQL N/R  = No refinement value available. Parameters in bold were detected and exceeded the screening value.
J = Estimated Value N/A  = Not Applicable



Table 10-1-29
Wetland 1B Phase II 
Surface Water COPCs  Retained After Screening

Metals Pesticides/PCBs SVOCs VOCs

Manganese None None 2-Butanone (MEK)
Barium
Calcium
Iron
Magnesium
Potassium
Sodium

Aluminum Aldrin 1,2,4-Trichlorobenzene 1,1,2,2-Tetrachloroethane
Beryllium Dieldrin 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1,2-Trichloroethane
Cadmium Endosulfan II 2,4,5-Trichlorophenol 1,1-Dichloroethane
Cobalt Endosulfan sulfate 2,4,6-Trichlorophenol 1,2-Dibromo-3-Chloropropane
Mercury Heptachlor 2,4-Dichlorophenol 1,2-Dibromoethane
Silver Heptachlor epoxide 2,4-Dimethylphenol 1,2-Dichloroethane
Vanadium Methoxychlor 2,4-Dinitrophenol 1,2-Dichloropropane

Toxaphene 2,4-Dinitrotoluene 1,3-Dichlorobenzene
alpha-Chlordane 2,6-Dinitrotoluene 2-Hexanone
gamma-Chlordane 2-Chloronaphthalene 4-Methyl-2-Pentanone (MIBK)
Total Chlordane 2-Methyl-4,6-Dinitrophenol Bromochloromethane
Endrin 2-Methylnaphthalene Bromodichloromethane
Endrin aldehyde 2-Methylphenol (o-Cresol) Bromoform
Endrin ketone 2-Nitroaniline Bromomethane
Total Endrin 2-Nitrophenol Carbon disulfide
alpha-BHC 3,3'-Dichlorobenzidine Carbon tetrachloride
beta-BHC 3-Nitroaniline Chloroethane
delta-BHC 4-Bromophenyl-phenylether Chloromethane
Total BHC 4-Chloro-3-methylphenol cis-1,2-Dichloroethene
4,4'-DDD 4-Chloroaniline cis-1,3-Dichloropropene
4,4'-DDE 4-Chlorophenylphenyl ether Dibromochloromethane
4,4'-DDT 4-Methylphenol (p-Cresol) Styrene
Total DDT 4-Nitroaniline Tetrachloroethene
Aroclor-1016 4-Nitrophenol trans-1,2-Dichloroethene
Aroclor-1221 Acenaphthene trans-1,3-Dichloropropene
Aroclor-1232 Acenaphthylene Trichloroethene
Aroclor-1242 Anthracene Vinyl chloride
Aroclor-1248 Benzo(a)anthracene Xylene (Total)
Aroclor-1254 Benzo(a)pyrene
Aroclor-1260 Benzo(b)fluoranthene
Total PCBs Benzo(g,h,i)perylene

Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate (BEHP)
Butylbenzylphthalate
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-octylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Total PAHs

Detected Parameters

Not Detected Parameters



Table 10-1-30
Wetland 1B Phase II
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed Average SQL Minimum SQL Max SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Retained for 
Refinement? Rationale

Metals (µg/L)
Aluminum 0 1 34 34.05 34.05 34 ND 34.05 U 13 FDEP 3 2.62 1,090 0 No Max SQL < Ref. Conc.
Barium 1 1 10.8 10.8 10.8 041W010301 10.8 J NA 3.67 1 Yes Max Result > Ref. Conc.
Beryllium 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 0.13 FDEP 4 3.85 1 0 No Max SQL < Ref. Conc.
Cadmium 0 1 1 1 1 1 ND 1 U 0.66 EPA 1.52 1.52 3 0 No Max SQL < Ref. Conc.
Calcium 1 1 30,700 30,700 30,700 041W010301 30,700 NA 7,680 1 No Essential Nutrient
Cobalt 0 1 1 1 1 1 ND 1 U NA 3 0 No Max SQL < Ref. Conc.
Iron 1 1 302 302 302 041W010301 302 NA 2,360 0 No Max Result < Ref. Conc.
Magnesium 1 1 2,560 2,560 2,560 041W010301 2,560 J NA 20,300 0 No Max Result < Ref. Conc.
Manganese 1 1 17.4 17.4 17.4 041W010301 17.4 NA 13.2 1 Yes Max Result > Ref. Conc.
Mercury 0 1 0.07 0.07 0.07 0.07 ND 0.07 U 0.012 EPA 6 5.83 0.13 0 No Max SQL < Ref. Conc.
Potassium 1 1 2,300 2,300 2,300 041W010301 2,300 J NA 7,000 0 No Max Result < Ref. Conc.
Silver 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 0.012 EPA 208.33 208 4 0 No Max SQL < Ref. Conc.
Sodium 1 1 7,370 7,370 7,370 041W010301 7,370 NA 182,000 0 No Max Result < Ref. Conc.
Vanadium 0 1 1 1 1 1 ND 1 U NA 4.7 0 No Max SQL < Ref. Conc.
Pesticides (µg/L)
Aldrin 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
Dieldrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endosulfan II 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endosulfan sulfate 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Heptachlor 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.0038 EPA 7 6.58 0 No Parameter Not Detected; Max SQL > SV
Heptachlor epoxide 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 625 0 No Parameter Not Detected; Max SQL > SV
Methoxychlor 0 1 0.25 0.25 0.25 0.25 ND 0.25 U NA 0 No Parameter Not Detected
Toxaphene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
alpha-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
gamma-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
Total Chlordane 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0043 EPA 12 11.6 0 No Parameter Not Detected; Max SQL > SV
Endrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endrin aldehyde 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endrin ketone 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 22 21.7 0 No Parameter Not Detected; Max SQL > SV
Total Endrin 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 No Parameter Not Detected
alpha-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
beta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
delta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
gamma-BHC (Lindane) 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.08 EPA 0.31 0.31 0 No Parameter Not Detected; Max SQL > SV
Total BHC 0 1 0.1 0.1 0.1 0.1 ND 0.1 U NA 0 No Parameter Not Detected
4,4'-DDD 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 167 0 No Parameter Not Detected; Max SQL > SV
4,4'-DDE 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 250 0 No Parameter Not Detected; Max SQL > SV
4,4'-DDT 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 85 84.7 0 No Parameter Not Detected; Max SQL > SV
Total DDT 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 No Parameter Not Detected
PCBs (µg/L)
Aroclor-1016 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1221 0 1 1 1 1 1 ND 1 U NA 0 No Parameter Not Detected
Aroclor-1232 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1242 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1248 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1254 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1260 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 EPA 36 35.7 0 No Parameter Not Detected; Max SQL > SV
Total PCB 0 1 4 4 4 4 ND 4 U NA 0 No Parameter Not Detected
SVOCs (µg/L)
1,2,4-Trichlorobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 1 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,4-Dichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,4-Dimethylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,4-Dinitrophenol 0 1 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2-Chloronaphthalene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 1 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2-Nitroaniline 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2-Nitrophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
3-Nitroaniline 0 1 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
4-Bromophenyl-phenylether 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Chloro-3-methylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Chloroaniline 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Methylphenol (p-Cresol) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Nitroaniline 0 1 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
4-Nitrophenol 0 1 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
Benzo(b)fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Benzo(g,h,i)perylene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Benzo(k)fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 0.3 EPA 8.33 8.33 0 No Parameter Not Detected; Max SQL > SV



Table 10-1-30
Wetland 1B Phase II
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed Average SQL Minimum SQL Max SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Retained for 
Refinement? Rationale

SVOCs (µg/L) - cont.
Butylbenzylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Dibenzofuran 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Diethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Dimethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Di-n-octylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Hexachlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Hexachlorobutadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Hexachloroethane 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Isophorone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Nitrobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Pentachlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Phenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
PAHs (µg/L)
2-Methylnaphthalene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Acenaphthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Acenaphthylene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Benzo(a)anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Benzo(a)pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Chrysene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Dibenz(a,h)anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Fluorene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Phenanthrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Total PAH 0 1 6.5 6.5 6.5 6.5 ND 6.5 U NA 0 No Parameter Not Detected
VOCs (µg/L)
1,1,2,2-Tetrachloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,1-Dichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,2-Dibromo-3-Chloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,2-Dibromoethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,2-Dichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,2-Dichloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
2-Butanone (MEK) 1 1 2 2 2 041W010301 2 J NA 0 Yes No Ref. Conc.
2-Hexanone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Bromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Bromodichloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Bromoform 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Bromomethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Carbon disulfide 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Carbon tetrachloride 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Chloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Chloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA 0 No Parameter Not Detected
cis-1,2-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
cis-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Dibromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Styrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Tetrachloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
trans-1,2-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
trans-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Trichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Vinyl chloride 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Xylene (Total) 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected

Parameters in bold were detected and exceeded Ref. Conc.s.
detections may exceed the Max detections.

RV   = Refinement Value (detailed explanation of RVs provided in Section 8)
PEL  = Probable Effects Level
N/R  = No refinement value available

Average result calculations include summing detections and one-half the 
detection limits for not detected parameters.  As a result, some average 

Notes:
Supporting Information: Supporting Information:

UJ = Not detected;  SQL is estimated SV   = Screening Value (detailed explanation for SVs provided in Section 8) N/A  = Not Applicable
D = Diluted Result

 N/A = No screening value available
 

J = Estimated Value
U or ND = Not Detected at or above the SQL

Sources for Screening Values (SVs):
EPA = Ambient Water Quality Criteria SQL = Sample Quantitation Limit
FDEP = Surface Water Quality Criteria HQ = Hazard Quotient



Table 10-1-31
Wetland 1B Phase II
Surface Water COPCs  Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Manganese None None 2-Butanone (MEK)
Barium

Detected Parameters



Table 10-1-32
Wetland 1B Phase II 
Sediment Dermal Exposure Dose-Child Trespasser and Adult Maintenance Worker

7440439 Cadmium N 5.3E-01 = 2.0E+00 = MG/KG 041M010401 2 / 2 NAV 1.3E+00 1.0E-03 3 4.00E-10 2.00E-10 6.33E-09 4.23E-09
7440508 Copper N 1.8E+01 = 3.2E+01 = MG/KG 041M010401 2 / 2 NAV 2.5E+01 1.0E-03 3 6.36E-09 3.18E-09 1.01E-07 6.73E-08
7439921 Lead N 4.9E+01 = 1.5E+02 = MG/KG 041M010401 2 / 2 NAV 1.0E+02 1.0E-03 3 3.06E-08 1.53E-08 4.84E-07 3.24E-07
7440666 Zinc N 6.9E+01 = 2.9E+02 = MG/KG 041M010401 2 / 2 NAV 1.8E+02 1.0E-03 3 5.88E-08 2.94E-08 9.31E-07 6.22E-07
72548 4,4'-DDD C 5.0E-03 DJ 2.5E-02 DJ MG/KG 041M010401 2 / 2 NAV 1.5E-02 3.0E-02 1 1.50E-10 7.50E-11 3.39E-10 5.67E-10
72559 4,4'-DDE C 4.8E-04 J 4.5E-03 DJ MG/KG 041M010401 2 / 2 NAV 2.5E-03 3.0E-02 1 2.70E-11 1.35E-11 6.11E-11 1.02E-10
50293 4,4'-DDT C 1.4E-03 J 1.0E-02 DJ MG/KG 041M010401 2 / 2 NAV 5.7E-03 3.0E-02 1 6.00E-11 3.00E-11 1.36E-10 2.27E-10

5103719 alpha-Chlordane C 1.1E-03 J 6.2E-03 DJ MG/KG 041M010401 2 / 2 NAV 3.7E-03 4.0E-02 2 4.96E-11 2.48E-11 1.12E-10 1.87E-10
11096825 Aroclor-1260 C 1.1E-01 DJ 1.4E-01 DJ MG/KG 041M010401 2 / 2 NAV 1.3E-01 1.4E-01 1 3.92E-09 1.96E-09 8.86E-09 1.48E-08
1031078 Endosulfan sulfate N 4.5E-04 J 1.6E-03 J MG/KG 041M010401 2 / 2 NAV 1.0E-03 1.0E-01 2 3.20E-11 1.60E-11 5.07E-10 3.39E-10
7421934 Endrin aldehyde N N/A N/A 1.5E-03 J MG/KG 041M010301 1 / 2 N/A / 2.7E-04 8.2E-04 1.0E-01 2 3.00E-11 1.50E-11 4.75E-10 3.17E-10
57749 gamma-Chlordane C 3.3E-03 DJ 9.5E-03 DJ MG/KG 041M010401 2 / 2 NAV 6.4E-03 4.0E-02 2 7.60E-11 3.80E-11 1.72E-10 2.87E-10
72435 Methoxychlor N N/A N/A 6.6E-03 J MG/KG 041M010401 1 / 2 N/A / 1.1E-03 3.6E-03 1.0E-01 2 1.32E-10 6.60E-11 2.09E-09 1.40E-09
120127 Anthracene N N/A N/A 9.9E-01 J MG/KG 041M010401 1 / 2 N/A / 4.2E-01 6.0E-01 1.0E-02 3 1.98E-09 9.90E-10 3.13E-08 2.10E-08
56553 Benzo(a)anthracene C 4.2E-01 J 3.8E+00 = MG/KG 041M010401 2 / 2 NAV 2.1E+00 1.3E-01 2 9.88E-08 4.94E-08 2.23E-07 3.73E-07
50328 Benzo(a)pyrene C 4.8E-01 = 4.3E+00 = MG/KG 041M010401 2 / 2 NAV 2.4E+00 1.3E-01 2 1.12E-07 5.59E-08 2.53E-07 4.23E-07
205992 Benzo(b)fluoranthene C 6.0E-01 = 5.4E+00 = MG/KG 041M010401 2 / 2 NAV 3.0E+00 1.3E-01 2 1.40E-07 7.02E-08 3.17E-07 5.31E-07
191242 Benzo(g,h,i)perylene C 2.5E-01 J 1.9E+00 = MG/KG 041M010401 2 / 2 NAV 1.1E+00 1.3E-01 2 4.94E-08 2.47E-08 1.12E-07 1.87E-07
207089 Benzo(k)fluoranthene C 2.2E-01 J 1.7E+00 = MG/KG 041M010401 2 / 2 NAV 9.6E-01 1.3E-01 2 4.42E-08 2.21E-08 1.00E-07 1.67E-07
117817 (BEHP) C 6.8E-01 J 3.5E+00 J MG/KG 041M010401 2 / 2 NAV 2.1E+00 1.0E-01 1 7.00E-08 3.50E-08 1.58E-07 2.65E-07
86748 Carbazole C N/A N/A 8.8E-01 J MG/KG 041M010401 1 / 2 N/A / 4.2E+00 1.5E+00 1.0E-01 2 1.76E-08 8.80E-09 3.98E-08 6.65E-08
218019 Chrysene C 5.3E-01 = 4.2E+00 = MG/KG 041M010401 2 / 2 NAV 2.4E+00 1.3E-01 2 1.09E-07 5.46E-08 2.47E-07 4.13E-07
206440 Fluoranthene N 1.2E+00 = 7.2E+00 = MG/KG 041M010401 2 / 2 NAV 4.2E+00 1.3E-01 2 1.87E-07 9.36E-08 2.96E-06 1.98E-06
193395 Indeno(1,2,3-cd)pyrene C 2.2E-01 J 2.0E+00 = MG/KG 041M010401 2 / 2 NAV 1.1E+00 1.3E-01 2 5.20E-08 2.60E-08 1.18E-07 1.97E-07
85018 Phenanthrene N 4.2E-01 J 4.0E+00 = MG/KG 041M010401 2 / 2 NAV 2.2E+00 1.0E-02 3 8.00E-09 4.00E-09 1.27E-07 8.47E-08
129000 Pyrene N 9.3E-01 = 6.2E+00 = MG/KG 041M010401 2 / 2 NAV 3.6E+00 1.0E-02 3 1.24E-08 6.20E-09 1.96E-07 1.31E-07

Equation for sediment risk:
Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).

Where:                                Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
DADsd           =    Dermal Absorbed Dose-soil contact (mg/kg-day). BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).

DAevent       =    Dermal absorbed dose per event (mg/cm2-event) AT        =       Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
SA               =    Skin surface area available for contact (cm2).                                Cancer - 25,550 days (child trespasser/adult maintenance worker).
EV               =    Event frequency (events/day).
EF               =    Exposure frequency (days/year).
ED               =    Exposure duration (years).
BW             =    Body weight (kg): 70 kg (adult) 45 kg (child).
AT             =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr
                          carcinogenic effects AT = 70 yr x 365 dy/yr.

Equation for DAevent for sediment contact:

Where:
Csd               =    Chemical concentration in sediment (mg/kg).

CF               =    Conversion factor (10-6 kg/mg).
AF               =    Adherence factor of sediment to soil (mg/cm2-event).
                          0.2 (children playing in wet soil) 0.1 (construction worker)
ABsd            =    Dermal absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

     (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 10-1-33
Wetland 1B Phase II 
Sediment Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal 
Hazard 

Quotient
Dermal Cancer 

Risk

Dermal 
Hazard 

Quotient
Dermal Cancer 

Risk

Cadmium N 2.0E+00 5.0E-04 N/A 2.5E-02 1 1.3E-05 N/A 5.1E-04 N/A 3.4E-04 N/A
Copper N 3.2E+01 4.0E-02 N/A 3.0E-01 3 1.2E-02 N/A 8.4E-06 N/A 5.6E-06 N/A
Lead N 1.5E+02 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Zinc N 2.9E+02 3.0E-01 N/A 2.0E-01 3, 4 6.0E-02 N/A 1.6E-05 N/A 1.0E-05 N/A
4,4'-DDD C 2.5E-02 N/A 2.4E-01 3.0E-02 2 N/A 8.0E+00 N/A 2.7E-09 N/A 4.5E-09
4,4'-DDE C 4.5E-03 N/A 3.4E-01 3.0E-02 2 N/A 1.1E+01 N/A 6.9E-10 N/A 1.2E-09
4,4'-DDT C 1.0E-02 5.0E-04 3.4E-01 3.0E-02 2 1.5E-05 1.1E+01 9.0E-06 1.5E-09 1.5E-05 2.6E-09
alpha-Chlordane C 6.2E-03 5.0E-04 3.5E-01 8.0E-01 1 4.0E-04 4.4E-01 2.8E-07 4.9E-11 4.7E-07 8.2E-11
Aroclor-1260 C 1.4E-01 2.2E+00 2.0E+00 1.4E-01 2 3.1E-01 1.4E+01 2.9E-08 1.3E-07 4.8E-08 2.1E-07
Endosulfan sulfate N 1.6E-03 6.0E-03 N/A 5.0E-01 3 3.0E-03 N/A 1.7E-07 N/A 1.1E-07 N/A
Endrin aldehyde N 1.5E-03 3.0E-04 N/A 2.0E-02 3 6.0E-06 N/A 7.9E-05 N/A 5.3E-05 N/A
gamma-Chlordane C 9.5E-03 5.0E-04 3.5E-01 8.0E-01 1 4.0E-04 4.4E-01 4.3E-07 7.5E-11 7.2E-07 1.3E-10
Methoxychlor N 6.6E-03 5.0E-03 N/A 5.0E-01 3 2.5E-03 N/A 8.4E-07 N/A 5.6E-07 N/A
Anthracene N 9.9E-01 3.0E-01 N/A 7.6E-01 3 2.3E-01 N/A 1.4E-07 N/A 9.2E-08 N/A
Benzo(a)anthracene C 3.8E+00 N/A 7.3E-01 3.1E-01 3 N/A 2.4E+00 N/A 5.3E-07 N/A 8.8E-07
Benzo(a)pyrene C 4.3E+00 N/A 7.3E+00 3.1E-01 3 N/A 2.4E+01 N/A 6.0E-06 N/A 1.0E-05
Benzo(b)fluoranthene C 5.4E+00 N/A 7.3E-01 3.1E-01 3 N/A 2.4E+00 N/A 7.5E-07 N/A 1.2E-06
Benzo(g,h,i)perylene C 1.9E+00 N/A 7.3E-01 3.1E-01 3 N/A 2.4E+00 N/A 2.6E-07 N/A 4.4E-07
Benzo(k)fluoranthene C 1.7E+00 N/A 7.3E-02 3.1E-01 3 N/A 2.4E-01 N/A 2.4E-08 N/A 3.9E-08
bis(2-Ethylhexyl)phthalate (BEHP) C 3.5E+00 2.0E-02 1.4E-02 1.0E-01 2 2.0E-03 1.4E-01 7.9E-05 2.2E-08 1.3E-04 3.7E-08
Carbazole C 8.8E-01 N/A 2.0E-02 7.0E-01 3 N/A 2.9E-02 N/A 1.1E-09 N/A 1.9E-09
Chrysene C 4.2E+00 7.3E-03 N/A 3.1E-01 3 2.3E-03 N/A 1.1E-04 N/A 1.8E-04 N/A
Fluoranthene N 7.2E+00 N/A 4.0E-02 3.1E-01 3 N/A 1.3E-01 N/A 3.8E-07 N/A 2.6E-07
Indeno(1,2,3-cd)pyrene C 2.0E+00 7.3E-01 N/A 3.1E-01 3 2.3E-01 N/A 5.2E-07 N/A 8.7E-07 N/A
Phenanthrene N 4.0E+00 N/A 3.0E-02 7.3E-01 3 N/A 4.1E-02 N/A 5.2E-09 N/A 3.5E-09
Pyrene N 6.2E+00 N/A 3.0E-02 3.1E-01 3 N/A 9.7E-02 N/A 1.9E-08 N/A 1.3E-08

Notes:
Oral RfD         =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF           =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI            =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; Risk calculation equation, cancer:

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD     =  Dermal reference dose-sources: (1) RAIS value; (2) adjusted for ABSGI.
Dermal SF       =  Dermal slope factor-sources: (1) RAIS value; (2) adjusted for ABSGI.

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk: Risk calculation equation, noncancer:

Where:
RfDdermal = Dermal reference dose.
RFDoral = Oral reference dose.
ABSGI =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 10-1-34
Wetland 1B Phase II
Sediment Incidential Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion 
Hazard Quotient

Ingestion Cancer 
Risk

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk

Cadmium N 2.0E+00 5.0E-04 N/A 1.27E-03 N/A 8.14E-04 N/A
Copper N 3.2E+01 4.0E-02 N/A 2.52E-04 N/A 1.62E-04 N/A
Lead N 1.5E+02 N/A N/A N/A N/A N/A N/A
Zinc N 2.9E+02 3.0E-01 N/A 3.10E-04 N/A 1.99E-04 N/A
4,4'-DDD C 2.5E-02 N/A 2.4E-01 N/A 2.71E-10 N/A 4.36E-10
4,4'-DDE C 4.5E-03 N/A 3.4E-01 N/A 6.92E-11 N/A 1.11E-10
4,4'-DDT C 1.0E-02 5.0E-04 3.4E-01 9.05E-07 1.54E-10 1.45E-06 2.47E-10
alpha-Chlordane C 6.2E-03 5.0E-04 3.5E-01 5.61E-07 9.81E-11 9.01E-07 1.58E-10
Aroclor-1260 C 1.4E-01 2.2E+00 2.0E+00 2.85E-09 1.27E-08 4.58E-09 2.04E-08
Endosulfan sulfate N 1.6E-03 6.0E-03 N/A 8.44E-08 N/A 5.43E-08 N/A
Endrin aldehyde N 1.5E-03 3.0E-04 N/A 1.58E-06 N/A 1.02E-06 N/A
gamma-Chlordane C 9.5E-03 5.0E-04 3.5E-01 8.59E-07 1.50E-10 1.38E-06 2.42E-10
Methoxychlor N 6.6E-03 5.0E-03 N/A 4.18E-07 N/A 2.69E-07 N/A
Anthracene N 9.9E-01 3.0E-01 N/A 1.04E-06 N/A 6.72E-07 N/A
Benzo(a)anthracene C 3.8E+00 N/A 7.3E-01 N/A 1.25E-07 N/A 2.02E-07
Benzo(a)pyrene C 4.3E+00 N/A 7.3E+00 N/A 1.42E-06 N/A 2.28E-06
Benzo(b)fluoranthene C 5.4E+00 N/A 7.3E-01 N/A 1.78E-07 N/A 2.87E-07
Benzo(g,h,i)perylene C 1.9E+00 N/A 7.3E-01 N/A 6.27E-08 N/A 1.01E-07
Benzo(k)fluoranthene C 1.7E+00 N/A 7.3E-02 N/A 5.61E-09 N/A 9.02E-09
bis(2-Ethylhexyl)phthalate (BEHP) C 3.5E+00 2.0E-02 1.4E-02 7.91E-06 2.22E-09 1.27E-05 3.56E-09
Carbazole C 8.8E-01 N/A 2.0E-02 N/A 7.96E-10 N/A 1.28E-09
Chrysene C 4.2E+00 7.3E-03 N/A 2.60E-05 N/A 4.18E-05 N/A
Fluoranthene N 7.2E+00 N/A 4.0E-02 N/A 9.12E-08 N/A 5.86E-08
Indeno(1,2,3-cd)pyrene C 2.0E+00 7.3E-01 N/A 1.24E-07 N/A 1.99E-07 N/A
Phenanthrene N 4.0E+00 N/A 3.0E-02 N/A 3.80E-08 N/A 2.44E-08
Pyrene N 6.2E+00 N/A 3.0E-02 N/A 5.89E-08 N/A 3.79E-08

Notes:
Oral RfD      =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF       =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     =  Chronic Daily Intake (mg/kg-day)

Equation for Chronic Daily Intake, sediment risk:
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Table 10-1-34
Wetland 1B Phase II
Sediment Incidential Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Where:
CDI        =      Chronic daily intake (mg/kg-day). =   Oral reference dose.
EPCsd    =      Exposure point concentration in sediment (mg/kg). =   Oral slope factor.
IRsd        =      Incidental ingestion rate for sediment (mg/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
CF        =      Conversion factor (1E-6 kg/mg).
BW       =      Body weight (kg): 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                          Carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
IRsd =       100 mg/day for age groups greater than 6 years old. 
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                           Cancer ! 25,550 days (child trespasser/adult maintenance worker).



Table 10-1-35
Wetland 1B Phase II 
Surface Water Dermal Absorbed Dose-Child Trespasser and Adult Maintenance Worker

7440393 Barium N N/A N/A 1.1E+01 J UG/L 041W010301 1 / 1 NAV 1.1E+01 1.1E-05 1.0E-03 2.81E-08 4.44E-07 5.94E-07
7439965 Manganese N N/A N/A 1.7E+01 = UG/L 041W010301 1 / 1 NAV 1.7E+01 1.7E-05 1.0E-03 4.52E-08 7.16E-07 9.58E-07
78933 2-Butanone (MEK) N N/A N/A 2.0E+00 J UG/L 041W010301 1 / 1 NAV 2.0E+00 2.0E-06 9.6E-04 6.02E-09 9.52E-08 1.27E-07

Notes:
Equation for Dermal Absorbed Dose, surface water risk: Equation for DAevent for organics:

Where:
DADsw           =    Dermal Absorbed Dose-water contact (mg/kg-day).

DAevent       =    Dermal Absorbed dose per event (mg/cm2-event). Where:

SA              =    Skin surface area available for contact (cm2). FA =    Fraction Absorbed water (dimensionless).  From RAGS Part E, Exhibit B-4.
EV              =    Event Frequency (events/day). Kp                =    Dermal permeability coefficient of compound in water (cm/hr).

      Source: (1) RAGS Part E, Exhibit B-4.
EF              =    Exposure Frequency (days/year). Cw               =    Chemical concentration in water (mg/cm3).

ED              =    Exposure duration (years). tevent            =    Event duration (hr/event).

BW             =    Body Weight (kg): 70 kg (adult) 45 kg (child). tevent            =    Lag time per event (hr/event).  From RAGS Part E, Exhibit B-4.

AT              =    Averaging Time (days) noncarcinogenic effects AT = ED x 365 dy/yr B =   Dimensionless ratio of the permeability coefficient of a compound, 
                        carcinogenic effects AT = 70 yr x 365 dy/yr.       calculated using the equation below:

Equation for DAevent for inorganics:

Where: Where:
Kp              =    Dermal permeability coefficient of compound in water (cm/hr). Kp     =    Dermal permeability coefficient of compound in water (cm/hr).
                        Source: RAGS Part E, Exhibit B-3 or Exhibit B-4               Source: (1) RAGS Part E.
Cw              =    Chemical concentration in water (mg/cm3). MW =    Molecular weight
tevent            =    Event duration (hr/event).

Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).

                                  Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).

                                  Cancer ! 25,550 days (child trespasser/adult maintenance worker).
tevent      =       2.6 hrs/dy (child trespasser/adult maintenance worker).
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Table 10-1-36
Wetland 1B Phase II 
Surface Water Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal Hazard 
Quotient

Dermal 
Cancer Risk

Dermal Hazard 
Quotient

Dermal 
Cancer Risk

Barium N 1.1E-05 7.0E-02 N/A 7.0E-02 1, 2 4.9E-03 N/A 1.8E-02 N/A 1.2E-04 N/A
Manganese N 1.7E-05 1.4E-01 N/A 4.0E-02 1 5.6E-03 N/A 4.2E-04 N/A 1.7E-04 N/A
2-Butanone (MEK) N 2.0E-06 6.0E-01 N/A 1.0E-01 2 6.0E-02 N/A 2.6E-06 N/A 2.1E-06 N/A

Notes:
Oral RfD        =  Oral Reference Dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral SF         =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI                  =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD   =  Dermal Reference Dose adjusted for ABSGI.

Dermal SF     =  Dermal Slope Factor adjusted for ABSGI. Risk calculation equation, noncancer:

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk:

Where:
RfDdermal =     Dermal Reference Dose.

RFDoral =    Oral Reference Dose.
SFdermal =    Dermal Slope Factor.
ABSGI =    GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

       (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.

Dermal SF 
(mg/kg-
day)-1

Child Trespasser Maintenance Worker

ABSGI 

Source
Exposure 

Route COPC

Maximum 
concentration 

(mg/cm3)

Oral RfD 
(mg/kg-

day)

Oral SF 
(mg/kg-
day)-1 ABSGI

Dermal RfD 
(mg/kg-

day)

Hazard Quotient
DAD

RfD
sw

dermal
"

Risk DAD SFsw dermal" #

RfD RfD ABSdermal oral GI" #

SF
RfD
ABS

dermal
oral

GI
"



Table 10-1-37
Wetland 1B Phase II
Surface Water Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion Hazard 
Quotient

Ingestion Cancer 
Risk

Ingestion Hazard 
Quotient

Ingestion Cancer 
Risk

Barium N 1.1E-05 7.0E-02 N/A 4.9E-09 N/A 3.1E-09 N/A
Manganese N 1.7E-05 1.4E-01 N/A 3.9E-09 N/A 2.5E-09 N/A
2-Butanone (MEK) N 2.0E-06 6.0E-01 N/A 1.1E-10 N/A 6.8E-11 N/A

Notes:
Oral RfD        =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF          =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.

Equation for Chronic Daily Intake, surface water risk:

Where:
CDI        =      Chronic Daily Intake (mg/kg-day). =   Oral reference dose.
EPCsw  =      Exposure Point Concentration in surface water (mg/L). =   Oral slope factor.

IRsw    =      Incidental Ingestion Rate for sediment (L/day).
EF         =      Exposure Frequency (days/year).
ED        =      Exposure Duration (years).
BW       =      Body weight (kg): 70 kg (adult) 45 kg (child).
AT        =      Averaging Time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                            Carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
Irsw =       0.01 L/day exposure to surface water during wading for adolescents and adults.
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                              Cancer ! 25,550 days (child trespasser/adult maintenance worker).

Maximum 
concentration 

(mg/cm3)
Exposure 

Route COPC

Child Trespasser Maintenance Worker
Oral RfD 
(mg/kg-

day)

Oral SF 
(mg/kg-
day)-1

CDI
EPC IR EF ED

BW AT
sw sw

"
# # #

#

Risk CDI SForal" #

Hazard Quotient
CDI

RfDoral
"
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10.2 Wetland 3 — Screening Level Problem Formulation 

10.2.1 Site Description and Habitats Present at Wetland 3 

Wetland 3 is in the north central portion of Pensacola NAS, west of the A.C. 'ead Lolf Course, and 

east of Site 1 (Figure 10-1).  Parsons and Pruitt (USEPA, 1991a) describe this area, which was an 

old beaver pond, as a palustrine sRstem with the predominant vegetation being 

scrub shrub emergent.  TodaR, the wetland consists of a highlR vegetated emergent area 

characteriTed bR sweet baR magnolias (Magnolia virginian), cattails (TRpha latifolia), and saw grass 

(Cladium Vamaicense).  A shallow sheet flow of clear water drains from the southwest to the 

northeast through a culvert, which runs under Wohn Tower 'oad, and beneath a golf course fairwaR 

into Wetland 4D, which empties into BaRou Lrande (Figure 10-1).  The open water portion of the 

wetland ranges from 0 to about 3 feet in depth and from 3 to 500 feet in width.   

 

 
Photograph 1 Close-up View of Groundwater Seep Discharge into Wetland 3 
(Photograph excerpted from TtNUS, 2004b) 
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Photograph 2 Seep Discharge and Flow in Wetland 3 (Photograph excerpted from 
TtNUS, 2004b) 
 
As described in Section 10, the Site 1 landfill was used from the mid-1950s until 1976 as the 

predominant disposal site for all solid wastes generated on the base.  NearlR all solid waste 

generated at NAS Pensacola was disposed of in Site 1, which is suspected of impacting Wetlands 1 

through 4 and 15 through 18.  LenerallR, low concentrations of surface soil contamination appear 

limited to the landfill interior.  Soil samples from test trenches showed elevated concentrations of 

semi-volatile compounds, pesticides, PCBs, and metals.  Pesticides appear to be widelR distributed 

throughout the surface soil of the landfill, in selected trenches, and in surface locations near the 

eastern golf course boundarR.  Both metals and organic compounds have been detected in 

groundwater at concentrations e\ceeding Florida and federal drin]ing-water ^ualitR standards.  

Shallow groundwater contamination is evident, but appears sporadic and not in a defined 

concentration gradient.  Lroundwater generallR flows north across the landfill towards Wetlands 3, 15, 

16, 17, and 18 and BaRou Lrande (Figure 10-3).   
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Based on the data collected during the Site 1 'I, the Final 'OD (EnSafe, 1998a) outlined 

three 'AOs for the site; 

 
1. Protection of groundwater from leachable compounds 

 

2. 'estoration of groundwater and prevention of further contamination of shallow/intermediate 

groundwater 

 

3. Prevention of further contamination of surface water in Wetland 3 

 

The remedial actions selected for the site included; 

 

1. Institutional controls to restrict groundwater use and intrusive activities 

 

2. Implementation of a groundwater monitoring program to ensure that natural processes are 

effectivelR reducing the concentrations of organic compounds to attain performance 

standards 

 

3. A groundwater interceptor sRstem to treat the iron-contaminated groundwater that is 

migrating from the landfill and discharging to Wetland 3 

 

TtNUS implemented the long-term monitoring plan.  Lroundwater was monitored for the following 

constituents;  1,1,2,2-tetrachlorethane, benTene, chlorobenTene, vinRl chloride, \Rlenes, aluminum, 

cadmium, chromium, iron, manganese, and nic]el.  

 

Based upon collected data, the Third Annual Lroundwater Monitoring 'eport recommended 

continued monitoring for benTene, vinRl chloride, \Rlenes, aluminum, cadmium, iron, and 

manganese (TtNUS, 2003b).  The other constituents no longer e\ceeded MCLs anR longer and were 

dropped from the monitoring plan.   

 

As stated in the 'OD, the interceptor trench was installed to prevent iron-contaminated 

groundwater from discharging to Wetland 3.  The interceptor trench was installed bR Bechtel and 

has operated since 1999.  Intercepted groundwater has been discharged to the federallR owned 

treatment wor]s (FOTW) for treatment.  Despite the operation of that sRstem, iron concentrations 

in Wetland 3 remain above reference concentrations.   
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As stated in the OptimiTation StudR bR TtNUS (2004b), the current recommendation is to 

discontinue the pumping operation to modifR the monitoring program in the trench and 

Wetland 3 area. 

 

10.2.2 Wetland 3 — Sample Location Description 

Phase II Sediment Sample Location Description 

Ten sediment samples were collected and analRTed for Wetland 3 (Figure 10-4).  Sample locations 

for Wetland 3 covered the aerial e\tent of the wetland, focusing on groundwater seeps and 

depositional areas.  Sample locations 001M000301, 001M000302, and 001M000303 were collected 

in 1994 as part of the Site 1 investigation.  The additional seven sediment samples were collected 

in 1995.  Both sampling events were combined for use in the Wetland 3 assessment.  Sediments at 

Wetland 3 were composed of blac] sandR organic silt (041M030201) to siltR brown medium to 

fine poorlR graded sands with silts (041M030601).  TOC concentrations ranged from 0.478a at 

041M030401 to 24.1a at 041M030201.  Table 10-2-1 (tables are located at the end of 

each section) presents TOC and grain siTe results for samples collected from Wetland 3.   

 

Phase III Sediment Sample Location Description 

Two sediment samples were collected during Phase III at Wetland 3 (Figure 10-8) to ^uantifR the 

site-specific ris] attributable to the COPCs identified for this wetland.  Sediment samples were 

collected to conduct to\icitR tests and to determine communitR structure through 

benthic diversitR evaluations.  Table 10-2-2 provides a phRsical description of the Phase III 

sediment samples collected at Wetland 3.  Sediments at Wetland 3 were composed of 

poorlR graded fine sands.  TOC concentrations in the two sediment samples were 1.2a and 10a. 

 

Phase II Surface Water Sample Location Description 

Seven surface water samples were collected in Wetland 3.  Samples 001W000301, 001W000302, 

and 001W000303 were collected in 1994 during the Site 1 investigation, while 041W030101, 

041W030201, 041W030301, and 041W030401 were collected in 1995 during the Site 41 

sampling event.  The data were combined for this report.  Surface water samples were co-located 

with sediment samples as shown in Figure 10-4.  Table 10-2-3 provides a phRsical description of 

the surface water.  Samples from this wetland were found to be moderatelR hard (i.e., mineraliTed) 

and of neutral pb.  Two of the sample locations, 041W030201 (470 NTUs) and 041W030301 

(690 NTUs), had verR high turbiditR due to sampling techni^ue used, which could result in 

elevated constituent levels in those samples. 
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Phase III Surface Water Sample Location Description 

One surface water sample (041W030101) was collected during the Phase III portion of the 

investigation as shown on Figure 10-8.   
 
10.2.3 Wetland 3 — Nature and Extent of Contamination 

Phase II Sediment 

Figure 10-4 presents the Phase II sediment sampling locations for Wetland 3.  Table 10-2-4 

summariTes the analRtical results of the 10 sediment samples collected during the Phase II 

investigation at Wetland 3. 

 

Metals ? Nineteen metals and cRanide were detected during Phase II sediment sampling at 

Wetland 3.  The distribution of inorganic detections and reference-value e\ceedances during 

Phase II at Wetland 3 was centered at location 041M030701, near the center of the wetland, where 

16 analRtes were detected.  Of these 16 detections, 11 e\ceeded the freshwater reference values.  

Locations 041M030201 and 041M030301, also near the center of the wetland, e\hibited reference 

value e\ceedances of si\ and five analRtes, respectivelR.  The most common analRtes e\ceeding the 

reference values were arsenic, barium, cadmium, iron, and manganese.  

 

Pesticides and PCBs ? Thirteen pesticide compounds and aroclor-1260 were detected during 

Phase II sediment sampling at Wetland 3.  Total DDT was calculated for each location bR adding 

the concentrations of 4,4c-DDD, 4,4c-DDE, and 4,4c-DDT.  
 
Li]ewise, a base-wide total DDT reference concentration was calculated using the base-wide 

concentrations for these same constituents.   

 

The greatest number of pesticides detected in Wetland 3 sediments during Phase II sampling was 

situated near the center of the wetland at locations 041M030201, 041M030301, and 041M030401.  

Each of these locations had seven detections.  Location 041M030601, near the center of Wetland 3, 

and location 041M030101, near the culvert under Wohn Tower 'oad, had si\ pesticide detections 

each.  Location 001M000303 e\hibited significantlR higher concentrations of 4,4c-DDD, 4,4c-DDE, 

and 4,4c-DDT than other locations.  Aroclor-1260 was detected at a single location, 041M030201. 

 

SVOCs ? TwentR-one SdOCs were detected in sediment samples collected during Phase II 

sampling at Wetland 3.  ManR of the sample locations e\hibited no detections of SdOCs.  Location 

041M030101 had the greatest number of SdOC detections, with 12 compounds detectede however, 

the concentrations were relativelR low.  Locations 041M030301 and 041M030201 had seven and 
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two detections, respectivelR.  Although these had a lower number of detections, the 

concentrations detected were significantlR higher.  ParticularlR, location 041M030201 had 

concentrations of 1,2 dichlorobenTene and 1,4-dichlorobenTene.  The distribution of SdOCs in 

Wetland 3 is similar to the other constituentse the highest concentrations are near the center of the 

wetland.  Location 041M030101, near the culvert under Wohn Tower 'oad, had the 

greatest diversitR of SdOCs detected.   
 
VOCs ? Five dOCs were detected in sediments collected from Wetland 3 during Phase II sampling.  

The greatest number of constituents detected and generallR the highest concentrations were at 

location 041M030701, near the center of the wetland.  Locations 041M030201 and 041M030301, 

also near the center of the wetland, each had two detections.  SpecificallR, the concentrations of 

chlorobenTene at 041M030201 and 041M030301 were significantlR higher than other locations. 

 

Phase III Sediment 

Based on the results of the Phase II sampling, Phase III was initiated to confirm 

elevated detections at sediment locations 041M030201 and 041M030701 in Wetland 3. 

Table 10-2-5 summariTes the analRtical results of the Phase III sediment sampling.  

 

Metals ? TwentR metals and cRanide were detected in either or both of the sediments collected 

during Phase III.  The Phase III sample results were in close agreement with the Phase II results, 

confirming the common problematic analRtes as arsenic, barium, cadmium, iron, and manganese.   

 

Pesticides and PCBs ? Si\ pesticides were detected during the Phase III investigation. 

In general, the Phase II and III results were in close agreement.  The results for location 

041M030201 were verR close in analRtes detected and in concentrations.  The e\ception was the 

lac] of aroclor-1260 in the Phase III results.  Location 041M030701 e\hibited similar constituents 

but at higher concentrations during Phase III.   

 

SVOCs ? The single compound BEbP was again detected at location 041M030701. 

During Phase III, the concentration almost doubled.   

 

VOCs ? OnlR three dOCs were detected during Phase III sediment sampling at Wetland 3 

(2-Butanone, acetone, and carbon disulfide).  At the location of the highest detection in Phase II, 

two of the constituents detected at location 041M030701 were similare however, the concentrations 
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were significantlR less during this most recent sampling event, and chlorobenTene and toluene were 

not detected.   

 

At location 041M030201, the two compounds detected during Phase II sampling were no longer 

detectede however, elevated concentrations of 2-butanone, acetone, and carbon disulfide, not 

previouslR detected at this location, were present at appreciable concentrations.   

 

Phase II Surface Water 

Figure 10-4 presents the Phase II surface sampling locations for Wetland 3.  

Table 10-2-6 summariTes the analRtical results of the ten Phase II surface water samples.  

 

Metals ? Si\teen metals were detected in Phase II surface water samples ta]en from Wetland 3.  

The distribution of detections and reference value e\ceedances are at locations 041W030201 and 

041W030301, near the center of the wetland.  Location 041W030201 had 16 detections, 12 of 

which e\ceeded their reference concentrations.  Location 041W030301 had 14 detections and 

10 e\ceedances.  It is also important to note that these locations generallR e\hibited the highest 

concentrations and diversitR of metals and had elevated turbiditR readings of 470 NTU at 

041W030201 and 690 NTU at 041W030301.  Other locations e\hibited multiple detections, with 

most having four or five reference value e\ceedances.  

 

Pesticides and PCBs ? Endrin ]etone and aroclor-1260 were detected during Phase II 

surface water sampling at Wetland 3.  Both were detected at relativelR low concentrations at 

location 041W030201, near the center of the wetland.  Entrained sediment in the sample maR be 

contributing to the detections at this location.   

 

SVOCs ? Three SdOCs, 1,2-dichlorobenTene, 1,4-dichlorobenTene, and naphthalene, were 

detected in surface water samples.  The most widespread was 1,4-dichlorobenTene, being detected 

in si\ of the seven samples collected.   

 

Concentrations were generallR low, but were relativelR higher near the center of the wetland, at 

location 041W030301.  The other two compounds were each detected in separate samples.   

 

VOCs ? BenTene, chlorobenTene, and methRlene chloride were detected in two or more locations.  

ChlorobenTene was the most commonlR detected dOC.  The higher concentrations were centered 

on locations 041W030301, 041W030401, and 041W030201, near the center of the wetland.  
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BenTene was also widelR detected, being present in five of the seven samples collected.  

Concentrations of benTene were generallR low at 1 to 3 ppb.   

 

Cis-1,2-dichloroethene was detected in onlR one sample, 041W030401.  MethRlene chloride was 

detected in onlR two samples, 041W030101 and 041W030401, and at relativelR high concentrations 

compared to the other dOCs. 

 

Phase III Surface Water Sampling 

Phase III of the surface water sampling at Wetland 3 was implemented to confirm the 

previous Phase II results at location 041W030101.  Table 10-2-7 summariTe the Phase III 

surface water sample results. 

 

Metals ? Nine metals were detected in the Phase III surface water sample.  In general, the 

concentrations were comparable to those observed during Phase II.  The problematic analRtes were 

barium, iron, and manganese.  Each of these not onlR e\ceeded its reference concentration but 

increased in concentration from the Phase II results. 

 

Pesticides and PCBs ? No pesticides or PCBs were detected during Phase III sampling efforts. 

 

SVOCs ? No SdOCs were detected in the Phase III surface water sampling at Wetland 3.  

 

VOCs ? Acetone and chlorobenTene were detected in the Phase III surface water sample.  

Acetone was not present during Phase II sampling.  ChlorobenTene, common to several locations 

during the Phase II sampling, was detected at a relativelR low concentration at 0.82 ppb.  

Of interest is the absence of methRlene chloride during Phase III results.  During Phase II, this 

compound was reported at high concentrations. 

 

10.2.4 Ecological Risk Assessment 

10.2.4.1 Phase II Investigation Summary  

Sediment Screening — Level Risk-Exposure Estimation and Risk Calculation 

As presented in Table 10-2-8, the sediment samples were compared with screening values in 

accordance with the procedures described in Section 8.  All parameters with bfs greater than 1 or 

with no screening values are carried forward to COPC refinement.  COPCs retained after screening 

are listed in Table 10-2-9. 
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Baseline Problem Formulation — Sediment COPC Refinement 

During the COPC refinement, additional information is used to evaluate the potential for ris] at 

Site 41 based on e\posure to the constituents included as preliminarR COPCs.  After COPC 

refinement, the ris] assessment will present a statement of potential ris] for each of the 

preliminarR COPCs (or groups of COPCs).   

 

The COPC refinement process will include; 

 

g Comparison of ma\imum concentrations to 'ds 

g Comparison of average concentrations to Sds and 'ds 

g Comparison to base-wide (reference) concentrations for total DDT 

g Comparison of inorganic constituents to reference wetland values 

g Interpretive tool for metals 

g Di Toro E^P SfLs for dOCs 

g Comparison to SwartT consensus values 

g Mean E'M ^uotients 

g Description of e\ceedances of 'ds and their e\tent 

 

The methods used in the COPC refinement for the Site 41 E'A Process are detailed in Section 8.  

Comparison of ma\imum detected concentrations with refinement values are presented in 

Table 10-2-10.  COPCs retained after refinement are presented in Table 10-2-11.   

 

Aluminum, arsenic, barium, cadmium, calcium, chromium, copper, iron, lead, manganese, 

vanadium, and Tinc e\ceeded their Site 41 freshwater sediment reference concentrations.  

bowever, barium concentrations appeared enriched when normaliTed to aluminum and iron 

concentrations using FDEPcs interpretative tool (Appendi\ h).  Since calcium is considered an 

essential nutrient and is not ]nown to be an associated waste at Site 1, it is not included as a COPC 

for further evaluation.  At Wetland 3, the highest inorganic e\ceedances were all detected at 

sample location 041M030701.  Cadmium generated the largest inorganic Sd and 'd bfs (108 and 

17.3, respectivelR).  Of the 10 sediment samples, onlR two locations e\ceeded the cadmium 'd 

(041M030201 and 041M030701).  

 

The onlR other 'd e\ceedances were for chromium and Tince both e\ceedances were at 

location 041M030701.  While chromium and Tinc are present at levels that could affect 

ecological receptors and will be considered inorganic COPCs, their e\tent is limited to one out of 

10 locations.  
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Based on the analRsis of the inorganic constituents detected at Wetland 3, cadmium seems to be 

the primarR concern for potential ris] (high bfs and relativelR widespread isi\ out of 

10 sample locations e\ceed Sd, two out of 10 e\ceed 'dj).  At Wetland 3, aluminum, barium, 

cadmium, chromium, iron, manganese, vanadium, and Tinc are included as COPCs. 

 

At Wetland 3, 4,4k-DDT and its daughter product, 4,4k-DDD, were detected above base-wide levels 

and therefore are carried forward as COPCs (Table 10-2-10).  Sample location 001M000303 was the 

station with the highest 4,4c-DDD, 4,4c-DDE, and 4,4c-DDT levels.  This location is near 

Wohn Tower 'oad.  Total DDT and its daughter products were detected throughout the 

entire wetland (Figure 10-5).  Based on total DDT, widespread e\ceedance of Sd and 'd, 

and magnitude of the bfs generated, it will be included as a COPC and evaluated further using a 

food-chain model.  The remaining pesticides (aldrin, dieldrin, endosulfan sulfate, total endrin, and 

alpha-BbC), total PCBs, and SdOCs (1,2-dichlorobenTene, and 1,4-dichlorobenTene) were detected 

at various locations throughout the wetland.  When normaliTed to TOC concentrations, PAbs do not 

drive ris] for Wetland 3 (Figure 10-6).  None of the locations where dOCs were detected e\ceeded 

their respective TOC adVusted DiToro SfLs (Appendi\ L).   

 

Table 10-2-12 presents the Mean E'L and E'M values, the Mean E'M fuotients, and the 

Mean E'M fuotient CategorR bR individual sample location.  Nine of the 10 sample locations were 

determined to be CategorR 2, indicating sediments in these wetlands, according to tests evaluated 

in developing this methodologR, had average survival rates of appro\imatelR 80a of control 

sedimentse however, this CategorR also has the highest level of uncertaintR in predicting to\icitR.  

Sample location 041M030401 was determined to be CategorR 1, indicating the sediments at this 

locations are considered nonto\ic.  Figure 10-7 shows the Mean E'M ^uotient for each 

sediment sample location at Wetland 3.   

 

Surface Water Screening — Level Risk-Exposure Estimation and Risk Calculation 

As presented in Table 10-2-13, the surface water samples were compared with screening values in 

accordance with the procedures described in Section 8.  All parameters with bfs greater than 1 or 

with no screening values are carried forward to COPC refinement.  A list of all COPCs after 

screening is included in Table 10-2-14. 

 

Baseline Problem Formulation — Surface Water COPC Refinement 

During the surface water COPC refinement, additional information is used to help evaluate the 

potential for ris] at Site 41 based on e\posure to the constituents included as preliminarR COPCs.  
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The COPC refinement process includes; 

 

g Comparison of ma\imum Sd concentrations to average Sd  concentrations 

g Comparison of inorganic constituents to reference wetland value 

g Description of surface water e\ceedances and their e\tent 

 
The methods used in the COPC refinement in the Site 41 E'A Process are detailed in Section 8.  

Comparison of ma\imum detected concentrations with refinement values are presented in 

Table 10-2-15.  AdditionallR, the tables compare average concentrations to screening and 

refinement values to assess potential e\posure across the entire wetland.  COPCs retained after 

refinement are presented in Table 10-2-16.   

 

For Wetland 3, aluminum, barium, cadmium, calcium, copper, iron, lead, manganese, and 

vanadium e\ceeded their Site 41 freshwater reference surface water concentrations 

(Table 10-2-15).  bowever, the samples collected at 041W030201 and 041W030301 were identified 

as having high turbidities, which is li]elR contributing to the e\ceedances. 

 

Calcium was detected at a ma\imum concentration of 32,600 lg/L at location 041W030201.  Iron 

was detected at a ma\imum concentration of 176,000 lg/L at location 041W030301.   

 

At Wetland 3, Station 041W030201 had the highest pesticide and PCB bfs (endrin ]etone, 

total endrin, and aroclor-1260).  This station is centrallR located in the wetland and maR receive 

some runoff from nearbR Wohn Tower 'oad.  

 

Sample location 041W030201 was one of the surface water locations that had elevated turbiditR, 

which is li]elR the source of the elevated organics in this sample.  1,4-dichlorobenTene was also 

detected at nearbR station 041W030301.  

 

During the Wetland 3 Phase II investigation, manR of the same constituents were detected in 

sediment and surface water samples.  bowever, onlR two constituents were detected at the 

same location, aroclor-1260 at sampling location 041M030201/041W030201, and 

1,4-dichlorobenTene at sampling location 041M030301/041W030301.   
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Wetland 3 was identified as a 'ed-Coded Wetland based on the Phase II results, indicating 

contaminants were detected and appeared to be directlR related to nearbR I' sites.  Wetland 3 was 

also classified as a Lroup B wetland.  Lroup B includes Wetlands 3 and 5A based on similar 

characteristics and contamination.  Both Wetland 3 and 5A were sampled during Phase III. 

 

The conceptual site model below sRmboliTes which environmental habitats maR be impacted bR 

Wetland 3 Phase II constituents retained during the E'A Process.  

 

Fish-Eating Birds

Fish

Surface Water

Sediment

Fish-Eating 
Mammals

Benthic 
Macroinvertebrates

Wetland 3 Conceptual Site Model 

Site 1 Surface Soil 
and Groundwater

 

 

10.2.4.2 Phase III Investigation Summary 

Additional investigation was determined to be necessarR based on the Phase II results.  

The following assessment and measurement endpoints were selected for Lroup B Wetlands (3 and 

5A) based on the ecoto\icologR of the contaminants identified during Phase II (primarilR, cadmium, 

and pesticides); 
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Wetland Groups and 
Representative Wetland(s) Assessment Endpoints Measurement Endpoints 

A) Survival, growth, and emergence of 
macroinvertebrates associated with the 
benthic environment 

A1) 28-daR midge larvae, 
Chironomous tentans, survival, growth, 
and emergence 

A2) Benthic communitR indices 
B) Protection of fish viabilitR using 
fathead minnow (Pimephales promelas) 

B1) 7-daR fathead minnow, 
Pimephales promelas, survival and 
growth (bR weight) 

Lroup B 
Wetlands 3 and 5A 

C) Bioaccumulation in wading birds and 
mammals 

C1) These endpoints will be evaluated in 
the Food Chain Model in Section 10.8. 

 

As detailed in the approved Final 'I/FS SAP Addendum (E/Amb, 1997d), additional data were 

collected from two locations (041M030201/041W030201 and 041M030701/041W030701) within 

Wetland 3 where COPC concentrations were high.   

 

These samples were analRTed for the following parameters; 

 

g LaboratorR analRsis of full TAL/TCL list 

g TOC and other phRsical parameters 

g Sediment to\icitR testing 

g Benthic CommunitR Indices 

 

Sediment Screening — Level Risk-Exposure Estimation and Risk Calculation 

As presented in Table 10-2-17, the sediment samples were compared with screening values in 

accordance with the procedures described in Section 8.  All parameters with bfs greater than 1 or 

with no screening values were carried forward to COPC refinement.  A list of all COPCs after 

screening is included in Table 10-2-18. 

 

Baseline Problem Formulation — Phase III Sediment COPC Refinement 

COPC refinement follows the same process as previouslR outlined for the Phase II Samples.  

 

The methods used in the COPC refinement for the Site 41 E'A Process are detailed in Section 8.  

Comparison of ma\imum detected concentrations with refinement values are presented in 

Table 10-2-19.   
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Parameters remaining after refinement are summariTed in Table 10-2-20.  AdditionallR, the 

tables compare;  1) average concentrations to screening and refinement values to assess potential 

e\posure across the entire wetland, and 2) Wetland 3 concentrations to reference concentrations. 

 

At Wetland 3, barium, cadmium, iron, manganese, and selenium e\ceeded their Site 41 

freshwater sediment reference concentrations and were retained as COPCs.  Barium, arsenic, 

cadmium, lead, and Tinc were assessed using the interpretative tool (Appendi\ h).  All these 

constituents were found to be enriched when normaliTed with aluminum at both locations with the 

e\ception of cadmium, which was onlR enriched at location 041M030701.  For Wetland 3 

Phase III sediments, a ma\imum concentration of 246,000 mg/]g of iron, 236 mg/]g of 

manganese, and 5.4 mg/]g of selenium were detected at one sample location, 041M030201.  

Sample location 041M030701 still generated the highest inorganic bf for cadmiume however, it 

was reduced from an bf greater than 100 to an bf of appro\imatelR 14.  Cadmium still generates 

the highest bf of anR metal. 

 

Several pesticides, including endosulfan sulfate, total chlordane, and total endrin, were detected in 

the Wetland 3 Phase III samplese however, after refinement, onlR total endrin and endosulfan 

sulfate are retained as COPCs.  Total DDT concentrations were below base-wide level.  

Three dOCs ? MEh, acetone, and carbon disulfide ? were detected at location 041M030201 with 

ma\imum detections of 120 lg/]g, 770 lg/]g, and 17 lg/]g, respectivelR.  When normaliTed to 

detected TOC concentrations, dOCs and PAbs were not detected at levels e\pected to cause 

unacceptable ecological effects. 

 

Table 10-2-21 presents the Mean E'L and E'M values, the Mean E'M fuotients, and the 

Mean E'M fuotient CategorR bR individual sample location.   

 

Figure 10-7 shows the Mean E'M CategorR for each sediment sample at Wetland 3.  Based on the 

methods and the approach detailed in Section 8, sample locations 041M030201 and 041M030701 

were determined to be CategorR 2, which, according to tests evaluated in developing this 

methodologR, had average survival rates of appro\imatelR 80a of control sedimentse however, this 

CategorR also has the highest level of uncertaintR in predicting to\icitR. 

 

Surface Water Screening — Level Risk-Exposure Estimation and Risk Calculation 

As presented in Table 10-2-22, the surface water samples were compared with screening values in 
accordance with the procedures described in Section 8.  All parameters with bfs greater than 1 or 
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with no screening values are carried forward to COPC refinement.  Parameters retained after 
screening are listed in Table 10-2-23.   
 
Baseline Problem Formulation — Phase III Surface Water COPC Refinement  

During the surface water COPC refinement, additional information is used to evaluate the potential 
for ris] at Site 41 based on e\posure to the constituents included as preliminarR COPCs.  The 
COPC refinement process for this wetland includes comparison to reference wetland values onlR, 
because a single surface water sample was collected. 
 
In Wetland 3, barium, calcium, iron, and manganese e\ceeded their freshwater reference 
concentrations (Table 10-2-24).  Since calcium is considered an essential nutrient and is not ]nown 
to be an associated waste at Site 1, it is not included as a COPC for further evaluation.  Parameters 
remaining after refinement are summariTed in Table 10-2-25. 
 
10.2.4.3 Comparison of Phase II and III Sediment and Surface Water Results 
Both the Phase II and III results indicate that inorganic constituents and pesticides are of 
greatest concern in Wetland 3.  Concentrations decreased among constituents common between 
the two phases.  The e\ception is endosulfan sulfate, which increased during the same time period. 
 
The differences between the Phase II and III sampling efforts are presented below. 
 

Sediment 
Constituent Phase II Phase III Difference 

Metals (mg/kg) 

Iron 386,000 246,000 -140,000 drop 
Manganese 1,270 236 -1,034 drop 
Cadmium 72.7 9.3 -63.4 drop 

Organics ( g/kg) 

Endosulfan sulfate 1.7 7.2 n5.5 increase 
Total Endrins 33 18.8 -14.2 drop 

 

Surface Water 
Constituent Phase II ( g/L) Phase III ( g/L) Difference ( g/L) 

Iron 176,000 19,600 -156,400 drop 
Manganese 265 231 -34 drop 

 
Notes; 
mg/]g o Milligrams per ]ilogram 
lg/]g o Micrograms per ]ilogram 
lg/L o Micrograms per liter 
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Evaluation of Assessment Endpoints 

In addition to the chemical analRses, during the Phase III sampling, two sediments and 

one surface water sample were collected for whole sediment and surface water to\icitR tests and 

species diversitR analRsis.  These tests were used as measurement endpoints to evaluate the 

assessment endpoints identified for Wetland 3.  

 

Assessment Endpoint A — Survival, Growth, and Emergence of Macroinvertebrates 

Associated with the Benthic Environment 

The benthic invertebrate communities inhabiting the sediments in the fresh and salt water marshes 

included in Site 41 were selected as important biological resources to be evaluated in these 

habitats.  This assessment endpoint is aimed at maintaining an ecologicallR viable benthic 

communitR and organism sustainabilitR.   

 

The benthic macroinvertebrates were selected because; 

 

g Their relativelR sessile life habits cause potential for increased e\posure to 

contaminated sediments 

 

g TheR are important component in the a^uatic food web 

 

g TheR are a food source for manR species of fish and crustaceans harvested for recreational 

and commercial purposes 

 

g Benthos has been documented to be an e\cellent indicator of habitat condition 

 

Risk Questions 

g Is the to\icitR of COPCs to benthic macroinvertebrates in onsite sediments significantlR 

greater that those of control sedimentsp 

 

g Are the to\ic responses lethal or sublethalp 

 

g Do the results of this studR show anR stressor-response relationshipp 

 

To address the ris] ^uestions for this assessment endpoint, the following measurement endpoints 

were proposed; 
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g Measurement Endpoint A1;  Evaluate the to\icitR of COPCs in sediment to the midge 

Chironomus tentans  bR conducting the 28-daR, whole-sediment laboratorR, to\icitR tests 

measuring the survival, growth (measured bR weight), and emergence. 

 

g Measurement Endpoint A2;  Evaluate the health of the onsite benthic communitR utiliTing 

benthic communitR indices.   

 

Measurement Endpoint A1 

Additional sediments were collected at locations 041M030201 and 041M030701 during the 

Phase III portion of the investigation.  Sediments from this freshwater wetland were prepared for 

testing with a terrestrial insect, Chironomus tentans, which spends its larval cRcle in 

a^uatic habitats.  The larval midge (C. tentans) test includes several endpoints; survival, growth 

(measured bR weight), and emergence (into its terrestrial flight stage).   
 
Wetland 3 sediments were also tested against a laboratorR control, which has a documented record 

of good survival and other test endpoint results, to determine if Wetland 3 sediments were 

impacting benthic species.   

 

The test results are shown and e\plained below; 

 

Sample Location Midge Survival/100 Midge Weight (mg) Emergence (%) 

LaboratorR Control 91 2.7 50 

041M030201 83 2.9 60 

041M030701 91 2.0q 70 

 

The TAC are met when control survival rates are 90a or above for the control and 80a or 

above for the sediment being tested.  The TAC for the control performance includes a 

minimum weight of 2.5 mg and at least 50a emergence.  A simple statistical T-test is performed 

on sediment performance compared to the control performance once the TAC is met.  

 

Neither station was statisticallR different from the control sample in the survival and 

emergence portions of the test.  bowever, station 041M030701 sediments were found to be 

statisticallR different when compared to the control performance for growth, which is measured bR 

weight and denoted with an asteris] in the table above. 
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Measurement Endpoint A2:  Benthic Community Indices 

In addition to collecting sediments for chemical characteriTation and to\icitR tests, sediments were 

also collected for species identification at locations 041M030201 and 041M030701 during the 

Phase III portion of the investigation.   

 

Section 8 describes the process for diversitR sampling and e\plains the importance of evenness and 

richness.   

 

The diversitR finding for Wetland 3 are presented below; 

 
 

Sample Location Diversity Results 

041M030201 
2.24 DiversitR 
0.97 Evenness 
9.77 'ichness 

041M030701 
1.92 DiversitR 
1.39 Evenness 
3.38 'ichness 

 

DiversitR and richness of organisms was better at location 041M030201, whereas 

location 041M030701 e\hibited better evenness.  Species at location 041M030201 had 

representatives of the Chironomus and Sphaerium indicating the most dominant occurrence.  

Tubife\ tubife\, an oligochaete, and Culicoides, an a^uatic insect, were ne\t in abundance.  The 

same species were detected at location 041M030701, onlR with slightlR lower diversitR and 

richness. 

 

Assessment Endpoint A:  Conclusions 

This assessment endpoint was assessed bR evaluating sediment chemistrR, midge to\icitR 

test result, and communitR analRsis.  Based on the evaluation of the data collected for Wetland 3 to 

date, location 041M030701 indicates both a presence of inorganic constituents in sediments that 

e\ceed literature-based ecological ris] screening and refinement values, and statisticallR significant 

sublethal effects on benthic invertebrates.   

 

In addition to the sublethal effects shown at location 041M030701, the benthic communitR 

evaluation also showed slightlR lower diversitR and richness.  While these results indicate the 

potential for adverse effects with in Wetland 3, it appears this potential is limited to the area 

around sample location 041M030701.   
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Assessment Endpoint B:  Protection of Forage Fish Viability 

The forage fish communities inhabiting surface waters within Site 41 were selected as an 

important biological resource to be evaluated in the a^uatic habitat.  The forage fish communitR 

was selected as an assessment endpoint because; 

 

g The isolated nature of these habitats and the narrow habitat re^uirements for forage fish 

causes the potential for increased e\posure to contaminated sediments. 

 

g TheR are an important component of the estuarine and freshwater food web. 

 

g TheR are a food source for manR species of fish and piscivorous birds. 

 

Risk Questions 

Are statisticallR significant levels of to\icitR occurring to forage fish using Site 41 wetlands for 

forage, cover, and breeding areasp   

 

Measurement Endpoint B1 

A surface water sample was collected from location 041W030101 during the Phase III sampling 

effort at Wetland 3.  This sample was tested with the freshwater fathead minnow, 

Pimephales promelas.  The endpoints measured for the surface water endpoints were survival and 

growth, measured bR weight. 

 

The TAC for the P. promelas test includes 90a survival of control organisms, and a 

minimum weight of 0.30 mg.  
 
Wetland 3 Phase III surface water passed this to\icitR test for both survival and growth endpoints, 

as can be seen in the table below; 

 

Sample Location Fathead Minnow Survival/100 Fathead Minnow Weight (mg) 

LaboratorR Control 100 0.58 
041M030101 97.5 0.49 

 

The to\icitR data reflect that neither the survival nor the growth from this wetland surface water 

sample was statisticallR different from the control sample. 
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Assessment Endpoint B:  Conclusions 

This assessment endpoint was evaluated using the surface water chemistrR and minnow to\icitR 

test result.  The data indicated that four inorganic constituents were present in surface water at 

concentrations greater than refinement values.  No adverse effects were observed in the 

fathead minnow to\icitR test.  These results indicate that no adverse effects are occurring related to 

to\icitR of forage fish communities.   
 
Assessment Endpoint C:  Bioaccumulation in Wading Birds and Mammals 

To assess ris]s from contaminants that bioaccumulate, the results from Wetland 3 are used in the 

OU 1 food-chain model presented in Section 10.8. 
 
10.2.5 Wetland 3 — Human Health Risk Assessment 

Wetland 3 is described in Section 10.2.1, and the bb'A is summariTed below. 

 

10.2.5.1 Site Data 

Surface water and sediment data were collected at Wetland 3 during Phases II and III of the 'I.  

Section 10.2.2 summariTes the nature and e\tent of contamination for this wetland.  Surface water 

and sediment data are summariTed in Tables 10-2-4 through 10-2-7.  PCB aroclor-1260 was 

e\cluded from dermal e\posure estimates in accordance with USEPAcs policR for 

chlorinated compounds with a molecular weight greater than 250.  

 

10.2.5.2 Conceptual Site Model 

As described in Section 10.2.1, this freshwater wetland has no recreational or functional uses 

(i.e., storm water management, etc.).  The wetland could be accessed bR NavR personnel or 

trespassers wal]ing and/or wading through the area.  Some sediment at this wetland is e\posed for 

most of the Rear, so sediment e\posure would be assessed using soil e\posure models.  

Dermal contact could be a significant e\posure pathwaR and was included in this bb'A.  Based on 

the species present, depth of surface water, and available habitat, fishing would not li]elR occur, 

and wading would be the most li]elR e\posure scenario.  In addition, site access is limited bR 

general access restrictions imposed bR the NavR. 
 
COPCs were identified as described in Section 9.  The following scenarios and e\posure pathwaRs 

were evaluated for this wetland; 
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Scenario Medium Ingestion Dermal 

Sediment ! ! Maintenance 
Surface water ! ! 

Sediment ! ! 
Trespasser 

Surface water ! ! 

 

10.2.5.3 Risk Characterization 

The child trespasser and adult maintenance wor]er scenarios were assessed for this wetland.   

 

Trespasser 

Phase II Data 
As shown in Tables 10-2-26 through 10-2-31, sediment ingestion ris] estimates e\ceed FDEPcs ris] 

threshold of 1E-6, and the onlR ris] driver was arsenic.  Surface water dermal contact ris] estimate 

for methRlene chloride e\ceed FDEPcs ris] threshold of 1E-6.  baTard indices were below 1.0. 

 

Phase III Data 
As shown in Tables 10-2-32 through 10-2-37, based on Phase III sediment data, sediment 

ingestion ris] estimates for trespassers were below the FDEP ris] threshold of 1E-6. 

Sediment dermal contact ris] estimates for trespassers e\ceeded the FDEP threshold for lead.  The 

tables also show that surface water ingestion and dermal contact ris] estimates for trespassers 

were below the FDEP ris] threshold.  baTard indices for trespassers based on Phase III data were 

below 1.0. 

 

Maintenance Worker 

Phase II Data 
As shown in Tables 10-2-26 through 10-2-31, sediment ingestion ris] estimates e\ceed FDEPcs ris] 

threshold of 1E-6, and the onlR ris] driver was arsenic.  Surface water dermal contact ris] estimate 

for methRlene chloride e\ceed FDEPcs ris] threshold of 1E-6.  baTard indices were below 1.0. 

 

Phase III Data 
As shown in Tables 10-2-31 through 10-2-37, based on Phase III data, sediment ingestion and 

dermal contact ris] estimates for maintenance wor]ers e\ceed the FDEP ris] threshold of 1E-6 for 

barium.  The tables also show that surface water dermal contact ris] estimate for 

methRlene chloride e\ceed FDEPcs ris] threshold of 1E-6.   
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The tables also show that surface water ingestion and dermal contact ris] estimates for 

maintenance wor]ers were below the FDEP ris] threshold.  baTard indices for maintenance wor]ers 

based on Phase III data were below 1.0. 

 

Summary of Wetland 3 Phase II Risk Estimates 
Scenario Medium Hazard Index Risk 

Sediment 0.3 8E-6 Maintenance 
Surface water 0.6 4E-4 

Sediment 0.6 5E-6 
Trespasser 

Surface water 0.4 1E-4 

 

Based on Phase II data, arsenic, PCB aroclor-1260, and methRlene chloride were identified as 

COCs.   

 

Summary of Wetland 3 Phase III Risk Estimates 
Scenario Medium Hazard Index Risk 

Sediment 1.95E-01 2.82E-06 Maintenance 
Surface water 3.95E-03 NA 

Sediment 2.96E-01 1.73E-06 
Trespasser 

Surface water 2.96E-03 NA 

 

Based on Phase III data, arsenic was identified as a COC.   

 

Wetland 3 HHRA COC Summary 

The following parameters were determined in the bb'A to be COCs for Wetland 3; 
 
g Arsenic 

g MethRlene chloride 

 

10.2.6 Wetland 3 — Fate and Transport Analysis 

As described, this wetland borders the eastern side of Site 1.  Seven samples were collected from 

this wetland beginning near the center of the bodR and ending at its outlet.  This wetland drains 

from north to south, redirecting from southwest to northeast at its outlete it drains directlR to 

Wetland 4D via a culvert (see Figure 10-1). 

 

Sediment COPCs retained after refinement are summariTed in Tables 10-2-11 (Phase II) and 

10-2-20 (Phase III).  Surface water COPCs retained after refinements are summariTed in 
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Tables 10-2-16 (Phase II) and 10-2-25 (Phase III).  Provided below are the associated soil borings 

and monitoring wells used for comparing data for the fate and transport analRsis. 

 

Associated Monitoring Wells:  001LM032, 001LS058, 001LS037, 001LM038, 001LI036, 

001LS064, 001LI065, 001LM034, 001LM069 

 

Associated Borings:  001SI036, 001S0064 

 

Surface Water/Sediment Transport into the Wetlands:  
Surface Water ? There are no storm water data from the area pro\imal to this wetlande 

therefore, no statement can be made regarding validation of the pathwaR via storm water runoff 

into the wetland.  

 

Sediment ? Based on surface soil data from associated borings, the following parameters are 

valid and significant for the storm water runoff pathwaR into Wetland 3; 

 
Phase II Phase III 

Aluminum Iron 
Iron Barium 

Manganese Manganese 
danadium Endosulfan sulfate 

Barium Total Chlordanes 
Chromium Total Endrins 

rinc Carbon disulfide 
Endosulfan sulfate  

4,4k-DDD  
4,4k-DDT  
Total DDT  

Total Endrin  

 
Groundwater to Wetland Media Pathways: 
Surface Water ? Based on the data from associated monitoring wells, the groundwater to 

wetland surface water pathwaR is validated and significant for the following parameters (note:  the 

1993 metals data are not used for validation purposes due to potential bias introduced bR the 

sampling methodologR);  
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Phase II Phase III 

Aluminum Barium 
Barium Iron 

Cadmium Manganese 
Iron  
Lead  

Manganese  

 

Sediment ? Based on the data from the associated monitoring wells, the groundwater to 

wetland sediment pathwaR is validated and significant for the following parameters (note:  the 

1993 metals data are not used for validation purposes due to potential bias introduced bR the 

sampling methodologR);  

 
Phase II Phase III 

Aluminum Cadmium 
Cadmium Barium 
Barium Iron 

Iron Manganese 
Manganese  
Alpha-BbC  

rinc  
4,4k-DDT  

Total BbCs  
Total DDT  

1,2-DichlorobenTene  
1,4-DichlorobenTene  

Phenol  
BenTene  

ChlorobenTene  
Toluene  

 

Surface Water/Sediment Transport within the Wetlands:  
Evaluation of these pathwaRs utiliTed comparison between upgradient locations 041M030401 

(the most upgradient point in the central part of the wetland) and downgradient 041M030101 (the 

most downgradient sample location before discharge to Wetland 4B). 
 

Surface Water ? Evaluation of Phase II results for upgradient 041M030401 with 

downgradient 041M030101 indicates a decrease in detected parameters (11 metals/si\ organics 

upgradient versus nine metals/three organics downgradient).  
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For the metals, five decreased downgradient and four increasede for the organics, two decreased 

and one increased.  The general reduction in detected parameters is due to dispersion and/or 

partitioning to wetland sediment.  

 

Sediment ? Evaluation of 041M030401 with 041M030101 indicates an increase in detected 

parameters (13 metals/12 organics upgradient versus 15 metals/19 organics downgradient).  

For the metals, three were present downgradient that were not detected upgradient, and 

12 increased.  For the organics, 13 were present downgradient that were not detected upgradient, 

five increased, and one decreased.  In general, there were onlR moderate increases in 

concentrations of metals and organics, but the increase in detections of both is li]elR due to a 

combination of a moderate increase in TOC (providing more adsorption substrate), surface water 

runoff from Site 1, and/or groundwater discharge partitioning to sediment.  

 

Temporal Evaluation 
Wetland 3 Sediment 

Two locations (041M030201 and 041M030701) were sampled as part of Phase II and Phase III 

activities.  

 

An evaluation of both sets of data indicates the following; 

 

Location 041M0302 ? 18 metals/12 organics were detected during Phase II, 

versus 15 metals/si\ organics during Phase III.  For metals, seven decreased in concentration and 

eight increased.  For organics, 10 detected in Phase II were not detected in Phase III, and 

four were detected in Phase III that were not present in Phase IIe of two organic parameters that 

were detected in both phases, one organic parameter increased in concentration and the other 

parameter decreased.  FinallR, TOC concentrations were decreased in Phase III.  Liven the inherent 

heterogeneitR in sediment matri\, it can be concluded that the fraction of organic contamination in 

sediment decreased between Phase II and Phase III. 

 

Location 041M0307 ? 16 metals/10 organics were detected during Phase II, 

versus 21 metals/eight organics during Phase III.  For metals, five detected in Phase III were not 

detected in Phase IIe all others e\hibited a decrease in concentration in Phase III.  For organics, 

four detected in Phase II were not detected in Phase III, and two were detected in Phase III that 

were not present in Phase IIe of si\ that were detected in both phases, four increased in 

concentration (primarilR pesticides), and two decreased (dOCs).  FinallR, TOC concentrations were 

decreased in Phase III.  It can be concluded that the fraction of inorganic contamination in 
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sediment decreased significantlR between Phase II and Phase III, and the lower TOC and 

abundant iron in Phase III would suggest that those organics demonstrating an increase are being 

sorbed to iron o\R-hRdro\ides.  

 

Wetland 3 — Surface Water  

One (01) was sampled as part of Phase II and Phase III activities.  An evaluation of both sets of 

data indicates the following; 

 

Location 041W0301 ? nine metals/three organics were detected during Phase II, versus 

nine metals/two organics during Phase III.  For metals, si\ increased in concentration, 

two decreased, and one remained essentiallR the same.  For organics, two detected in Phase II 

were not detected in Phase III, and one was detected in Phase III that was not present in Phase IIe 

of one that was detected in both phases, it decreased in concentration.  Although metals tended to 

generallR increase, the magnitude of these increases were not greate it can be concluded that there 

is not a significant change in surface water with respect to them.  Organic contamination was 

observed to have diminished considerablR. 



Parameter 001M000301 001M000302 001M000303 041M030101 041M030201 041M030301 041M030401 041M030501 041M030601 041M030701

TOC (%) No Data No Data No Data 0.815 24.1 5.18 0.478 1.08 0.672 7.39

Percent Solids (%) No Data No Data No Data 76.8 9.6 32.6 78.4 94.8 63.4 17.3

Fine Gravel No Data No Data No Data 6 0 0 0 0 0 0
Coarse Sand No Data No Data No Data 3 0 0 0 0 0 21
Medium Sand No Data No Data No Data 12 6 29 30 46 32 38

Fine Sand No Data No Data No Data 71 11 59 65 23 63 19
Silt and Clay No Data No Data No Data 8 83 12 5 31 5 22

Description N/A N/A N/A
Brown Silty Medium to 

Fine Sand Black Sandy Organic Silt
Dark Brown Silty 

Sand with Organics
Brown Medium to Fine 

Sand with Silt
Dark Brown Silty Sand 

with Organics
Brown Medium to Fine 
Sand with Silt, Organics

Black Silty Sand With 
Organics

Notes:

Includes data collected in June 1994 (Site 1 Investigation) and December 1995 Data (Site 41 Investigation)

1  =  Derived from sieve analyses.

Table 10-2-1
Wetland 3 Phase II 

(percent of composition1)

Sediment Physical Parameters

Grain Size Analysis



Table 10-2-2
Wetland 3 Phase III
Sediment Physical Parameters

Parameter 041M030201 041M030701

TOC (%) 10.0000 1.2000
Grain Size Analysis
(percent of composition1)

Fine Gravel 4.2000 1.9000
Coarse Sand 4.7000 0.9000

Medium Sand 27.4000 16.9000
Fine Sand 30.8000 66.3000

Silt and Clay 32.9000 14.0000

Notes:
1  =  Derived from sieve analyses.



Table 10-2-3
Wetland 3 Phase II
Surface Water Physical Parameters

Parameter 041W030101 041W030201 041W030301 041W030401

Hardness as CaCO3 75.6 90.9 63.6 75.9
pH 6.41 5.78 5.99 5.96
Specific Conductivity (mS/cm) 0.257 0.44 0.404 0.261
Turbidity (NTU) 12 470 690 3
Salinity (%) 0 0.01 0.01 0.01

Notes:
mg/L    = Milligrams per liter
MS/cm  = Millisiemens per centimeter

NTU     = Nephelometric turbidity units
%        = Percent



Table 10-2-4
Wetland 3 Phase II
Sediment Analytical Results

 Parameter

Reference 
Concentration (if 

applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals (mg/kg)
Aluminum 13,610.0 1 10 10 426.0 25,600.0 4,520.0 041M030701
Antimony 4.430 0 3 10 0.230 2.40 1.630 041M030201
Arsenic 6.620 3 9 10 0.560 35.50 8.70 041M030301
Barium 14.0 4 10 10 1.60 438.0 53.20 041M030701
Cadmium 1.80 5 7 10 0.520 72.70 8.90 041M030701
Calcium 10,756.670 2 10 10 350.0 31,800.0 7,330.0 041M030101
Chromium 39.370 1 10 10 1.50 196.0 26.10 041M030701
Cobalt 2.80 0 1 10 2.50 2.50 0.722 041M030201
Copper 19.50 1 5 10 2.20 68.80 10.50 041M030701
Cyanide (CN) 5.220 0 2 10 1.50 5.10 1.20 041M030701
Iron 11,911.670 7 10 10 1,940.0 386,000.0 60,000.0 041M030701
Lead 82.470 1 10 10 2.40 101.0 20.60 041M030201
Magnesium 7,513.330 0 9 10 23.20 1,420.0 248.0 041M030701
Manganese 37.970 4 10 10 2.30 1,270.0 152.0 041M030701
Nickel 9.280 1 1 10 0.780 0.780 3.220 041M030401
Potassium 1,628.670 0 7 10 10.90 468.0 176.0 041M030701
Selenium 3.450 0 3 10 0.440 2.0 0.658 041M030201
Sodium 18,993.330 0 6 10 4.50 291.0 75.90 041M030701
Vanadium 28.670 1 10 10 1.20 160.0 21.20 041M030701
Zinc 36.730 1 10 10 1.20 297.0 37.40 041M030701
PAHs ( g/kg)
Acenaphthene N/A 0 1 10 98.0 98.0 98.20 041M030301
Benzo(a)anthracene N/A 0 1 10 23.0 23.0 114.0 041M030101
Benzo(a)pyrene N/A 0 2 10 48.0 180.0 126.0 041M030701
Chrysene N/A 0 1 10 32.0 32.0 115.0 041M030101
Fluoranthene N/A 0 1 10 46.0 46.0 117.0 041M030101
Fluorene N/A 0 1 10 95.0 95.0 97.90 041M030301
Naphthalene N/A 0 1 10 160.0 160.0 126.0 041M030301
Phenanthrene N/A 0 1 10 24.0 24.0 114.0 041M030101
Pyrene N/A 0 1 10 43.0 43.0 116.0 041M030101
Total PAHs N/A 0 3 10 335.0 1,113.0 1,480.0 041M030701
Pesticides and PCBs ( g/kg)
Aroclor-1260 N/A 0 1 10 350.0 350.0 52.40 041M030201
Total PCBs N/A 0 1 10 402.50 402.50 180.0 041M030201
Aldrin N/A 0 3 10 0.230 1.0 1.0 041M030201
Dieldrin N/A 0 1 10 6.0 6.0 2.340 041M030201
Endosulfan sulfate N/A 0 2 10 1.50 1.70 2.020 041M030701
alpha-Chlordane N/A 0 8 10 0.170 2.20 0.609 001M000303

Frequency of Detections Range of Detections



Table 10-2-4
Wetland 3 Phase II
Sediment Analytical Results

 Parameter

Reference 
Concentration (if 

applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Frequency of Detections Range of Detections

Pesticides and PCBs ( g/kg) - cont.
Total Chlordane N/A 0 8 10 0.280 7.70 1.650 001M000303
Endrin N/A 0 4 10 0.530 1.80 1.940 041M030301
Endrin ketone N/A 0 1 10 1.40 1.40 1.90 041M030501
Total Endrin N/A 0 4 10 1.380 5.230 5.660 001M000301
alpha-BHC N/A 0 3 10 0.190 1.20 1.030 041M030501
beta-BHC N/A 0 1 10 0.70 0.70 0.918 041M030301
delta-BHC N/A 0 2 10 0.180 0.250 0.882 041M030101
Total BHC N/A 0 5 10 0.198 1.280 3.680 041M030501
4,4'-DDD 50.0 1 10 10 1.30 400.0 49.10 001M000303
4,4'-DDE 40.0 1 7 10 0.840 120.0 15.30 001M000303
4,4'-DDT 20.0 1 9 10 0.320 220.0 24.40 001M000303
Total DDT 110.0 1 10 10 2.620 740.0 88.80 001M000303
SVOCs ( g/kg)
1,2-Dichlorobenzene N/A 0 1 10 410.0 410.0 411.0 041M030201
1,4-Dichlorobenzene N/A 0 4 10 58.0 1,400.0 581.0 041M030301
Benzo(b)fluoranthene N/A 0 1 10 85.0 85.0 121.0 041M030101
Benzo(g,h,i)perylene N/A 0 1 10 46.0 46.0 117.0 041M030101
Benzo(k)fluoranthene N/A 0 1 10 27.0 27.0 115.0 041M030101
bis(2-Ethylhexyl)phthalate (BEHP N/A 0 4 10 76.0 270.0 342.0 041M030701
Butylbenzylphthalate N/A 0 1 10 23.0 23.0 466.0 041M030101
Diethylphthalate N/A 0 1 10 47.0 47.0 481.0 041M030301
Di-n-butylphthalate N/A 0 2 10 36.0 77.0 467.0 041M030301
Di-n-octylphthalate N/A 0 2 10 45.0 45.0 461.0 041M030601
Indeno(1,2,3-cd)pyrene N/A 0 1 10 31.0 31.0 115.0 041M030101
Phenol N/A 0 1 10 55.0 55.0 502.0 001M000301
VOCs ( g/kg)
2-Butanone (MEK) N/A 0 1 10 180.0 180.0 39.50 041M030701
Acetone N/A 0 1 10 1,100.0 1,100.0 223.0 041M030701
Benzene N/A 0 2 10 18.0 34.0 22.40 041M030201
Chlorobenzene N/A 0 6 10 2.0 620.0 121.0 041M030301
Toluene N/A 0 1 10 2.0 2.0 21.80 041M030701

Notes:
g/kg = micrograms per kilogram

mg/kg = milligrams per kilogram
N/A = Not Applicable



)

Table 10-2-5
Wetland 3 Phase III
Sediment Analytical Results

Frequency of Detections Range of Detections

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection Location

Metals (mg/kg)
Aluminum 13,610.0 0 2 2 1,630.0 2,950.0 2,290.0 041M030201
Arsenic 6.620 1 2 2 4.20 14.60 9.40 041M030201
Barium 14.0 2 2 2 18.70 87.0 52.90 041M030201
Cadmium 1.80 1 1 2 9.30 9.30 5.150 041M030701
Calcium 10,756.670 0 2 2 953.0 5,980.0 3,470.0 041M030201
Chromium 39.370 0 2 2 12.10 19.0 15.60 041M030701
Cobalt 2.80 0 1 2 0.570 0.570 0.448 041M030701
Copper 19.50 0 1 2 4.0 4.0 2.50 041M030701
Cyanide (CN) 5.220 0 1 2 2.60 2.60 2.050 041M030701
Iron 11,911.670 2 2 2 67,100.0 246,000.0 157,000.0 041M030201
Lead 82.470 0 2 2 20.60 35.60 28.10 041M030701
Magnesium 7,513.330 0 2 2 70.50 150.0 110.0 041M030201
Manganese 37.970 2 2 2 42.60 236.0 139.0 041M030201
Mercury 0.550 0 2 2 0.060 0.10 0.080 041M030201
Nickel 9.280 0 1 2 3.10 3.10 1.90 041M030701
Potassium 1,628.670 0 2 2 35.0 56.80 45.90 041M030201
Selenium 3.450 1 2 2 2.0 5.40 3.70 041M030201
Silver 2.10 0 1 2 0.420 0.420 0.285 041M030701
Sodium 18,993.330 0 2 2 16.30 56.80 36.60 041M030201
Vanadium 28.670 0 2 2 6.40 13.50 9.950 041M030201
Zinc 36.730 2 2 2 45.80 234.0 140.0 041M030701
Pesticides and PCBs ( g/kg)
Endosulfan sulfate N/A 0 1 2 7.20 7.20 7.60 041M030701
gamma-Chlordane N/A 0 1 2 0.740 0.740 2.50 041M030701
Total Chlordane N/A 0 1 2 2.540 2.540 5.520 041M030701
Endrin N/A 0 1 2 2.80 2.80 3.150 041M030201
Total Endrin N/A 0 1 2 18.80 18.80 14.70 041M030201
4,4'-DDD 50.0 0 2 2 14.0 49.0 31.50 041M030701
4,4'-DDE 40.0 0 1 2 11.0 11.0 9.50 041M030701
4,4'-DDT 20.0 0 2 2 3.70 9.30 6.50 041M030701
Total DDT 110.0 0 2 2 25.70 69.30 47.50 041M030701
SVOCs ( g/kg)
bis(2-Ethylhexyl)phthalate (BEHP N/A 0 1 2 500.0 500.0 650.0 041M030701
VOCs ( g/kg)
2-Butanone (MEK) N/A 0 2 2 38.0 120.0 79.0 041M030201
Acetone N/A 0 2 2 240.0 770.0 505.0 041M030201
Carbon disulfide N/A 0 1 2 17.0 17.0 11.30 041M030201

Notes:
g/kg   = micrograms per kilogram

mg/kg  = milligrams per kilogram
N/A     = Not Applicable



Table 10-2-6
Wetland 3 Phase II
Surface Water Analytical Results

Frequency of Detections Range of Detections

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection Average Detection

Maximum Detection 
Location

Metals ( g/L)
Aluminum 1,090 1 7 7 98.6 2,150.0 558.0 041W030201
Antimony 4.0 3 2 7 3.0 3.3 3.15 041W030201
Arsenic 2.7 3 4 7 2.7 48.9 18.0 041W030301
Barium 3.68 7 7 7 27.6 56.8 37.6 041W030301
Cadmium 3.0 2 2 7 3.4 3.8 3.6 041W030301
Calcium 7,675.0 7 7 7 22,900.0 32,600.0 27,800.0 041W030201
Chromium 8.0 2 2 7 8.7 9.3 9.0 041W030301
Copper 4.0 2 2 7 4.7 9.6 7.15 041W030301
Iron 2,360.0 7 7 7 7,810.0 176,000.0 42,800.0 041W030301
Lead 3.2 2 3 7 1.9 20.3 9.8 041W030201
Magnesium 20,260.0 0 7 7 1,540.0 2,320.0 2,170.0 001W000302
Manganese 13.2 7 7 7 127.0 265.0 167.0 041W030201
Potassium 6,995.0 0 7 7 1,380.0 1,950.0 1,630.0 001W000301
Sodium 182,200.0 0 7 7 5,770.0 7,420.0 6,520.0 001W000303
Vanadium 4.7 2 4 7 2.2 11.1 6.13 041W030301
Zinc 5.53 1 1 7 10.4 10.4 10.4 041W030201
Pesticides ( g/L)
Endrin ketone N/A 0 1 7 0.25 0.25 0.25 041W030201
Total Endrin N/A 0 1 7 0.25 0.25 0.25 041W030201
Aroclor-1260 N/A 0 1 7 0.5 0.5 0.5 041W030201
Total PCB N/A 0 1 7 0.5 0.5 0.5 041W030201
SVOCs ( g/L)
1,4-Dichlorobenzene N/A 0 6 7 2.0 10.0 3.9 041W030301
Naphthalene N/A 0 1 7 1.0 1.0 1.0 041W030401
Total PAH N/A 0 1 7 7.0 7.0 7.0 041W030401
1,2-Dichlorobenzene N/A 0 1 7 1.0 1.0 1.0 041W030301
VOCs ( g/L)
Benzene N/A 0 5 7 1.0 3.0 1.8 041W030401
Chlorobenzene N/A 0 6 7 3.0 30.0 12.2 041W030301
cis-1,2-Dichloroethene N/A 0 1 4 1.0 1.0 1.0 041W030401
Methylene chloride N/A 0 2 7 120.0 1200.0 660.0 041W030101

Notes:
g/L = micrograms per liter

N/A = Not Applicable



Table 10-2-7
Wetland 3 Phase III
Surface Water Analytical Results

Frequency of Detections Range of Detections

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum Detection 
Location

Metals ( g/L)
Aluminum 1090.25 0 1 1 59.1 59.1 59.1 041W030101
Antimony 4.0 0 1 1 2.6 2.6 2.6 041W030101
Barium 3.68 1 1 1 37.2 37.2 37.2 041W030101
Calcium 7,675.0 1 1 1 34,000.0 34,000.0 34,000.0 041W030101
Iron 2,360.0 1 1 1 19,600.0 19,600.0 19,600.0 041W030101
Magnesium 20,260.0 0 1 1 2,670.0 2,670.0 2,670.0 041W030101
Manganese 13.2 1 1 1 231.0 231.0 231.0 041W030101
Potassium 6,995.0 0 1 1 1,730.0 1,730.0 1,730.0 041W030101
Sodium 182,200.0 0 1 1 7,570.0 7,570.0 7,570.0 041W030101
VOCs ( g/L)
Acetone N/A 0 1 1 28.0 28.0 28.0 041W030101
Chlorobenzene N/A 0 1 1 0.82 0.82 0.82 041W030101

Notes:
g/L = micrograms per liter

N/A = Not Applicable



Table 10-2-8
Wetland 3 Phase II
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL Min Det. Max Det.

Maximum 
Detection Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Aluminum 10 10 426 25,600 041M030701 25,600 N/A Yes No SV
Antimony 3 10 0.065 4.4 0.23 2.4 041M030201 2.4 J 12 2 0.2 No Max Detect < SV
Arsenic 9 10 0.37 0.37 0.56 35.5 041M030301 35.5 7.24 1, 2 4.9 Yes Max Detect > SV
Barium 10 10 1.6 438 041M030701 438 N/A Yes No SV
Beryllium 0 10 0.025 0.8 ND 0.8 U N/A Yes No SV
Cadmium 7 10 0.095 0.495 0.52 72.7 041M030701 72.7 0.676 1 108 Yes Max Detect > SV
Calcium 10 10 350 31,800 041M030101 31,800 N/A Yes No SV
Chromium 10 10 1.5 196 041M030701 196 52.3 1, 2 3.75 Yes Max Detect > SV
Cobalt 1 10 0.08 2.35 2.5 2.5 041M030201 2.5 J N/A Yes No SV
Copper 5 10 0.43 1.55 2.2 68.8 041M030701 68.8 18.7 1, 2 3.68 Yes Max Detect > SV
Cyanide (CN) 2 10 0.3 2.6 1.5 5.1 041M030701 5.1 J N/A Yes No SV
Iron 10 10 1,940 386,000 041M030701 386,000 N/A Yes No SV
Lead 10 10 2.4 101 041M030201 101 J 30.2 1, 2 3.34 Yes Max Detect > SV
Magnesium 9 10 19.9 19.9 23.2 1,420 041M030701 1,420 J N/A Yes No SV
Manganese 10 10 2.3 1,270 041M030701 1,270 J N/A Yes No SV
Mercury 0 10 0.025 0.235 ND 0.235 U 0.13 1, 2 1.81 Yes Max SQL> SV
Nickel 1 10 0.325 9.3 0.78 0.78 041M030401 0.78 J 15.9 1, 2 0.05 No Max Detect < SV
Potassium 7 10 337 371 10.9 468 041M030701 468 J N/A Yes No SV
Selenium 3 10 0.08 0.55 0.44 2 041M030201 2 J N/A Yes No SV
Silver 0 10 0.11 3.1 ND 3.1 UJ 0.733 1 4.23 Yes Max SQL> SV
Sodium 6 10 1.25 49 4.5 291 041M030701 291 J N/A Yes No SV
Thallium 0 10 0.08 0.8 ND 0.8 UJ N/A Yes No SV
Vanadium 10 10 1.2 160 041M030701 160 N/A Yes No SV
Zinc 10 10 1.2 297 041M030701 297 124 1, 2 2.4 Yes Max Detect > SV

2-Methylnaphthalene 0 10 20 240 ND 240 U 20.2 1 11.9 No TOC normalized PAHs < TEC
Acenaphthene 1 10 9.5 240 98 98 041M030301 98 6.71 1 14.6 No TOC normalized PAHs < TEC
Acenaphthylene 0 10 20 240 ND 240 U 5.87 1 40.9 No TOC normalized PAHs < TEC
Anthracene 0 10 20 240 ND 240 U 46.9 1 5.12 No TOC normalized PAHs < TEC
Benzo(a)anthracene 1 10 23 240 23 23 041M030101 23 J 74.8 1 0.31 No Max Detect < SV
Benzo(a)pyrene 2 10 23 240 48 180 041M030701 180 88.8 1 2.03 No TOC normalized PAHs < TEC
Chrysene 1 10 23 240 32 32 041M030101 32 J 108 1 0.30 No Max Detect < SV
Dibenz(a,h)anthracene 0 10 20 240 ND 240 U 6.22 1 38.6 No TOC normalized PAHs < TEC
Fluoranthene 1 10 23 240 46 46 041M030101 46 113 1 0.41 No Max Detect < SV
Fluorene 1 10 9.5 240 95 95 041M030301 95 21.2 1 4.48 No TOC normalized PAHs < TEC
Naphthalene 1 10 20 240 160 160 041M030301 160 34.6 1 4.62 No TOC normalized PAHs < TEC
Phenanthrene 1 10 23 240 24 24 041M030101 24 J 86.7 1 0.28 No Max Detect < SV
Pyrene 1 10 23 240 43 43 041M030101 43 153 1 0.28 No Max Detect < SV
Total PAHs 3 10 276 3,120 335 1,110 041M030701 1,110 1,684 1, 2 0.66 No Max Detect < SV
TOC Normalized PAHs 3 10 7.43 652.72 15.06 41.1 041M030101 41.1 290 3 0.14 No Max Detect < SV

Aroclor-1016 0 10 1.2 110 ND 110 U 21.6 N/A 5.09 Yes Max SQL> SV
Aroclor-1221 0 10 2.3 220 ND 220 U 67 2 3.28 Yes Max SQL> SV
Aroclor-1232 0 10 1.2 110 ND 110 U 21.6 N/A 5.09 Yes Max SQL> SV
Aroclor-1242 0 10 1.2 110 ND 110 U 21.6 N/A 5.09 Yes Max SQL> SV
Aroclor-1248 0 10 1.2 110 ND 110 U 21.6 N/A 5.09 Yes Max SQL> SV
Aroclor-1254 0 10 1.2 110 ND 110 U 21.6 N/A 5.09 Yes Max SQL> SV
Aroclor-1260 1 10 1.2 110 350 350 041M030201 350 DJ 21.6 N/A 16.2 Yes Max Detect > SV
Total PCBs 1 10 9.5 880 403 403 041M030201 403 21.6 1 18.6 Yes Max Detect > SV

Aldrin 3 10 0.0065 5.5 0.23 1 041M030201 1 J N/A Yes No SV
Dieldrin 1 10 0.12 11 6 6 041M030201 6 J 0.716 1 8.38 Yes Max Detect > SV
Endosulfan I 0 10 0.006 5.5 ND 5.5 U N/A Yes No SV
Endosulfan II 0 10 0.12 11 ND 11 U N/A Yes No SV
Endosulfan sulfate 2 10 0.12 11 1.5 1.7 041M030701 1.7 J N/A Yes No SV
Heptachlor 0 10 0.006 5.5 ND 5.5 U N/A Yes No SV
Heptachlor epoxide 0 10 0.006 5.5 ND 5.5 U N/A Yes No SV
Methoxychlor 0 10 0.6 55 ND 55 U N/A Yes No SV
Toxaphene 0 10 10 550 ND 550 U N/A Yes No SV
alpha-Chlordane 8 10 0.011 0.0265 0.17 2.2 001M000303 2.2 J 1.7 1 1.29 Yes Max Detect > SV

Metals (mg/kg)

PAHs ( g/kg)

PCBs ( g/kg)

Pesticides ( g/kg)



Table 10-2-8
Wetland 3 Phase II
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL Min Det. Max Det.

Maximum 
Detection Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

gamma-Chlordane 3 10 0.011 5.5 0.11 1.7 041M030201 1.7 J 1.7 1 1 Yes Max Detect > SV
Total Chlordane 8 10 0.022 0.053 0.28 7.7 001M000303 7.7 1.7 1 4.53 Yes Max Detect > SV
Endrin 4 10 0.12 11 0.53 1.8 041M030301 1.8 J 3.3 2 0.55 No Max Detect < SV
Endrin aldehyde 0 10 0.12 11 ND 11 U 3.3 2 3.33 Yes Max SQL> SV
Endrin ketone 1 10 0.12 11 1.4 1.4 041M030501 1.4 J 3.3 2 0.42 No Max Detect < SV
Total Endrin 4 10 0.36 33 1.38 5.23 001M000301 5.23 3.3 2 1.58 Yes Max Detect > SV
alpha-BHC 3 10 0.006 5.5 0.19 1.2 041M030601 1.2 J N/A Yes No SV
beta-BHC 1 10 0.006 5.5 0.7 0.7 041M030301 0.7 J 0.32 N/A 2.19 Yes Max Detect > SV
delta-BHC 2 10 0.0065 5.5 0.18 0.25 041M030401 0.25 J 0.32 N/A 0.78 No Max Detect < SV
gamma-BHC (Lindane) 0 10 0.006 5.5 ND 5.5 U 0.32 1 17.2 Yes Max SQL> SV
Total BHC 5 10 0.088 22 0.198 1.28 041M030601 1.28 0.32 2 4 Yes Max Detect > SV
4,4'-DDD 10 10 1.3 400 001M000303 400 J 1.22 1 328 Yes Max Detect > SV
4,4'-DDE 7 10 0.44 0.75 0.84 120 001M000303 120 J 2.07 1 58 Yes Max Detect > SV
4,4'-DDT 9 10 0.55 0.55 0.32 220 001M000303 220 1.19 1 185 Yes Max Detect > SV
Total DDT 10 10 2.62 740 001M000303 740 3.3 2 224 Yes Max Detect > SV

1,2,4-Trichlorobenzene 0 10 200 1,500 ND 1,500 U N/A Yes No SV
1,2-Dichlorobenzene 1 10 200 1,050 410 410 041M030201 410 J N/A Yes No SV
1,3-Dichlorobenzene 0 10 200 1,500 ND 1,500 U N/A Yes No SV
1,4-Dichlorobenzene 4 10 200 1,050 58 1400 041M030301 1,400 N/A Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 10 200 1,500 ND 1,500 U N/A Yes No SV
2,4,5-Trichlorophenol 0 10 480 3,600 ND 3,600 U N/A Yes No SV
2,4,6-Trichlorophenol 0 10 200 1,500 ND 1,500 U N/A Yes No SV
2,4-Dichlorophenol 0 10 200 1,500 ND 1,500 U N/A Yes No SV
2,4-Dimethylphenol 0 10 200 1,500 ND 1,500 U N/A Yes No SV
2,4-Dinitrophenol 0 10 480 3,600 ND 3,600 U N/A Yes No SV
2,4-Dinitrotoluene 0 10 200 1,500 ND 1,500 U N/A Yes No SV
2,6-Dinitrotoluene 0 10 200 1,500 ND 1,500 U N/A Yes No SV
2-Chloronaphthalene 0 10 200 1,500 ND 1,500 U N/A Yes No SV
2-Chlorophenol 0 10 200 1,500 ND 1,500 U N/A Yes No SV
2-Methyl-4,6-Dinitrophenol 0 10 480 3,600 ND 3,600 U N/A Yes No SV
2-Methylphenol (o-Cresol) 0 10 200 1,500 ND 1,500 U N/A Yes No SV
2-Nitroaniline 0 10 200 1,500 ND 1,500 U N/A Yes No SV
2-Nitrophenol 0 10 200 1,500 ND 1,500 U N/A Yes No SV
3,3'-Dichlorobenzidine 0 10 200 1,500 ND 1,500 U N/A Yes No SV
3-Nitroaniline 0 10 480 3,600 ND 3,600 U N/A Yes No SV
4-Bromophenyl-phenylether 0 10 200 1,500 ND 1,500 U N/A Yes No SV
4-Chloro-3-methylphenol 0 10 200 1,500 ND 1,500 U N/A Yes No SV
4-Chloroaniline 0 7 215 1,050 ND 1,050 U N/A Yes No SV
4-Chlorophenylphenyl ether 0 10 200 1,500 ND 1,500 U N/A Yes No SV
4-Methylphenol (p-Cresol) 0 10 200 1,500 ND 1,500 U N/A Yes No SV
4-Nitroaniline 0 10 480 3,600 ND 3,600 U N/A Yes No SV
4-Nitrophenol 0 10 480 3,600 ND 3,600 U N/A Yes No SV
Benzo(b)fluoranthene 1 10 23 240 85 85 041M030101 85 N/A No TOC normalized PAHs < TEC
Benzo(g,h,i)perylene 1 10 23 240 46 46 041M030101 46 N/A No TOC normalized PAHs < TEC
Benzo(k)fluoranthene 1 10 23 240 27 27 041M030101 27 J N/A No TOC normalized PAHs < TEC
bis(2-Chloroethoxy)methane 0 10 200 1,500 ND 1,500 U N/A Yes No SV
bis(2-Chloroethyl)ether 0 10 20 240 ND 240 U N/A Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 4 10 190 1,500 76 270 041M030701 270 J 182 1, 2 1.48 Yes Max Detect > SV
Butylbenzylphthalate 1 10 27 1,500 23 23 041M030101 23 J 182 1, 2 0.13 No Max Detect < SV
Carbazole 0 10 200 1,500 ND 1,500 U N/A Yes No SV
Dibenzofuran 0 10 200 1,500 ND 1,500 U N/A Yes No SV
Diethylphthalate 1 10 200 1,500 47 47 041M030301 47 J 182 1, 2 0.26 No Max Detect < SV
Dimethylphthalate 0 10 200 1,500 ND 1,500 U 182 1, 2 8.24 Yes Max SQL > SV
Di-n-butylphthalate 2 10 215 1,500 36 77 041M030301 77 J 182 1, 2 0.42 No Max Detect < SV
Di-n-octylphthalate 2 10 200 1,500 45 45 041M030601 45 J 182 1, 2 0.25 No Max Detect < SV
Hexachlorobenzene 0 10 200 1,500 ND 1,500 U N/A Yes No SV
Hexachlorobutadiene 0 10 200 1,500 ND 1,500 U N/A Yes No SV
Hexachlorocyclopentadiene 0 10 200 1,500 ND 1,500 UJ N/A Yes No SV

Pesticides ( g/kg) - cont.

SVOCs ( g/kg)



Table 10-2-8
Wetland 3 Phase II
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL Min Det. Max Det.

Maximum 
Detection Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Hexachloroethane 0 10 200 1,500 ND 1,500 U N/A Yes No SV
Indeno(1,2,3-cd)pyrene 1 10 23 240 31 31 041M030101 31 J N/A No TOC normalized PAHs < TEC
Isophorone 0 10 200 1,500 ND 1,500 U N/A Yes No SV
Nitrobenzene 0 10 200 1,500 ND 1,500 U N/A Yes No SV
N-Nitroso-di-n-propylamine 0 10 20 240 ND 240 U N/A Yes No SV
N-Nitrosodiphenylamine 0 10 200 1,500 ND 1,500 U N/A Yes No SV
Pentachlorophenol 0 10 480 3,600 ND 3,600 U N/A Yes No SV
Phenol 1 10 200 1,500 55 55 001M000301 55 J N/A Yes No SV

1,1,1-Trichloroethane 0 10 6.5 100 ND 100 U N/A Yes No SV
1,1,2,2-Tetrachloroethane 0 10 6.5 100 ND 100 U N/A Yes No SV
1,1,2-Trichloroethane 0 10 6.5 100 ND 100 U N/A Yes No SV
1,1-Dichloroethane 0 10 6.5 100 ND 100 U N/A Yes No SV
1,1-Dichloroethene 0 10 6.5 100 ND 100 U N/A Yes No SV
1,2-Dichloroethane 0 10 6.5 100 ND 100 U N/A Yes No SV
1,2-Dichloroethene (total) 0 10 6.5 100 ND 100 U N/A Yes No SV
1,2-Dichloropropane 0 10 6.5 100 ND 100 U N/A Yes No SV
2-Butanone (MEK) 1 10 6.5 100 180 180 041M030701 180 N/A Yes No SV
2-Hexanone 0 10 6.5 100 ND 100 U N/A Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 10 6.5 100 ND 100 U N/A Yes No SV
Acetone 1 10 7 800 1,100 1,100 041M030701 1,100 J N/A Yes No SV
Benzene 2 10 6.5 100 18 34 041M030201 34 J N/A Yes No SV
Bromodichloromethane 0 10 6.5 100 ND 100 U N/A Yes No SV
Bromoform 0 10 6.5 100 ND 100 U N/A Yes No SV
Bromomethane 0 10 6.5 100 ND 100 U N/A Yes No SV
Carbon disulfide 0 10 6.5 100 ND 100 U N/A Yes No SV
Carbon tetrachloride 0 10 6.5 100 ND 100 U N/A Yes No SV
Chlorobenzene 6 10 6.5 100 2 620 041M030301 620 N/A Yes No SV
Chloroethane 0 10 6.5 100 ND 100 U N/A Yes No SV
Chloroform 0 10 6.5 100 ND 100 U N/A Yes No SV
Chloromethane 0 10 6.5 100 ND 100 U N/A Yes No SV
cis-1,3-Dichloropropene 0 10 6.5 100 ND 100 U N/A Yes No SV
Dibromochloromethane 0 10 6.5 100 ND 100 U N/A Yes No SV
Ethylbenzene 0 10 6.5 100 ND 100 U N/A Yes No SV
Methylene chloride 0 10 4 100 ND 100 U N/A Yes No SV
Styrene 0 10 6.5 100 ND 100 U N/A Yes No SV
Tetrachloroethene 0 10 6.5 100 ND 100 U N/A Yes No SV
Toluene 1 10 6.5 100 2 2 041M030701 2 J N/A Yes No SV
trans-1,3-Dichloropropene 0 10 6.5 100 ND 100 U N/A Yes No SV
Trichloroethene 0 10 6.5 100 ND 100 U N/A Yes No SV
Vinyl chloride 0 10 2 30 ND 30 U N/A Yes No SV
Xylene (Total) 0 10 6.5 100 ND 100 U N/A Yes No SV

Notes:

VOCs ( g/kg)

Sources for Screening Values: Supporting Information:

SVOCs ( g/kg) - cont.

SV = Screening Value SQL = Sample Quantitation Limit D = Diluted Result
1 = USEPA Region 4 Screening Value.  Detailed explanation for SVs provided in Section 8.0. HQ = Hazard Quotient mg/kg = milligrams per kilograms
2 = FDEP Threshold effects level N/A = No screening value available. g/kg = micrograms per kilograms
 U or ND = Not Detected at or above the SQL mg/kg oc = milligrams per kilograms - organic carbon
 J = Estimated value UJ = Not detected.  SQL is estimated.
 SHQ = Screening Hazard Quotient Parameters in bold were detected and exceeded screening values.



Table 10-2-9
Wetland 3 Phase II 
Sediment COPCs Retained after Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum Aldrin 1,2-Dichlorobenzene 2-Butanone (MEK)
Arsenic Dieldrin 1,4-Dichlorobenzene Acetone
Barium Endosulfan sulfate bis(2-Ethylhexyl)phthalate (BEHP) Benzene
Cadmium alpha-Chlordane Phenol Chlorobenzene
Calcium gamma-Chlordane Toluene
Chromium Total Chlordane
Cobalt Total Endrin
Copper alpha-BHC
Cyanide (CN) beta-BHC
Iron Total BHC
Lead 4,4'-DDD
Magnesium 4,4'-DDE
Manganese 4,4'-DDT
Potassium Total DDT
Selenium Aroclor-1260
Sodium Total PCBs
Vanadium
Zinc

Beryllium Endosulfan I 1,2,4-Trichlorobenzene 1,1,1-Trichloroethane
Thallium Endosulfan II 1,3-Dichlorobenzene 1,1,2,2-Tetrachloroethane
Mercury Endrin aldehyde 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1,2-Trichloroethane
Silver Heptachlor 2,4,5-Trichlorophenol 1,1-Dichloroethane

Heptachlor epoxide 2,4,6-Trichlorophenol 1,1-Dichloroethene
Methoxychlor 2,4-Dichlorophenol 1,2-Dichloroethane
Toxaphene 2,4-Dimethylphenol 1,2-Dichloroethene (total)
gamma-BHC 2,4-Dinitrophenol 1,2-Dichloropropane
alpha-BHC 2,4-Dinitrotoluene 2-Hexanone
Aroclor-1016 2,6-Dinitrotoluene 4-Methyl-2-Pentanone (MIBK)
Aroclor-1221 2-Chloronaphthalene Bromodichloromethane
Aroclor-1232 2-Chlorophenol Bromoform
Aroclor-1242 2-Methyl-4,6-Dinitrophenol Bromomethane
Aroclor-1248 2-Methylphenol (o-Cresol) Carbon disulfide
Aroclor-1254 2-Nitroaniline Carbon tetrachloride

2-Nitrophenol Chloroethane
3,3'-Dichlorobenzidine Chloroform
3-Nitroaniline Chloromethane
4-Bromophenyl-phenylether cis-1,3-Dichloropropene
4-Chloro-3-methylphenol Dibromochloromethane
4-Chloroaniline Ethylbenzene
4-Chlorophenylphenyl ether Methylene chloride
4-Methylphenol (p-Cresol) Styrene
4-Nitroaniline Tetrachloroethene
4-Nitrophenol trans-1,3-Dichloropropene
bis(2-Chloroethoxy)methane Trichloroethene
bis(2-Chloroethyl)ether Vinyl chloride
Carbazole Xylene (Total)
Dibenzofuran
Dimethylphthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol

Not Detected Parameters 

Detected Parameters 



Table 10-2-10
Wetland 3 Phase II
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value Source

Maximu
m Result 

SV HQ

Average 
Result    
SV HQ

Maximum 
Result   RV 

HQ

Average 
Result   
RV HQ

Number 
Detected 

> RV
Reference 

Concentration

Number 
Detected > 
Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

Aluminum 10 10 4,520 426 25,600 25,600 041M030701 NA 0 13610 1 Yes EPC > RC and no RV
Arsenic 9 10 0.37 0.37 0.37 8.7 0.56 35.5 35.5 041M030301 7.24 41.6 PEL 4.9 1.2 0.85 0.21 0 6.62 3 No EPC > RC, but < RV
Barium 10 10 53.2 1.6 438 438 041M030701 NA 0 14 4 Yes EPC > RC and no RV
Beryllium 0 10 0.174 0.025 0.8 0.174 0.8 U ND NA 0 0.84 0 No EPC < RC
Cadmium 7 10 0.347 0.095 0.495 8.9 0.52 72.7 72.7 041M030701 0.676 4.21 PEL 108 13.2 17.3 2.11 2 1.8 5 Yes EPC > RV and RC
Calcium 10 10 7,330 350 31,800 31,800 041M030101 NA 0 10756.67 2 No Essential Nutrient
Chromium 10 10 26.1 1.5 196 196 041M030701 52.3 160 PEL 3.75 0.50 1.23 0.16 1 39.37 1 Yes EPC > RV and RC
Cobalt 1 10 0.525 0.08 2.35 0.722 2.5 2.5 2.5 J 041M030201 NA 0 2.8 0 No EPC < RC
Copper 5 10 1.04 0.43 1.55 10.5 2.2 68.8 68.8 041M030701 18.7 108 PEL 3.68 0.56 0.64 0.10 0 19.5 1 No EPC > RC, but < RV
Cyanide 2 10 0.67 0.3 2.6 1.2 1.5 5.1 5.1 J 041M030701 NA 0 5.22 0 No EPC < RC
Iron 10 10 60,000 1,940 386,000 386,000 041M030701 NA 0 11911.67 7 Yes EPC > RC and no RV
Lead 10 10 20.6 2.4 101 101 J 041M030201 30.2 112 PEL 3.34 0.68 0.90 0.18 0 82.47 1 No EPC > RC, but < RV
Magnesium 9 10 19.9 19.9 19.9 248 23.2 1,420 1,420 J 041M030701 NA 0 7513.33 0 No EPC < RC
Manganese 10 10 152 2.3 1,270 1,270 J 041M030701 NA 0 37.97 4 Yes EPC > RC and no RV
Mercury 0 10 0.0755 0.025 0.235 0.0755 0.235 U ND 0.13 0.696 PEL 1.81 0.581 0.338 0.108 0 0.545 10 No Parameter Not Detected; Max SQL > RV
Potassium 7 10 359 337 371 176 10.9 468 468 J 041M030701 NA 0 1628.67 0 No EPC < RC
Selenium 3 10 0.334 0.08 0.55 0.658 0.44 2 2 J 041M030201 NA 0 3.45 0 No EPC < RC
Silver 0 10 0.673 0.11 3.1 3.1 UJ ND 0.733 1.77 PEL 4.23 0.919 1.75 0.381 0 2.1 0 No Parameter Not Detected; Max SQL > RV
Sodium 6 10 36.5 1.25 49 75.9 4.5 291 291 J 041M030701 NA 0 18993.33 0 No EPC < RC
Thallium 0 10 0.337 0.08 0.8 0.337 0.8 UJ ND NA 0 1.57 0 No EPC < RC
Vanadium 10 10 21.2 1.2 160 160 041M030701 NA 0 28.67 1 Yes EPC > RC and no RV
Zinc 10 10 37.4 1.2 297 297 041M030701 124 271 PEL 2.4 0.30 1.1 0.14 1 36.73 1 Yes EPC > RV and RC

Aroclor-1016 0 10 18.2 1.2 110 18.2 110 U ND 21.6 189 PEL 5.09 0.84 0.58 0.10 0 0 No RV HQ <1 and no RC
Aroclor-1221 0 10 36.3 2.3 220 36.3 220 U ND 67 189 PEL 3.28 0.54 1.16 0.19 0 0 No Parameter Not Detected; Max SQL > RV
Aroclor-1232 0 10 18.2 1.2 110 18.2 110 U ND 21.6 189 PEL 5.09 0.84 0.58 0.10 0 0 No RV HQ <1 and no RC
Aroclor-1242 0 10 18.2 1.2 110 18.2 110 U ND 21.6 189 PEL 5.09 0.84 0.58 0.10 0 0 No RV HQ <1 and no RC
Aroclor-1248 0 10 18.2 1.2 110 18.2 110 U ND 21.6 189 PEL 5.09 0.84 0.58 0.10 0 0 No RV HQ <1 and no RC
Aroclor-1254 0 10 18.2 1.2 110 18.2 110 U ND 21.6 189 PEL 5.09 0.84 0.58 0.10 0 0 No RV HQ <1 and no RC
Aroclor-1260 1 10 19.3 1.2 110 52.4 350 350 350 DJ 041M030201 21.6 189 PEL 16.2 2.43 1.85 0.28 1 0 Yes RV HQ > 1 and no RC
Total PCBs 1 10 155 9.5 880 180 403 403 403 041M030201 21.6 189 PEL 18.6 8.31 2.13 0.95 1 0 Yes RV HQ > 1 and no RC

Aldrin 3 10 1.16 0.0065 5.5 1 0.23 1 1 J 041M030201 NA 0 0 Yes No SV, no RV, and no RC
Dieldrin 1 10 1.93 0.12 11 2.34 6 6 6 J 041M030201 0.716 4.3 PEL 8.38 3.27 1.4 0.544 1 0 Yes RV HQ > 1 and no RC
Endosulfan I 0 10 0.897 0.006 5.5 0.897 5.5 U ND NA 0 0 No Parameter Not Detected
Endosulfan II 0 10 1.82 0.12 11 1.82 11 U ND NA 0 0 No Parameter Not Detected
Endosulfan sulfate 2 10 2.12 0.12 11 2.02 1.5 1.7 1.7 J 041M030701 NA 0 0 Yes No SV, no RV, and no RC
Heptachlor 0 10 0.849 0.006 5.5 0.849 5.5 U ND NA 0 0 No Parameter Not Detected
Heptachlor epoxide 0 10 0.849 0.006 5.5 0.849 5.5 U ND NA 0 0 No Parameter Not Detected
Methoxychlor 0 10 9.14 0.6 55 9.14 55 U ND NA 0 0 No Parameter Not Detected
Toxaphene 0 10 98.8 10 550 98.8 550 U ND NA 0 0 No Parameter Not Detected
alpha-Chlordane 8 10 0.0187 0.011 0.0265 0.609 0.17 2.2 2.2 J 001M000303 1.7 4.79 PEL 1.29 0.36 0.46 0.13 0 0 No RV HQ <1 and no RC
gamma-Chlordane 3 10 1.16 0.011 5.5 1.05 0.11 1.7 1.7 J 041M030201 1.7 4.79 PEL 1 0.62 0.36 0.22 0 0 No RV HQ <1 and no RC
Total Chlordane 8 10 0.0375 0.022 0.053 1.65 0.28 7.7 7.7 001M000303 1.7 4.79 PEL 4.53 0.97 1.61 0.35 1 0 Yes RV HQ > 1 and no RC
Endrin 4 10 2.47 0.12 11 1.94 0.53 1.8 1.8 J 041M030301 3.3 NA 0.55 0.59 0 0 Yes No RV or RC and EPC > SV
Endrin aldehyde 0 10 1.82 0.12 11 1.82 11 U ND 3.3 NA 3.33 0.55 0 0 No Parameter Not Detected
Endrin ketone 1 10 1.96 0.12 11 1.9 1.4 1.4 1.4 J 041M030501 3.3 NA 0.42 0.58 0 0 Yes No RV or RC and EPC > SV
Total Endrin 4 10 7.42 0.36 33 5.66 1.38 5.23 5.23 001M000301 3.3 NA 1.58 1.72 0 0 Yes No RV or RC and EPC > SV
alpha-BHC 3 10 1.21 0.006 5.5 1.03 0.19 1.2 1.2 J 041M030601 0.99 PEL 1.21 1.04 1 0 Yes RV HQ > 1 and no RC
beta-BHC 1 10 0.942 0.006 5.5 0.918 0.7 0.7 0.7 J 041M030301 0.32 0.99 PEL 2.19 2.87 0.71 0.93 0 0 No RV HQ <1 and no RC
delta-BHC 2 10 1.05 0.0065 5.5 0.882 0.18 0.25 0.25 J 041M030401 0.32 0.99 PEL 0.78 2.75 0.25 0.89 0 0 No RV HQ <1 and no RC
gamma-BHC (Lindane) 0 10 0.849 0.006 5.5 0.849 5.5 U ND 0.32 0.99 PEL 17.2 2.65 5.56 0.86 0 0 No Parameter Not Detected; Max SQL > RV
Total BHC 5 10 6.67 0.088 22 3.68 0.198 1.28 1.28 041M030601 0.32 0.99 PEL 4 11.5 1.29 3.71 2 0 Yes RV HQ > 1 and no RC
4,4'-DDD 10 10 49.1 1.3 400 400 J 001M000303 1.22 7.81 PEL 328 40.3 51.2 6.29 4 50 1 Yes EPC > RV and RC
4,4'-DDE 7 10 0.58 0.44 0.75 15.3 0.84 120 120 J 001M000303 2.07 374 PEL 58 7.39 0.32 0.04 0 40 1 No EPC > RC, but < RV
4,4'-DDT 9 10 0.55 0.55 0.55 24.4 0.32 220 220 001M000303 1.19 4.77 PEL 185 20.5 46.1 5.12 3 20 1 Yes EPC > RV and RC
Total DDT 10 10 88.8 2.62 740 740 001M000303 3.3 51.7 PEL 224 26.9 14.3 1.72 1 110 1 Yes EPC > RV and RC

1,2,4-Trichlorobenzene 0 10 520 200 1,500 520 1,500 U ND NA 0 0 No Parameter Not Detected
1,2-Dichlorobenzene 1 10 411 200 1,050 411 410 410 410 J 041M030201 NA 0 0 Yes No SV, no RV, and no RC
1,3-Dichlorobenzene 0 10 520 200 1,500 520 1,500 U ND NA 0 0 No Parameter Not Detected
1,4-Dichlorobenzene 4 10 465 200 1,050 581 58 1,400 1,400 041M030301 NA 0 0 Yes No SV, no RV, and no RC
2,2'-oxybis(1-Chloropropane)/bis(2-chlor 0 10 520 200 1,500 520 1,500 U ND NA 0 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 10 1,250 480 3,600 1,250 3,600 U ND NA 0 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 10 520 200 1,500 520 1,500 U ND NA 0 0 No Parameter Not Detected
2,4-Dichlorophenol 0 10 520 200 1,500 520 1,500 U ND NA 0 0 No Parameter Not Detected
2,4-Dimethylphenol 0 10 520 200 1,500 520 1,500 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrophenol 0 10 1,250 480 3,600 1,250 3,600 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 10 520 200 1,500 520 1,500 U ND NA 0 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 10 520 200 1,500 520 1,500 U ND NA 0 0 No Parameter Not Detected
2-Chloronaphthalene 0 10 520 200 1500 520 1,500 U ND NA 0 0 No Parameter Not Detected
2-Chlorophenol 0 10 520 200 1500 520 1,500 U ND NA 0 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 10 1,250 480 3,600 1,250 3,600 U ND NA 0 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 10 520 200 1,500 520 1,500 U ND NA 0 0 No Parameter Not Detected
2-Nitroaniline 0 10 616 200 1,500 616 1,500 U ND NA 0 0 No Parameter Not Detected
2-Nitrophenol 0 10 520 200 1,500 520 1,500 U ND NA 0 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 10 520 200 1,500 520 1,500 U ND NA 0 0 No Parameter Not Detected
3-Nitroaniline 0 10 1,250 480 3,600 1,250 3,600 U ND NA 0 0 No Parameter Not Detected
4-Bromophenyl-phenylether 0 10 520 200 1,500 520 1,500 U ND NA 0 0 No Parameter Not Detected
4-Chloro-3-methylphenol 0 10 520 200 1,500 520 1,500 U ND NA 0 0 No Parameter Not Detected
4-Chloroaniline 0 7 437 215 1,050 437 1,050 U ND NA 0 0 No Parameter Not Detected

Metals (mg/kg)

PCBs ( g/kg)

Pesticides ( g/kg)

SVOCs ( g/kg)
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4-Chlorophenylphenyl ether 0 10 520 200 1,500 520 1,500 U ND NA 0 0 No Parameter Not Detected
4-Methylphenol (p-Cresol) 0 10 520 200 1,500 520 1,500 U ND NA 0 0 No Parameter Not Detected
4-Nitroaniline 0 10 1,250 480 3,600 1,250 3,600 U ND NA 0 0 No Parameter Not Detected
4-Nitrophenol 0 10 1,250 480 3,600 1,250 3,600 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 10 520 200 1,500 520 1,500 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 10 114 20 240 114 240 U ND NA 0 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 4 10 463 190 1,500 342 76 270 270 J 041M030701 182 2647 PEL 1.48 1.88 0.10 0.13 0 0 No RV HQ <1 and no RC
Carbazole 0 10 520 200 1,500 520 1,500 U ND NA 0 0 No Parameter Not Detected
Dibenzofuran 0 10 520 200 1,500 520 1,500 U ND NA 0 0 No Parameter Not Detected
Dimethylphthalate 0 10 520 200 1,500 520 1,500 U ND 182 2647 PEL 8.24 2.85 0.57 0.20 0 0 No RV HQ <1 and no RC
Hexachlorobenzene 0 10 520 200 1,500 520 1,500 U ND NA 0 0 No Parameter Not Detected
Hexachlorobutadiene 0 10 520 200 1,500 520 1,500 U ND NA 0 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 10 520 200 1,500 520 1,500 UJ ND NA 0 0 No Parameter Not Detected
Hexachloroethane 0 10 520 200 1,500 520 1,500 U ND NA 0 0 No Parameter Not Detected
Isophorone 0 10 520 200 1,500 520 1,500 U ND NA 0 0 No Parameter Not Detected
Nitrobenzene 0 10 520 200 1,500 520 1,500 U ND NA 0 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 10 114 20 240 114 240 U ND NA 0 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 10 520 200 1,500 520 1,500 U ND NA 0 0 No Parameter Not Detected
Pentachlorophenol 0 10 1,250 480 3,600 1,250 3,600 U ND NA 0 0 No Parameter Not Detected
Phenol 1 10 551 200 1,500 502 55 55 55 J 001M000301 NA 0 0 Yes No SV, no RV, and no RC
VOCs ( g/kg)
1,1,1-Trichloroethane 0 10 24.4 6.5 100 24.4 100 U ND NA 0 0 No Parameter Not Detected
1,1,2,2-Tetrachloroethane 0 10 24.4 6.5 100 24.4 100 U ND NA 0 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 10 24.4 6.5 100 24.4 100 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethane 0 10 24.4 6.5 100 24.4 100 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethene 0 10 24.4 6.5 100 24.4 100 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethane 0 10 24.4 6.5 100 24.4 100 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethene (total) 0 10 24.4 6.5 100 24.4 100 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloropropane 0 10 24.4 6.5 100 24.4 100 U ND NA 0 0 No Parameter Not Detected
2-Butanone (MEK) 1 10 23.9 6.5 100 39.5 180 180 180 041M030701 NA 0 0 Yes No SV, no RV, and no RC
2-Hexanone 0 10 24.4 6.5 100 24.4 100 U ND NA 0 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 10 24.4 6.5 100 24.4 100 U ND NA 0 0 No Parameter Not Detected
Acetone 1 10 125 7 800 223 1,100 1,100 1,100 J 041M030701 NA 0 0 Yes No SV, no RV, and no RC
Benzene 2 10 21.6 6.5 100 22.4 18 34 34 J 041M030201 NA 0 0 Yes No SV, no RV, and no RC
Bromodichloromethane 0 10 24.4 6.5 100 24.4 100 U ND NA 0 0 No Parameter Not Detected
Bromoform 0 10 24.4 6.5 100 24.4 100 U ND NA 0 0 No Parameter Not Detected
Bromomethane 0 10 24.4 6.5 100 24.4 100 U ND NA 0 0 No Parameter Not Detected
Carbon disulfide 0 10 24.4 6.5 100 24.4 100 U ND NA 0 0 No Parameter Not Detected
Carbon tetrachloride 0 10 24.4 6.5 100 24.4 100 U ND NA 0 0 No Parameter Not Detected
Chlorobenzene 6 10 30.1 6.5 100 121 2 620 620 041M030301 NA 0 0 Yes No SV, no RV, and no RC
Chloroethane 0 10 24.4 6.5 100 24.4 100 U ND NA 0 0 No Parameter Not Detected
Chloroform 0 10 24.4 6.5 100 24.4 100 U ND NA 0 0 No Parameter Not Detected
Chloromethane 0 10 24.4 6.5 100 24.4 100 U ND NA 0 0 No Parameter Not Detected
cis-1,3-Dichloropropene 0 10 24.4 6.5 100 24.4 100 U ND NA 0 0 No Parameter Not Detected
Dibromochloromethane 0 10 24.4 6.5 100 24.4 100 U ND NA 0 0 No Parameter Not Detected
Ethylbenzene 0 10 24.4 6.5 100 24.4 100 U ND NA 0 0 No Parameter Not Detected
Methylene chloride 0 10 25.7 4 100 25.7 100 U ND NA 0 0 No Parameter Not Detected
Styrene 0 10 24.4 6.5 100 24.4 100 U ND NA 0 0 No Parameter Not Detected
Tetrachloroethene 0 10 24.4 6.5 100 24.4 100 U ND NA 0 0 No Parameter Not Detected
Toluene 1 10 23.9 6.5 100 21.8 2 2 2 J 041M030701 NA 0 0 Yes No SV, no RV, and no RC
trans-1,3-Dichloropropene 0 10 24.4 6.5 100 24.4 100 U ND NA 0 0 No Parameter Not Detected
Trichloroethene 0 10 24.4 6.5 100 24.4 100 U ND NA 0 0 No Parameter Not Detected
Vinyl chloride 0 10 8.75 2 30 8.75 30 U ND NA 0 0 No Parameter Not Detected
Xylene (Total) 0 10 24.4 6.5 100 24.4 100 U ND NA 0 0 No Parameter Not Detected

Notes:
Sources for Refinement Values (RVs): Supporting Information:
PEL = FDEP Probable Effects Level N/R   = No Refinement value available.
MEC = Swartz Midrange Effect Concentration N/A   = Not Applicable.
  Average result calculations include summing detections and one half the detection limits for not detected parameters. 
  As a result, some average detections may exceed the maximum detections
  NAS Pensacola basewide levels used as reference values for 4,4'-DDT, 4,4'-DDD, 4,4'-DDE and total DDT.

HQ   = Hazard Quotient.

Supporting Information:
SQL = Sample Quantitation Limit J = Estimated Value SV   = Screening Value (detailed explanation for SVs provided in Section 8).

SVOCs ( g/kg) - cont.

RV   = Refinement Value (detailed explanation of RVs provided in Section 8).

Parameters in bold were detected and exceeded screening values. 
U or ND = Not Detected at or above the SQL PEL  = Probable Effects Level.

HQ = Hazard Quotient UJ = Not detected.  SQL is estimated.  
N/A = No screening value available D = Diluted Result



Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum Aldrin 1,2-Dichlorobenzene None
Barium Dieldrin 1,4-Dichlorobenzene
Cadmium Endosulfan sulfate Phenol
Chromium Total Chlordane
Iron Endrin
Manganese Endrin ketone
Vanadium Total Endrin
Zinc alpha-BHC

Total BHC
4,4'-DDD
4,4'-DDT
Total DDT
Aroclor-1260
Total PCBs

Table 10-2-11

Sediment COPCs Retained after Refinement
Wetland 3 Phase II   

Detected Parameters



Table 10-2-12
Wetland 3 Phase II
Mean ERM Quotient

A Sample ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient

001M000301 6/28/1994 mg/kg 1.6 J Arsenic 8.2 70 0.02
001M000301 6/28/1994 mg/kg 2.2 Cadmium 1.2 9.6 0.23
001M000301 6/28/1994 mg/kg 16.9 Chromium 81 370 0.05
001M000301 6/28/1994 mg/kg 6.2 Copper 34 270 0.02
001M000301 6/28/1994 mg/kg 36.3 J Lead 46.7 218 0.17
001M000301 6/28/1994 mg/kg 0.07 U Mercury 0.15 0.71 0.10
001M000301 6/28/1994 mg/kg 5.75 U Nickel 20.9 51.6 0.11
001M000301 6/28/1994 mg/kg 0.6 U Silver 1 3.7 0.16
001M000301 6/28/1994 mg/kg 15.8 Zinc 150 410 0.04
001M000301 6/28/1994 g/kg 3.4 J 4,4'-DDE 2.2 27 0.13
001M000301 6/28/1994 g/kg 9.9 4,4'-DDT 1.58 46.1 0.21
001M000301 6/28/1994 g/kg 189 U Total PCBs 22.7 180 1.05
001M000301 6/28/1994 g/kg 235 U 2-Methylnaphthalene 70 670 0.35
001M000301 6/28/1994 g/kg 235 U Acenaphthene 16 500 0.47
001M000301 6/28/1994 g/kg 235 U Acenaphthylene 44 640 0.37
001M000301 6/28/1994 g/kg 235 U Anthracene 85.3 1,100 0.21
001M000301 6/28/1994 g/kg 235 U Benzo(a)anthracene 261 1,600 0.15
001M000301 6/28/1994 g/kg 235 U Benzo(a)pyrene 430 1,600 0.15
001M000301 6/28/1994 g/kg 235 U Chrysene 384 2,800 0.08
001M000301 6/28/1994 g/kg 235 U Dibenz(a,h)anthracene 63.4 260 0.90
001M000301 6/28/1994 g/kg 235 U Fluoranthene 600 5,100 0.05
001M000301 6/28/1994 g/kg 235 U Fluorene 19 540 0.44
001M000301 6/28/1994 g/kg 235 U Naphthalene 160 2,100 0.11
001M000301 6/28/1994 g/kg 235 U Phenanthrene 240 1,500 0.16
001M000301 6/28/1994 g/kg 235 U Pyrene 665 2,600 0.09
001M000301 6/28/1994 ERM Quotient Sum 5.81
001M000301 6/28/1994 Mean ERM Quotient 0.23
001M000301 6/28/1994 Mean ERM Quotient without ND 0.03
001M000301 6/28/1994 Mean ERM Quotient Category 2
001M000302 6/28/1994 mg/kg 1.6 J Arsenic 8.2 70 0.02
001M000302 6/28/1994 mg/kg 0.495 U Cadmium 1.2 9.6 0.05
001M000302 6/28/1994 mg/kg 2.4 Chromium 81 370 0.01
001M000302 6/28/1994 mg/kg 1.55 U Copper 34 270 0.01
001M000302 6/28/1994 mg/kg 5.5 J Lead 46.7 218 0.03
001M000302 6/28/1994 mg/kg 0.075 U Mercury 0.15 0.71 0.11
001M000302 6/28/1994 mg/kg 5.8 U Nickel 20.9 51.6 0.11
001M000302 6/28/1994 mg/kg 0.6 U Silver 1 3.7 0.16
001M000302 6/28/1994 mg/kg 6 Zinc 150 410 0.01
001M000302 6/28/1994 g/kg 2.5 J 4,4'-DDE 2.2 27 0.09
001M000302 6/28/1994 g/kg 1.3 J 4,4'-DDT 1.58 46.1 0.03
001M000302 6/28/1994 g/kg 192.5 U Total PCBs 22.7 180 1.07
001M000302 6/28/1994 g/kg 240 U 2-Methylnaphthalene 70 670 0.36
001M000302 6/28/1994 g/kg 240 U Acenaphthene 16 500 0.48
001M000302 6/28/1994 g/kg 240 U Acenaphthylene 44 640 0.38
001M000302 6/28/1994 g/kg 240 U Anthracene 85.3 1,100 0.22
001M000302 6/28/1994 g/kg 240 U Benzo(a)anthracene 261 1,600 0.15
001M000302 6/28/1994 g/kg 240 U Benzo(a)pyrene 430 1,600 0.15
001M000302 6/28/1994 g/kg 240 U Chrysene 384 2,800 0.09
001M000302 6/28/1994 g/kg 240 U Dibenz(a,h)anthracene 63.4 260 0.92
001M000302 6/28/1994 g/kg 240 U Fluoranthene 600 5,100 0.05
001M000302 6/28/1994 g/kg 240 U Fluorene 19 540 0.44
001M000302 6/28/1994 g/kg 240 U Naphthalene 160 2,100 0.11
001M000302 6/28/1994 g/kg 240 U Phenanthrene 240 1,500 0.16
001M000302 6/28/1994 g/kg 240 U Pyrene 665 2,600 0.09
001M000302 6/28/1994 ERM Quotient Sum 5.30
001M000302 6/28/1994 Mean ERM Quotient 0.21
001M000302 6/28/1994 Mean ERM Quotient without ND 0.01
001M000302 6/28/1994 Mean ERM Quotient Category 2
001M000303 6/28/1994 mg/kg 0.37 UJ Arsenic 8.2 70 0.01
001M000303 6/28/1994 mg/kg 0.45 U Cadmium 1.2 9.6 0.05
001M000303 6/28/1994 mg/kg 1.6 Chromium 81 370 0.00
001M000303 6/28/1994 mg/kg 1.4 U Copper 34 270 0.01
001M000303 6/28/1994 mg/kg 7.2 J Lead 46.7 218 0.03
001M000303 6/28/1994 mg/kg 0.065 U Mercury 0.15 0.71 0.09
001M000303 6/28/1994 mg/kg 5.25 U Nickel 20.9 51.6 0.10
001M000303 6/28/1994 mg/kg 0.55 U Silver 1 3.7 0.15
001M000303 6/28/1994 mg/kg 4 Zinc 150 410 0.01

001M000303 6/28/1994 g/kg 120 J 4,4'-DDE 2.2 27 4.44
001M000303 6/28/1994 g/kg 220 4,4'-DDT 1.58 46.1 4.77
001M000303 6/28/1994 g/kg 880 U Total PCBs 22.7 180 4.89
001M000303 6/28/1994 g/kg 215 U 2-Methylnaphthalene 70 670 0.32
001M000303 6/28/1994 g/kg 215 U Acenaphthene 16 500 0.43
001M000303 6/28/1994 g/kg 215 U Acenaphthylene 44 640 0.34
001M000303 6/28/1994 g/kg 215 U Anthracene 85.3 1,100 0.20
001M000303 6/28/1994 g/kg 215 U Benzo(a)anthracene 261 1,600 0.13
001M000303 6/28/1994 g/kg 215 U Benzo(a)pyrene 430 1,600 0.13
001M000303 6/28/1994 g/kg 215 U Chrysene 384 2,800 0.08
001M000303 6/28/1994 g/kg 215 U Dibenz(a,h)anthracene 63.4 260 0.83
001M000303 6/28/1994 g/kg 215 U Fluoranthene 600 5,100 0.04
001M000303 6/28/1994 g/kg 215 U Fluorene 19 540 0.40
001M000303 6/28/1994 g/kg 215 U Naphthalene 160 2,100 0.10
001M000303 6/28/1994 g/kg 215 U Phenanthrene 240 1,500 0.14
001M000303 6/28/1994 g/kg 215 U Pyrene 665 2,600 0.08
001M000303 6/28/1994 ERM Quotient Sum 17.78
001M000303 6/28/1994 Mean ERM Quotient 0.71
001M000303 6/28/1994 Mean ERM Quotient without ND 0.37
001M000303 6/28/1994 Mean ERM Quotient Category 2
041M030101 12/1/1995 mg/kg 1.8 Arsenic 8.2 70 0.03
041M030101 12/1/1995 mg/kg 0.52 J Cadmium 1.2 9.6 0.05
041M030101 12/1/1995 mg/kg 4.5 Chromium 81 370 0.01
041M030101 12/1/1995 mg/kg 2.2 J Copper 34 270 0.01
041M030101 12/1/1995 mg/kg 12.6 J Lead 46.7 218 0.06
041M030101 12/1/1995 mg/kg 0.03 U Mercury 0.15 0.71 0.04
041M030101 12/1/1995 mg/kg 0.395 U Nickel 20.9 51.6 0.01
041M030101 12/1/1995 mg/kg 0.13 UJ Silver 1 3.7 0.04
041M030101 12/1/1995 mg/kg 6.4 J Zinc 150 410 0.02
041M030101 12/1/1995 g/kg 21 DJ 4,4'-DDE 2.2 27 0.78
041M030101 12/1/1995 g/kg 7.5 DJ 4,4'-DDT 1.58 46.1 0.16
041M030101 12/1/1995 g/kg 15.9 U Total PCBs 22.7 180 0.09
041M030101 12/1/1995 g/kg 20 U 2-Methylnaphthalene 70 670 0.03
041M030101 12/1/1995 g/kg 9.5 U Acenaphthene 16 500 0.02



Table 10-2-12
Wetland 3 Phase II
Mean ERM Quotient

A Sample ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient

041M030101 12/1/1995 g/kg 20 U Acenaphthylene 44 640 0.03
041M030101 12/1/1995 g/kg 20 U Anthracene 85.3 1,100 0.02
041M030101 12/1/1995 g/kg 23 J Benzo(a)anthracene 261 1,600 0.01
041M030101 12/1/1995 g/kg 48 Benzo(a)pyrene 430 1,600 0.03
041M030101 12/1/1995 g/kg 32 J Chrysene 384 2,800 0.01
041M030101 12/1/1995 g/kg 20 U Dibenz(a,h)anthracene 63.4 260 0.08
041M030101 12/1/1995 g/kg 46 Fluoranthene 600 5,100 0.01
041M030101 12/1/1995 g/kg 9.5 U Fluorene 19 540 0.02
041M030101 12/1/1995 g/kg 20 U Naphthalene 160 2,100 0.01
041M030101 12/1/1995 g/kg 24 J Phenanthrene 240 1,500 0.02
041M030101 12/1/1995 g/kg 43 Pyrene 665 2,600 0.02
041M030101 12/1/1995 ERM Quotient Sum 1.59
041M030101 12/1/1995 Mean ERM Quotient 0.06
041M030101 12/1/1995 Mean ERM Quotient without ND 0.05
041M030101 12/1/1995 Mean ERM Quotient Category 2
041M030201 12/1/1995 mg/kg 12.8 Arsenic 8.2 70 0.18
041M030201 12/1/1995 mg/kg 5.8 J Cadmium 1.2 9.6 0.60
041M030201 12/1/1995 mg/kg 20.8 Chromium 81 370 0.06
041M030201 12/1/1995 mg/kg 17.8 Copper 34 270 0.07
041M030201 12/1/1995 mg/kg 101 J Lead 46.7 218 0.46
041M030201 12/1/1995 mg/kg 3.2 U Nickel 20.9 51.6 0.06
041M030201 12/1/1995 mg/kg 1.05 UJ Silver 1 3.7 0.28
041M030201 12/1/1995 mg/kg 32.4 J Zinc 150 410 0.08
041M030201 12/1/1995 g/kg 0.75 U 4,4'-DDE 2.2 27 0.03
041M030201 12/1/1995 g/kg 1.4 J 4,4'-DDT 1.58 46.1 0.03

041M030201 12/1/1995 g/kg 402.5 Total PCBs 22.7 180 2.24
041M030201 12/1/1995 g/kg 150 U 2-Methylnaphthalene 70 670 0.22
041M030201 12/1/1995 g/kg 70 U Acenaphthene 16 500 0.14
041M030201 12/1/1995 g/kg 150 U Acenaphthylene 44 640 0.23
041M030201 12/1/1995 g/kg 150 U Anthracene 85.3 1,100 0.14
041M030201 12/1/1995 g/kg 150 U Benzo(a)anthracene 261 1,600 0.09
041M030201 12/1/1995 g/kg 150 U Benzo(a)pyrene 430 1,600 0.09
041M030201 12/1/1995 g/kg 150 U Chrysene 384 2,800 0.05
041M030201 12/1/1995 g/kg 150 U Dibenz(a,h)anthracene 63.4 260 0.58
041M030201 12/1/1995 g/kg 150 U Fluoranthene 600 5,100 0.03
041M030201 12/1/1995 g/kg 70 U Fluorene 19 540 0.13
041M030201 12/1/1995 g/kg 150 U Naphthalene 160 2,100 0.07
041M030201 12/1/1995 g/kg 150 U Phenanthrene 240 1,500 0.10
041M030201 12/1/1995 g/kg 150 U Pyrene 665 2,600 0.06
041M030201 12/1/1995 ERM Quotient Sum 6.36
041M030201 12/1/1995 Mean ERM Quotient 0.25
041M030201 12/1/1995 Mean ERM Quotient without ND 0.15
041M030201 12/1/1995 Mean ERM Quotient Category 2
041M030301 12/4/1995 mg/kg 35.5 Arsenic 8.2 70 0.51
041M030301 12/4/1995 mg/kg 2.9 Cadmium 1.2 9.6 0.30
041M030301 12/4/1995 mg/kg 7.3 Chromium 81 370 0.02
041M030301 12/4/1995 mg/kg 4.6 Copper 34 270 0.02
041M030301 12/4/1995 mg/kg 11.5 Lead 46.7 218 0.05
041M030301 12/4/1995 mg/kg 0.075 U Mercury 0.15 0.71 0.11
041M030301 12/4/1995 mg/kg 0.95 U Nickel 20.9 51.6 0.02
041M030301 12/4/1995 mg/kg 0.315 UJ Silver 1 3.7 0.09
041M030301 12/4/1995 mg/kg 3.4 Zinc 150 410 0.01
041M030301 12/4/1995 g/kg 0.84 J 4,4'-DDE 2.2 27 0.03
041M030301 12/4/1995 g/kg 0.48 J 4,4'-DDT 1.58 46.1 0.01
041M030301 12/4/1995 g/kg 17.85 U Total PCBs 22.7 180 0.10
041M030301 12/4/1995 g/kg 43.5 U 2-Methylnaphthalene 70 670 0.06
041M030301 12/4/1995 g/kg 98 Acenaphthene 16 500 0.20
041M030301 12/4/1995 g/kg 43.5 U Acenaphthylene 44 640 0.07
041M030301 12/4/1995 g/kg 43.5 U Anthracene 85.3 1,100 0.04
041M030301 12/4/1995 g/kg 43.5 U Benzo(a)anthracene 261 1,600 0.03
041M030301 12/4/1995 g/kg 43.5 U Benzo(a)pyrene 430 1,600 0.03
041M030301 12/4/1995 g/kg 43.5 U Chrysene 384 2,800 0.02
041M030301 12/4/1995 g/kg 43.5 U Dibenz(a,h)anthracene 63.4 260 0.17
041M030301 12/4/1995 g/kg 43.5 U Fluoranthene 600 5,100 0.01
041M030301 12/4/1995 g/kg 95 Fluorene 19 540 0.18
041M030301 12/4/1995 g/kg 160 Naphthalene 160 2,100 0.08
041M030301 12/4/1995 g/kg 43.5 U Phenanthrene 240 1,500 0.03
041M030301 12/4/1995 g/kg 43.5 U Pyrene 665 2,600 0.02
041M030301 12/4/1995 ERM Quotient Sum 2.17
041M030301 12/4/1995 Mean ERM Quotient 0.09
041M030301 12/4/1995 Mean ERM Quotient without ND 0.06
041M030301 12/4/1995 Mean ERM Quotient Category 2
041M030401 12/4/1995 mg/kg 0.56 J Arsenic 8.2 70 0.01
041M030401 12/4/1995 mg/kg 0.095 U Cadmium 1.2 9.6 0.01
041M030401 12/4/1995 mg/kg 1.5 Chromium 81 370 0.00
041M030401 12/4/1995 mg/kg 0.43 U Copper 34 270 0.00
041M030401 12/4/1995 mg/kg 2.9 Lead 46.7 218 0.01
041M030401 12/4/1995 mg/kg 0.03 U Mercury 0.15 0.71 0.04
041M030401 12/4/1995 mg/kg 0.78 J Nickel 20.9 51.6 0.02
041M030401 12/4/1995 mg/kg 0.13 UJ Silver 1 3.7 0.04
041M030401 12/4/1995 mg/kg 1.7 Zinc 150 410 0.00
041M030401 12/4/1995 g/kg 0.32 J 4,4'-DDT 1.58 46.1 0.01
041M030401 12/4/1995 g/kg 9.5 U Total PCBs 22.7 180 0.05
041M030401 12/4/1995 g/kg 23 U 2-Methylnaphthalene 70 670 0.03
041M030401 12/4/1995 g/kg 11.5 U Acenaphthene 16 500 0.02
041M030401 12/4/1995 g/kg 23 U Acenaphthylene 44 640 0.04
041M030401 12/4/1995 g/kg 23 U Anthracene 85.3 1,100 0.02
041M030401 12/4/1995 g/kg 23 U Benzo(a)anthracene 261 1,600 0.01
041M030401 12/4/1995 g/kg 23 U Benzo(a)pyrene 430 1,600 0.01
041M030401 12/4/1995 g/kg 23 U Chrysene 384 2,800 0.01
041M030401 12/4/1995 g/kg 23 U Dibenz(a,h)anthracene 63.4 260 0.09
041M030401 12/4/1995 g/kg 23 U Fluoranthene 600 5,100 0.00
041M030401 12/4/1995 g/kg 11.5 U Fluorene 19 540 0.02
041M030401 12/4/1995 g/kg 23 U Naphthalene 160 2,100 0.01
041M030401 12/4/1995 g/kg 23 U Phenanthrene 240 1,500 0.02
041M030401 12/4/1995 g/kg 23 U Pyrene 665 2,600 0.01
041M030401 12/4/1995 ERM Quotient Sum 0.53
041M030401 12/4/1995 Mean ERM Quotient 0.02
041M030401 12/4/1995 Mean ERM Quotient without ND 0.00
041M030401 12/4/1995 Mean ERM Quotient Category 1
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041M030501 12/4/1995 mg/kg 3.5 Arsenic 8.2 70 0.05
041M030501 12/4/1995 mg/kg 2 Cadmium 1.2 9.6 0.21
041M030501 12/4/1995 mg/kg 5.3 Chromium 81 370 0.01
041M030501 12/4/1995 mg/kg 0.95 U Copper 34 270 0.00
041M030501 12/4/1995 mg/kg 2.4 Lead 46.7 218 0.01
041M030501 12/4/1995 mg/kg 0.025 U Mercury 0.15 0.71 0.04
041M030501 12/4/1995 mg/kg 0.325 U Nickel 20.9 51.6 0.01
041M030501 12/4/1995 mg/kg 0.11 UJ Silver 1 3.7 0.03
041M030501 12/4/1995 mg/kg 1.2 Zinc 150 410 0.00
041M030501 12/4/1995 g/kg 0.55 U 4,4'-DDE 2.2 27 0.02
041M030501 12/4/1995 g/kg 0.55 U 4,4'-DDT 1.58 46.1 0.01
041M030501 12/4/1995 g/kg 43 U Total PCBs 22.7 180 0.24
041M030501 12/4/1995 g/kg 105 U 2-Methylnaphthalene 70 670 0.16
041M030501 12/4/1995 g/kg 50 U Acenaphthene 16 500 0.10
041M030501 12/4/1995 g/kg 105 U Acenaphthylene 44 640 0.16
041M030501 12/4/1995 g/kg 105 U Anthracene 85.3 1,100 0.10
041M030501 12/4/1995 g/kg 105 U Benzo(a)anthracene 261 1,600 0.07
041M030501 12/4/1995 g/kg 105 U Benzo(a)pyrene 430 1,600 0.07
041M030501 12/4/1995 g/kg 105 U Chrysene 384 2,800 0.04
041M030501 12/4/1995 g/kg 105 U Dibenz(a,h)anthracene 63.4 260 0.40
041M030501 12/4/1995 g/kg 105 U Fluoranthene 600 5,100 0.02
041M030501 12/4/1995 g/kg 50 U Fluorene 19 540 0.09
041M030501 12/4/1995 g/kg 105 U Naphthalene 160 2,100 0.05
041M030501 12/4/1995 g/kg 105 U Phenanthrene 240 1,500 0.07
041M030501 12/4/1995 g/kg 105 U Pyrene 665 2,600 0.04
041M030501 12/4/1995 ERM Quotient Sum 1.99
041M030501 12/4/1995 Mean ERM Quotient 0.08
041M030501 12/4/1995 Mean ERM Quotient without ND 0.01
041M030501 12/4/1995 Mean ERM Quotient Category 2
041M030601 12/4/1995 mg/kg 2.2 Arsenic 8.2 70 0.03
041M030601 12/4/1995 mg/kg 1.8 Cadmium 1.2 9.6 0.19
041M030601 12/4/1995 mg/kg 4.9 Chromium 81 370 0.01
041M030601 12/4/1995 mg/kg 0.85 U Copper 34 270 0.00
041M030601 12/4/1995 mg/kg 8 Lead 46.7 218 0.04
041M030601 12/4/1995 mg/kg 0.03 U Mercury 0.15 0.71 0.04
041M030601 12/4/1995 mg/kg 0.455 U Nickel 20.9 51.6 0.01
041M030601 12/4/1995 mg/kg 0.15 UJ Silver 1 3.7 0.04
041M030601 12/4/1995 mg/kg 6.3 Zinc 150 410 0.02
041M030601 12/4/1995 g/kg 2.5 J 4,4'-DDE 2.2 27 0.09
041M030601 12/4/1995 g/kg 1.9 J 4,4'-DDT 1.58 46.1 0.04
041M030601 12/4/1995 g/kg 9.95 U Total PCBs 22.7 180 0.06
041M030601 12/4/1995 g/kg 24 U 2-Methylnaphthalene 70 670 0.04
041M030601 12/4/1995 g/kg 24 U Acenaphthylene 44 640 0.04
041M030601 12/4/1995 g/kg 24 U Anthracene 85.3 1,100 0.02
041M030601 12/4/1995 g/kg 24 U Benzo(a)anthracene 261 1,600 0.02
041M030601 12/4/1995 g/kg 24 U Benzo(a)pyrene 430 1,600 0.02
041M030601 12/4/1995 g/kg 24 U Chrysene 384 2,800 0.01
041M030601 12/4/1995 g/kg 24 U Dibenz(a,h)anthracene 63.4 260 0.09
041M030601 12/4/1995 g/kg 24 U Fluoranthene 600 5,100 0.00
041M030601 12/4/1995 g/kg 11.5 U Fluorene 19 540 0.02
041M030601 12/4/1995 g/kg 24 U Naphthalene 160 2,100 0.01
041M030601 12/4/1995 g/kg 24 U Phenanthrene 240 1,500 0.02
041M030601 12/4/1995 g/kg 24 U Pyrene 665 2,600 0.01
041M030601 12/4/1995 ERM Quotient Sum 0.88
041M030601 12/4/1995 Mean ERM Quotient 0.04
041M030601 12/4/1995 Mean ERM Quotient without ND 0.02
041M030601 12/4/1995 Mean ERM Quotient Category 2
041M030701 12/4/1995 mg/kg 27.1 Arsenic 8.2 70 0.39

041M030701 12/4/1995 mg/kg 72.7 Cadmium 1.2 9.6 7.57
041M030701 12/4/1995 mg/kg 196 Chromium 81 370 0.53
041M030701 12/4/1995 mg/kg 68.8 Copper 34 270 0.25
041M030701 12/4/1995 mg/kg 18.7 Lead 46.7 218 0.09
041M030701 12/4/1995 mg/kg 0.12 U Mercury 0.15 0.71 0.17
041M030701 12/4/1995 mg/kg 9.3 U Nickel 20.9 51.6 0.18
041M030701 12/4/1995 mg/kg 3.1 UJ Silver 1 3.7 0.84
041M030701 12/4/1995 mg/kg 297 Zinc 150 410 0.72
041M030701 12/4/1995 g/kg 0.44 U 4,4'-DDE 2.2 27 0.02
041M030701 12/4/1995 g/kg 0.94 J 4,4'-DDT 1.58 46.1 0.02
041M030701 12/4/1995 g/kg 34.9 U Total PCBs 22.7 180 0.19
041M030701 12/4/1995 g/kg 85 U 2-Methylnaphthalene 70 670 0.13
041M030701 12/4/1995 g/kg 41.5 U Acenaphthene 16 500 0.08
041M030701 12/4/1995 g/kg 85 U Acenaphthylene 44 640 0.13
041M030701 12/4/1995 g/kg 85 U Anthracene 85.3 1,100 0.08
041M030701 12/4/1995 g/kg 85 U Benzo(a)anthracene 261 1,600 0.05
041M030701 12/4/1995 g/kg 180 Benzo(a)pyrene 430 1,600 0.11
041M030701 12/4/1995 g/kg 85 U Chrysene 384 2,800 0.03
041M030701 12/4/1995 g/kg 85 U Dibenz(a,h)anthracene 63.4 260 0.33
041M030701 12/4/1995 g/kg 85 U Fluoranthene 600 5,100 0.02
041M030701 12/4/1995 g/kg 41.5 U Fluorene 19 540 0.08
041M030701 12/4/1995 g/kg 85 U Naphthalene 160 2,100 0.04
041M030701 12/4/1995 g/kg 85 U Phenanthrene 240 1,500 0.06
041M030701 12/4/1995 g/kg 85 U Pyrene 665 2,600 0.03
041M030701 12/4/1995 ERM Quotient Sum 12.14
041M030701 12/4/1995 Mean ERM Quotient 0.49
041M030701 12/4/1995 Mean ERM Quotient without ND 0.39
041M030701 12/4/1995 Mean ERM Quotient Category 2

Notes:

Shaded and bold cells indicate constituent exceeds ERM.

g/kg = micrograms per kilogram
U = not detected at or above the SQL (value in table is 1/2 reported value)
J = estimated value
Shaded cells indicate constituent exceeds ERL.

ERL = Effects Range Low
ERM = Effects Range Median
mg/kg = milligrams per kilogram
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Metals ( g/L)
Aluminum 7 7 558 98.6 2,150 041W030201 2,150 13 FDEP 165 Yes Max Detect > SV
Antimony 2 7 17.2 1 27.95 13.2 3 3.3 041W030201 3.3 J 160 EPA 0.02 No Max Detect < SV
Arsenic 4 7 1.4 1.4 1.4 10.9 2.7 48.9 041W030301 48.9 50 FDEP 0.98 No Max Detect < SV
Barium 7 7 37.6 27.6 56.8 041W030301 56.8 J NA Yes No SV
Beryllium 0 7 0.393 0.25 0.5 0.393 ND 0.5 U 0.13 FDEP 3.85 Yes Max SQL > SV
Cadmium 2 7 1.98 1.5 2.3 2.44 3.4 3.8 041W030301 3.8 J 0.66 EPA 5.76 Yes Max Detect > SV
Calcium 7 7 27,800 22,900 32,600 041W030201 32,600 NA Yes No SV
Chromium 2 7 4.36 4 4.6 5.69 8.7 9.3 041W030301 9.3 J 11 EPA 0.85 No Max Detect < SV
Cobalt 0 7 2.42 1.5 3.65 2.42 ND 3.65 U NA Yes No SV
Copper 2 7 2.15 2 2.25 3.58 4.7 9.6 041W030301 9.6 J 6.54 EPA 1.47 Yes Max Detect > SV
Cyanide (CN) 0 7 3.57 2.5 5 3.57 ND 5 U 5.2 EPA 0.96 No Max SQL< SV
Iron 7 7 42,800 7,810 176,000 041W030301 176,000 NA Yes No SV
Lead 3 7 0.65 0.5 0.8 4.56 1.9 20.3 041W030201 20.3 1.32 EPA 15.4 Yes Max Detect > SV
Magnesium 7 7 2,170 1,540 2,320 001W000302 2320 NA Yes No SV
Manganese 7 7 167 127 265 041W030201 265 NA Yes No SV
Mercury 0 7 0.08 0.065 0.1 0.08 ND 0.1 U 0.012 EPA 8.33 Yes Max SQL > SV
Nickel 0 7 6.94 6 8.2 6.94 ND 8.2 U 87.71 EPA 0.09 No Max SQL< SV
Potassium 7 7 1,630 1,380 1,950 001W000301 1,950 NA Yes No SV
Selenium 0 7 1.69 1.5 1.95 1.69 ND 1.95 UJ 5 EPA 0.39 No Max SQL< SV
Silver 0 7 1.91 1.8 2 1.91 ND 2 U 0.012 EPA 167 Yes Max SQL > SV
Sodium 7 7 6,520 5,770 7,420 001W000303 7,420 NA Yes No SV
Thallium 0 7 3.99 1.5 18 3.99 ND 18 UJ 4 EPA 4.5 Yes Max SQL > SV
Vanadium 4 7 1.8 1 2.2 4.27 2.2 11.1 041W030301 11.1 J NA Yes No SV
Zinc 1 7 3.05 1.5 4.6 4.1 10.4 10.4 041W030201 10.4 J 58.91 EPA 0.18 No Max Detect < SV
Pesticides  ( g/L)
Aldrin 0 6 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Dieldrin 0 6 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan I 0 6 0.025 0.025 0.025 0.025 ND 0.025 U 0.056 EPA 0.45 No Max SQL< SV
Endosulfan II 0 6 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan sulfate 0 6 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Heptachlor 0 6 0.025 0.025 0.025 0.025 ND 0.025 U 0.0038 EPA 6.58 Yes Max SQL > SV
Heptachlor epoxide 0 6 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 Yes Max SQL > SV
Methoxychlor 0 6 0.25 0.25 0.25 0.25 ND 0.25 U NA Yes No SV
Toxaphene 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
alpha-Chlordane 0 6 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-Chlordane 0 6 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Total Chlordane 0 6 0.05 0.05 0.05 0.05 ND 0.05 U 0.0043 EPA 11.6 Yes Max SQL > SV
Endrin 0 6 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin aldehyde 0 6 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin ketone 1 7 0.05 0.05 0.05 0.0786 0.25 0.25 041W030201 0.25 J 0.0023 EPA 109 Yes Max Detect > SV
Total Endrin 1 7 0.15 0.15 0.15 0.164 0.25 0.25 041W030201 0.25 NA Yes No SV
alpha-BHC 0 6 0.025 0.025 0.025 0.025 ND 0.025 UJ NA Yes No SV
beta-BHC 0 6 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
delta-BHC 0 6 0.025 0.025 0.025 0.025 ND 0.025 UJ NA Yes No SV
gamma-BHC (Lindane) 0 6 0.025 0.025 0.025 0.025 ND 0.025 U 0.08 EPA 0.31 No Max SQL< SV
Total BHC 0 6 0.1 0.1 0.1 0.1 ND 0.1 U NA Yes No SV
4,4'-DDD 0 6 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 Yes Max SQL > SV
4,4'-DDE 0 6 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 Yes Max SQL > SV
4,4'-DDT 0 6 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 84.7 Yes Max SQL > SV
Total DDT 0 6 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
PCBs ( g/L)
Aroclor-1016 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1221 0 6 1 1 1 1 ND 1 U NA Yes No SV
Aroclor-1232 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1242 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
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Aroclor-1248 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1254 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1260 1 7 0.5 0.5 0.5 0.5 0.5 0.5 041W030201 0.5 J 0.014 EPA 35.7 Yes Max Detect > SV
Total PCB 1 7 4 4 4 3.5 0.5 0.5 041W030201 0.5 NA Yes No SV
SVOCs  ( g/L)
1,2,4-Trichlorobenzene 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
1,2-Dichlorobenzene 0 3 5 5 5 5 ND 5 U 15.8 EPA 0.32 No Max SQL< SV
1,3-Dichlorobenzene 0 3 5 5 5 5 ND 5 U NA Yes No SV
1,4-Dichlorobenzene 2 3 5 5 5 3 2 2 001W000302 2 J 3 FDEP 0.67 No Max Detect < SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
2,4,5-Trichlorophenol 0 7 11.1 10 12.5 11.1 ND 12.5 U NA Yes No SV
2,4,6-Trichlorophenol 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
2,4-Dichlorophenol 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
2,4-Dimethylphenol 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
2,4-Dinitrophenol 0 7 11.1 10 12.5 11.1 ND 12.5 U NA Yes No SV
2,4-Dinitrotoluene 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
2,6-Dinitrotoluene 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
2-Chloronaphthalene 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
2-Chlorophenol 0 7 3.57 2.5 5 3.57 ND 5 U 43.8 EPA 0.11 No Max SQL< SV
2-Methyl-4,6-Dinitrophenol 0 7 11.1 10 12.5 11.1 ND 12.5 U NA Yes No SV
2-Methylphenol (o-Cresol) 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
2-Nitroaniline 0 7 6.79 2.5 12.5 6.79 ND 12.5 U NA Yes No SV
2-Nitrophenol 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
3,3'-Dichlorobenzidine 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
3-Nitroaniline 0 7 11.1 10 12.5 11.1 ND 12.5 U NA Yes No SV
4-Bromophenyl-phenylether 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
4-Chloro-3-methylphenol 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
4-Chloroaniline 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
4-Chlorophenylphenyl ether 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
4-Methylphenol (p-Cresol) 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
4-Nitroaniline 0 7 11.1 10 12.5 11.1 ND 12.5 U NA Yes No SV
4-Nitrophenol 0 7 11.1 10 12.5 11.1 ND 12.5 U NA Yes No SV
Benzo(b)fluoranthene 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Benzo(g,h,i)perylene 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Benzo(k)fluoranthene 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
bis(2-Chloroethoxy)methane 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
bis(2-Chloroethyl)ether 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 0 7 2.36 1.5 3 2.36 ND 3 U 0.3 EPA 10 Yes Max SQL > SV
Butylbenzylphthalate 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
Carbazole 0 3 5 5 5 5 ND 5 U NA Yes No SV
Dibenzofuran 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
Diethylphthalate 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
Dimethylphthalate 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
Di-n-butylphthalate 0 7 3.57 2.5 5 3.57 ND 5 U 9.4 EPA 0.53 No Max SQL< SV
Di-n-octylphthalate 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
Hexachlorobenzene 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Hexachlorobutadiene 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
Hexachlorocyclopentadiene 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
Hexachloroethane 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
Indeno(1,2,3-cd)pyrene 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Isophorone 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
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Nitrobenzene 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
N-Nitroso-di-n-propylamine 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
N-Nitrosodiphenylamine 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
Pentachlorophenol 0 7 6.79 2.5 12.5 6.79 ND 12.5 U NA Yes No SV
Phenol 0 7 3.57 2.5 5 3.57 ND 5 U NA Yes No SV
PAHs ( g/L)
2-Methylnaphthalene 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Acenaphthene 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Acenaphthylene 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Anthracene 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Benzo(a)anthracene 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Benzo(a)pyrene 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Chrysene 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Dibenz(a,h)anthracene 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Fluoranthene 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Fluorene 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Naphthalene 1 7 2.75 0.5 5 2.5 1 1 041W030401 1 26 FDEP 0.04 No Max Detect < SV
Phenanthrene 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Pyrene 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Total PAH 1 7 35.8 6.5 65 31.6 7 7 041W030401 7 NA Yes No SV
VOCs ( g/L)
1,1,1-Trichloroethane 0 7 2.43 0.5 5 2.43 ND 5 U 270 FDEP 0.02 No Max SQL< SV
1,1,2,2-Tetrachloroethane 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
1,1,2-Trichloroethane 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
1,1-Dichloroethane 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
1,1-Dichloroethene 0 7 2.43 0.5 5 2.43 ND 5 U 3.2 FDEP 1.56 Yes Max SQL > SV
1,2-Dibromo-3-Chloropropane 0 4 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dibromoethane 0 4 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichlorobenzene 1 4 0.5 0.5 0.5 0.625 1 1 041W030301 1 15.8 EPA 0.06 No Max Detect < SV
1,2-Dichloroethane 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
1,2-Dichloroethene (total) 0 3 5 5 5 5 ND 5 U NA Yes No SV
1,2-Dichloropropane 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
1,3-Dichlorobenzene 0 4 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,4-Dichlorobenzene 4 4 5 2 10 041W030301 10 3 FDEP 3.33 Yes Max Detect > SV
2-Butanone (MEK) 0 3 5 5 5 5 ND 5 U NA Yes No SV
2-Hexanone 0 5 4 2.5 5 4 ND 5 U NA Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 5 4 2.5 5 4 ND 5 U NA Yes No SV
Acetone 0 4 5.63 5 7.5 5.63 ND 7.5 U NA Yes No SV
Benzene 5 7 2.75 0.5 5 2.07 1 3 041W030401 3 53 EPA 0.06 No Max Detect < SV
Bromochloromethane 0 4 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromodichloromethane 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Bromoform 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Bromomethane 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Carbon disulfide 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Carbon tetrachloride 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Chlorobenzene 6 7 5 5 5 11.1 3 30 041W030301 30 D 17 FDEP 1.76 Yes Max Detect > SV
Chloroethane 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Chloroform 0 7 2.43 0.5 5 2.43 ND 5 U 289 EPA 0.02 No Max SQL< SV
Chloromethane 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
cis-1,2-Dichloroethene 1 4 0.5 0.5 0.5 0.625 1 1 041W030401 1 NA Yes No SV
cis-1,3-Dichloropropene 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Dibromochloromethane 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Ethylbenzene 0 7 2.43 0.5 5 2.43 ND 5 U 453 EPA 0.01 No Max SQL< SV
Methylene chloride 2 7 3.8 1.5 5 191 120 1,200 041W030101 1,200 D 1,580 FDEP 0.76 No Max Detect < SV
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Styrene 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Tetrachloroethene 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Toluene 0 7 2.43 0.5 5 2.43 ND 5 U 175 EPA 0.03 No Max SQL< SV
trans-1,2-Dichloroethene 0 4 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
trans-1,3-Dichloropropene 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Trichloroethene 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Vinyl chloride 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV
Xylene (Total) 0 7 2.43 0.5 5 2.43 ND 5 U NA Yes No SV

Notes:
Sources for Screening Values (SVs):
EPA = Ambient Water Quality Criteria
FDEP = Surface Water Quality Criteria
 
 
 
 
 

J = Estimated Value N/A   = Not Applicable.
UJ = Not detected.  SQL is estimated.  
D = Diluted Result

HQ   = Hazard Quotient. maximum detections.
U or ND = Not Detected at or above the SQL N/R   = No refinement value available. Parameters in bold were detected and exceeded the screening value.
N/A = No screening value available
HQ = Hazard Quotient
SQL = Sample Quantitation Limit
Supporting Information: Supporting Information:

SV   = Screening value (detailed explanation for SVs provided in Section 8). Average result calculations include summing detections and one-half the detection limits  
RV   = Refinement value (detailed explanation of RVs provided in Section 8). for not detected parameters.  As a result, some average detections may exceed the
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Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum Endrin ketone Total PAH 1,4-Dichlorobenzene
Barium Total Endrin Chlorobenzene
Cadmium Aroclor-1260 cis-1,2-Dichloroethene
Calcium Total PCB
Copper
Iron
Lead
Magnesium
Manganese
Potassium
Sodium
Vanadium

Beryllium 4,4'-DDD 1,2,4-Trichlorobenzene 1,1,2,2-Tetrachloroethane
Cobalt 4,4'-DDE 1,3-Dichlorobenzene 1,1,2-Trichloroethane
Mercury 4,4'-DDT 2,2'-oxybis(1-Chloropropane)/bis(2-chlor 1,1-Dichloroethane
Silver Aldrin 2,4,5-Trichlorophenol 1,1-Dichloroethene
Thallium alpha-BHC 2,4,6-Trichlorophenol 1,2-Dibromo-3-Chloropropane

alpha-Chlordane 2,4-Dichlorophenol 1,2-Dibromoethane
Aroclor-1016 2,4-Dimethylphenol 1,2-Dichloroethane
Aroclor-1221 2,4-Dinitrophenol 1,2-Dichloroethene (total)
Aroclor-1232 2,4-Dinitrotoluene 1,2-Dichloropropane
Aroclor-1242 2,6-Dinitrotoluene 1,3-Dichlorobenzene
Aroclor-1248 2-Chloronaphthalene 2-Butanone (MEK)
Aroclor-1254 2-Methyl-4,6-Dinitrophenol 2-Hexanone
beta-BHC 2-Methylnaphthalene 4-Methyl-2-Pentanone (MIBK)
delta-BHC 2-Methylphenol (o-Cresol) Acetone
Dieldrin 2-Nitroaniline Bromochloromethane
Endosulfan II 2-Nitrophenol Bromodichloromethane
Endosulfan sulfate 3,3'-Dichlorobenzidine Bromoform
Endrin 3-Nitroaniline Bromomethane
Endrin aldehyde 4-Bromophenyl-phenylether Carbon disulfide
gamma-Chlordane 4-Chloro-3-methylphenol Carbon tetrachloride
Heptachlor 4-Chloroaniline Chloroethane
Heptachlor epoxide 4-Chlorophenylphenyl ether Chloromethane
Methoxychlor 4-Methylphenol (p-Cresol) cis-1,3-Dichloropropene
Total BHC 4-Nitroaniline Dibromochloromethane
Total Chlordane 4-Nitrophenol Styrene
Total DDT Acenaphthene Tetrachloroethene
Toxaphene Acenaphthylene trans-1,2-Dichloroethene

Anthracene trans-1,3-Dichloropropene
Benzo(a)anthracene Trichloroethene
Benzo(a)pyrene Vinyl chloride
Benzo(b)fluoranthene Xylene (Total)
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate (BEHP)
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-octylphthalate
Fluoranthene

Detected Parameters

Not Detected Parameters
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Metals Pesticides/PCBs SVOCs/PAHs VOCs

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

Not Detected Parameters - cont.
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Metals ( g/L)
Aluminum 7 7 558 98.6 2,150 041W030201 2,150 13 FDEP 165.38 42.9 1,090 1 Yes Max Result > Ref. Conc.
Barium 7 7 37.6 27.6 56.8 041W030301 56.8 J NA 3.68 7 Yes Max Result > Ref. Conc.
Beryllium 0 7 0.393 0.25 0.5 0.393 ND 0.5 U 0.13 FDEP 4 3.02 1 0 No Parameter Not Detected
Cadmium 2 7 1.98 1.5 2.3 2.44 3.4 3.8 041W030301 3.8 J 0.66 EPA 6 3.7 3 2 Yes Max Result > Ref. Conc.
Calcium 7 7 27,800 22,900 32,600 041W030201 32,600 NA 7,675 7 No Essential Nutrient
Cobalt 0 7 2.42 1.5 3.65 2.42 ND 3.65 U NA 3 0 No Parameter Not Detected
Copper 2 7 2.15 2 2.25 3.58 4.7 9.6 041W030301 9.6 J 6.54 EPA 1.47 1.47 4 2 Yes Max Result > Ref. Conc.
Iron 7 7 42,800 7,810 176,000 041W030301 176,000 NA 2,360 7 Yes Max Result > Ref. Conc.
Lead 3 7 0.65 0.5 0.8 4.56 1.9 20.3 041W030201 20.3 1.32 EPA 15.38 3.45 3.2 2 Yes Max Result > Ref. Conc.
Magnesium 7 7 2,170 1,540 2,320 001W000302 2,320 NA 20,260 0 No Max Result < Ref. Conc.
Manganese 7 7 167 127 265 041W030201 265 NA 13.2 7 Yes Max Result > Ref. Conc.
Mercury 0 7 0.08 0.065 0.1 0.08 ND 0.1 U 0.012 EPA 8.33 6.67 0.13 0 No Parameter Not Detected
Potassium 7 7 1,630 1,380 1,950 001W000301 1,950 NA 6,995 0 No Max Result < Ref. Conc.
Silver 0 7 1.91 1.8 2 1.91 ND 2 U 0.012 EPA 167 160 4 0 No Parameter Not Detected
Thallium 0 7 3.99 1.5 18 3.99 ND 18 UJ 4 EPA 4.5 1.00 4.2 0 No Parameter Not Detected
Sodium 7 7 6,520 5,770 7,420 001W000303 7,420 NA 182,200 0 No Max Result < Ref. Conc.
Vanadium 4 7 1.8 1 2.2 4.27 2.2 11.1 041W030301 11.1 J NA 4.7 2 Yes Max Result > Ref. Conc.
Pesticides ( g/L)
Aldrin 0 6 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
Dieldrin 0 6 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endosulfan II 0 6 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endosulfan sulfate 0 6 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Heptachlor 0 6 0.025 0.025 0.025 0.025 ND 0.025 U 0.0038 EPA 7 6.58 0 No Parameter Not Detected
Heptachlor epoxide 0 6 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 625 0 No Parameter Not Detected
Methoxychlor 0 6 0.25 0.25 0.25 0.25 ND 0.25 U NA 0 No Parameter Not Detected
Toxaphene 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
alpha-Chlordane 0 6 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
gamma-Chlordane 0 6 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
Total Chlordane 0 6 0.05 0.05 0.05 0.05 ND 0.05 U 0.0043 EPA 12 11.6 0 No Parameter Not Detected
Endrin 0 6 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endrin aldehyde 0 6 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endrin ketone 1 7 0.05 0.05 0.05 0.0786 0.25 0.25 041W030201 0.25 J 0.0023 EPA 109 34.2 0 Yes Max Detect > SV
Total Endrin 1 7 0.15 0.15 0.15 0.164 0.25 0.25 041W030201 0.25 NA 0 Yes No SV
alpha-BHC 0 6 0.025 0.025 0.025 0.025 ND 0.025 UJ NA 0 No Parameter Not Detected
beta-BHC 0 6 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
delta-BHC 0 6 0.025 0.025 0.025 0.025 ND 0.025 UJ NA 0 No Parameter Not Detected
gamma-BHC (Lindane) 0 6 0.025 0.025 0.025 0.025 ND 0.025 U 0.08 EPA 0.31 0.31 0 No Parameter Not Detected
Total BHC 0 6 0.1 0.1 0.1 0.1 ND 0.1 U NA 0 No Parameter Not Detected
4,4'-DDD 0 6 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 167 0 No Parameter Not Detected
4,4'-DDE 0 6 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 250 0 No Parameter Not Detected
4,4'-DDT 0 6 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 85 84.7 0 No Parameter Not Detected
Total DDT 0 6 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 No Parameter Not Detected
PCBs ( g/L)
Aroclor-1016 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1221 0 6 1 1 1 1 ND 1 U NA 0 No Parameter Not Detected
Aroclor-1232 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1242 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1248 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1254 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1260 1 7 0.5 0.5 0.5 0.5 0.5 0.5 041W030201 0.5 J 0.014 EPA 36 35.7 0 Yes Max Detect > SV
Total PCB 1 7 4 4 4 3.5 0.5 0.5 041W030201 0.5 NA 0 Yes No SV
SVOCs ( g/L)
1,2,4-Trichlorobenzene 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 3 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-ch 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 7 11.1 10 12.5 11.1 ND 12.5 U NA 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
2,4-Dichlorophenol 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
2,4-Dimethylphenol 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
2,4-Dinitrophenol 0 7 11.1 10 12.5 11.1 ND 12.5 U NA 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
2-Chloronaphthalene 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 7 11.1 10 12.5 11.1 ND 12.5 U NA 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
2-Nitroaniline 0 7 6.79 2.5 12.5 6.79 ND 12.5 U NA 0 No Parameter Not Detected
2-Nitrophenol 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
3-Nitroaniline 0 7 11.1 10 12.5 11.1 ND 12.5 U NA 0 No Parameter Not Detected
4-Bromophenyl-phenylether 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
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SVOCs ( g/L) - cont.
4-Chloro-3-methylphenol 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
4-Chloroaniline 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
4-Methylphenol (p-Cresol) 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
4-Nitroaniline 0 7 11.1 10 12.5 11.1 ND 12.5 U NA 0 No Parameter Not Detected
4-Nitrophenol 0 7 11.1 10 12.5 11.1 ND 12.5 U NA 0 No Parameter Not Detected
Benzo(b)fluoranthene 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Benzo(g,h,i)perylene 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Benzo(k)fluoranthene 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 0 7 2.36 1.5 3 2.36 ND 3 U 0.3 EPA 10 7.86 0 No Parameter Not Detected
Butylbenzylphthalate 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
Carbazole 0 3 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Dibenzofuran 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
Diethylphthalate 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
Dimethylphthalate 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
Di-n-octylphthalate 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
Hexachlorobenzene 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Hexachlorobutadiene 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
Hexachloroethane 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Isophorone 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
Nitrobenzene 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
Pentachlorophenol 0 7 6.79 2.5 12.5 6.79 ND 12.5 U NA 0 No Parameter Not Detected
Phenol 0 7 3.57 2.5 5 3.57 ND 5 U NA 0 No Parameter Not Detected
PAHs ( g/L)
2-Methylnaphthalene 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Acenaphthene 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Acenaphthylene 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Anthracene 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Benzo(a)anthracene 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Benzo(a)pyrene 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Chrysene 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Dibenz(a,h)anthracene 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Fluoranthene 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Fluorene 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Phenanthrene 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Pyrene 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Total PAH 1 7 35.8 6.5 65 31.6 7 7 041W030401 7 NA 0 Yes No SV
VOCs ( g/L)
1,1,2,2-Tetrachloroethane 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
1,1-Dichloroethane 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
1,2-Dibromo-3-Chloropropane 0 4 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,2-Dibromoethane 0 4 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,2-Dichloroethane 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
1,2-Dichloroethene (total) 0 3 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
1,2-Dichloropropane 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 4 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,4-Dichlorobenzene 4 4 5 2 10 041W030301 10 3 FDEP 3.33 1.67 0 Yes Max Detect > SV
2-Butanone (MEK) 0 3 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
2-Hexanone 0 5 4 2.5 5 4 ND 5 U NA 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 5 4 2.5 5 4 ND 5 U NA 0 No Parameter Not Detected
Acetone 0 4 5.63 5 7.5 5.63 ND 7.5 U NA 0 No Parameter Not Detected
Bromochloromethane 0 4 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Bromodichloromethane 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Bromoform 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Bromomethane 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Carbon disulfide 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Carbon tetrachloride 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Chlorobenzene 6 7 5 5 5 11.1 3 30 041W030301 30 D 17 FDEP 2 1.76 0 Yes Max Detect > SV
Chloroethane 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Chloromethane 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
cis-1,2-Dichloroethene 1 4 0.5 0.5 0.5 0.625 1 1 041W030401 1 NA 0 Yes No SV
cis-1,3-Dichloropropene 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Dibromochloromethane 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Styrene 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Tetrachloroethene 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
trans-1,2-Dichloroethene 0 4 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
trans-1,3-Dichloropropene 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Trichloroethene 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected



Table 10-2-15
Wetland 3 Phase II 
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL Max SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Retained for 
Refinement? Rationale

VOCs ( g/L) - cont.
Vinyl chloride 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected
Xylene (Total) 0 7 2.43 0.5 5 2.43 ND 5 U NA 0 No Parameter Not Detected

Notes:
Sources for Screening Values (SVs): Supporting Information: Supporting Information:

N/A   = Not applicable.
FDEP = Surface Water Quality Criteria HQ = Hazard Quotient D = Diluted Result RV   = Refinement value (detailed explanation of RVs provided in Section 8). Average result calculations include summing detections and one half the detection 
EPA = Ambient Water Quality Criteria SQL = Sample Quanitation Limit UJ = Not detected.  SQL is estimated.  SV   = Screening value (detailed explanation for SVs provided in Section 8).

parameters.  As a result, some average detections may exceed the Max detections.
 U or ND = Not Detected at or above the SQL N/R   = No refinement value available. Parameters in bold were detected and exceeded Ref. Conc.s.
 N/A = No screening value available J = Estimated Value PEL  = Probable effects level.
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Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum Aroclor-1260 Total PAHs 1,4-Dichlorobenzene
Iron Endrin ketone Chlorobenzene
Lead Total Endrin cis-1,2-Dichloroethene
Manganese Total PCBs
Barium
Cadmium
Copper
Vanadium

Detected Parameters
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Aluminum 2 2 1,630 2,950 041M030201 2,950 N/A Yes No SV
Antimony 0 2 1.05 2.45 ND 2.45 UJ 12 2 0.20 No Max SQL< SV
Arsenic 2 2 4.2 14.6 041M030201 14.6 7.24 1, 2 2.02 Yes Max Detect > SV
Barium 2 2 18.7 87 041M030201 87 N/A Yes No SV
Beryllium 0 2 0.03 0.075 ND 0.075 U N/A Yes No SV
Cadmium 1 2 1 1 9.3 9.3 041M030701 9.3 0.676 1 13.8 Yes Max Detect > SV
Calcium 2 2 953 5,980 041M030201 5,980 N/A Yes No SV
Chromium 2 2 12.1 19 041M030701 19 52.3 1, 2 0.36 No Max Detect < SV
Cobalt 1 2 0.325 0.325 0.57 0.57 041M030701 0.57 J N/A Yes No SV
Copper 1 2 1 1 4 4 041M030701 4 18.7 1, 2 0.21 No Max Detect < SV
Cyanide (CN) 1 2 1.5 1.5 2.6 2.6 041M030701 2.6 J N/A Yes No SV
Iron 2 2 67,100 246,000 041M030201 246,000 N/A Yes No SV
Lead 2 2 20.6 35.6 041M030701 36 30.2 1, 2 1.18 Yes Max Detect > SV
Magnesium 2 2 70.5 150 041M030201 150 J N/A Yes No SV
Manganese 2 2 42.6 236 041M030201 236 N/A Yes No SV
Mercury 2 2 0.06 0.1 041M030201 0.1 J 0.13 1, 2 0.77 No Max Detect < SV
Nickel 1 2 0.7 0.7 3.1 3.1 041M030701 3.1 15.9 1, 2 0.20 No Max Detect < SV
Potassium 2 2 35 56.8 041M030201 56.8 J N/A Yes No SV
Selenium 2 2 2 5.4 041M030201 5.4 N/A Yes No SV
Silver 1 2 0.15 0.15 0.42 0.42 041M030701 0.42 J 0.733 1 0.57 No Max Detect < SV
Sodium 2 2 16.3 56.8 041M030201 56.8 J N/A Yes No SV
Thallium 0 2 0.41 1 ND 1 U N/A Yes No SV
Vanadium 2 2 6.4 13.5 041M030201 13.5 N/A Yes No SV
Zinc 2 2 45.8 234 041M030701 234 124 1, 2 1.89 Yes Max Detect > SV

2-Methylnaphthalene 0 2 350 800 ND 800 U 20.2 1 39.6 Yes Max SQL > SV
Acenaphthene 0 2 350 800 ND 800 U 6.71 1 119 Yes Max SQL > SV
Acenaphthylene 0 2 350 800 ND 800 U 5.87 1 136 Yes Max SQL > SV
Anthracene 0 2 350 800 ND 800 U 46.9 1 17.1 Yes Max SQL > SV
Benzo(a)anthracene 0 2 350 800 ND 800 U 74.8 1 10.7 Yes Max SQL > SV
Benzo(a)pyrene 0 2 350 800 ND 800 U 88.8 1 9.01 Yes Max SQL > SV
Chrysene 0 2 350 800 ND 800 U 108 1 7.41 Yes Max SQL > SV
Dibenz(a,h)anthracene 0 2 350 800 ND 800 U 6.22 1 129 Yes Max SQL > SV
Fluoranthene 0 2 350 800 ND 800 U 113 1 7.08 Yes Max SQL > SV
Fluorene 0 2 350 800 ND 800 U 21.2 1 37.7 Yes Max SQL > SV
Naphthalene 0 2 350 800 ND 800 U 34.6 1 23.1 Yes Max SQL > SV
Phenanthrene 0 2 350 800 ND 800 U 86.7 1 9.23 Yes Max SQL > SV
Pyrene 0 2 350 800 ND 800 U 153 1 5.23 Yes Max SQL > SV
Total PAHs 0 2 4,550 10,400 ND 10,400 U 1,684 1, 2 6.18 Yes Max SQL > SV
TOC Normalized PAHs 0 2 104 379.17 ND 379.17 U 290 3 1.31 Yes Max SQL> SV

Aroclor-1016 0 2 35 80 ND 80 U 21.6 N/A 3.7 Yes Max SQL > SV
Aroclor-1221 0 2 70 170 ND 170 U 67 2 2.54 Yes Max SQL > SV
Aroclor-1232 0 2 35 80 ND 80 U 21.6 N/A 3.7 Yes Max SQL > SV
Aroclor-1242 0 2 35 80 ND 80 U 21.6 N/A 3.7 Yes Max SQL > SV
Aroclor-1248 0 2 35 80 ND 80 U 21.6 N/A 3.7 Yes Max SQL > SV
Aroclor-1254 0 2 35 80 ND 80 U 21.6 N/A 3.7 Yes Max SQL > SV
Aroclor-1260 0 2 35 80 ND 80 U 21.6 N/A 3.7 Yes Max SQL > SV
Total PCBs 0 2 280 650 ND 650 U 21.6 1 30.1 Yes Max SQL > SV
Pesticides (µg/kg)
Aldrin 0 2 1.8 4.25 ND 4.25 U N/A Yes No SV
Dieldrin 0 2 2.05 8 ND 8 U 0.716 1 11.2 Yes Max SQL > SV
Endosulfan I 0 2 1.8 4.25 ND 4.25 U N/A Yes No SV
Endosulfan II 0 2 3.5 8 ND 8 U N/A Yes No SV
Endosulfan sulfate 1 2 8 8 7.2 7.2 041M030701 7.2 J N/A Yes No SV
Heptachlor 0 2 1.8 4.25 ND 4.25 U N/A Yes No SV
Heptachlor epoxide 0 2 1.8 4.25 ND 4.25 U N/A Yes No SV
Methoxychlor 0 2 3.2 18 ND 18 U N/A Yes No SV
Toxaphene 0 2 180 425 ND 425 U N/A Yes No SV
alpha-Chlordane 0 2 1.8 4.25 ND 4.25 U 1.7 1 2.5 Yes Max SQL > SV

PAHs (µg/kg)

Metals (mg/kg)

PCBs (µg/kg)
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gamma-Chlordane 1 2 4.25 4.25 0.74 0.74 041M030701 0.74 J 1.7 1 0.44 No Max Detect < SV
Total Chlordane 1 2 8.5 8.5 2.54 2.54 041M030701 2.54 1.7 1 1.49 Yes Max Detect > SV
Endrin 1 2 3.5 3.5 2.8 2.8 041M030201 2.8 J 3.3 2 0.85 No Max Detect < SV
Endrin aldehyde 0 2 3.5 8 ND 8 U 3.3 2 2.42 Yes Max SQL > SV
Endrin ketone 0 2 3.5 8 ND 8 U 3.3 2 2.42 Yes Max SQL > SV
Total Endrin 1 2 10.5 10.5 18.8 18.8 041M030201 18.8 3.3 2 5.7 Yes Max Detect > SV
alpha-BHC 0 2 1.8 4.25 ND 4.25 U N/A Yes No SV
beta-BHC 0 2 1.8 4.25 ND 4.25 U 0.32 N/A 13.3 Yes Max SQL > SV
delta-BHC 0 2 1.8 4.25 ND 4.25 U 0.32 N/A 13.3 Yes Max SQL > SV
gamma-BHC (Lindane) 0 2 1.8 2.35 ND 2.35 U 0.32 1 7.34 Yes Max SQL > SV
Total BHC 0 2 7.2 15.1 ND 15.1 U 0.32 2 47.2 Yes Max SQL > SV
4,4'-DDD 2 2 14 49 041M030701 49 1.22 1 40.2 Yes Max Detect > SV
4,4'-DDE 1 2 8 8 11 11 041M030701 11 2.07 1 5.31 Yes Max Detect > SV
4,4'-DDT 2 2 3.7 9.3 041M030701 9.3 1.19 1 7.82 Yes Max Detect > SV
Total DDT 2 2 25.7 69.3 041M030701 69.3 3.3 2 21 Yes Max Detect > SV

1,2,4-Trichlorobenzene 0 2 350 800 ND 800 U N/A Yes No SV
1,2-Dichlorobenzene 0 2 350 800 ND 800 U N/A Yes No SV
1,3-Dichlorobenzene 0 2 350 800 ND 800 U N/A Yes No SV
1,4-Dichlorobenzene 0 2 350 800 ND 800 U N/A Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 2 350 800 ND 800 U N/A Yes No SV
2,4,5-Trichlorophenol 0 2 350 800 ND 800 U N/A Yes No SV
2,4,6-Trichlorophenol 0 2 350 800 ND 800 U N/A Yes No SV
2,4-Dichlorophenol 0 2 350 800 ND 800 U N/A Yes No SV
2,4-Dimethylphenol 0 2 350 800 ND 800 U N/A Yes No SV
2,4-Dinitrophenol 0 2 850 2,000 ND 2,000 U N/A Yes No SV
2,4-Dinitrotoluene 0 2 350 800 ND 800 U N/A Yes No SV
2,6-Dinitrotoluene 0 2 350 800 ND 800 U N/A Yes No SV
2-Chloronaphthalene 0 2 350 800 ND 800 U N/A Yes No SV
2-Chlorophenol 0 2 350 800 ND 800 U N/A Yes No SV
2-Methyl-4,6-Dinitrophenol 0 2 850 2,000 ND 2,000 U N/A Yes No SV
2-Methylphenol (o-Cresol) 0 2 350 800 ND 800 U N/A Yes No SV
2-Nitroaniline 0 2 850 2,000 ND 2,000 U N/A Yes No SV
2-Nitrophenol 0 2 350 800 ND 800 U N/A Yes No SV
3,3'-Dichlorobenzidine 0 2 700 1,650 ND 1,650 U N/A Yes No SV
3-Methylphenol/4-Methylphenol 0 2 350 800 ND 800 U Yes No SV
3-Nitroaniline 0 2 850 2,000 ND 2,000 U N/A Yes No SV
4-Bromophenyl-phenylether 0 2 350 800 ND 800 U N/A Yes No SV
4-Chloro-3-methylphenol 0 2 350 800 ND 800 U N/A Yes No SV
4-Chloroaniline 0 2 350 800 ND 800 U N/A Yes No SV
4-Chlorophenylphenyl ether 0 2 350 800 ND 800 U N/A Yes No SV
4-Nitroaniline 0 2 850 2,000 ND 2,000 U N/A Yes No SV
4-Nitrophenol 0 2 850 2,000 ND 2,000 U N/A Yes No SV
Benzo(b)fluoranthene 0 2 350 800 ND 800 U N/A Yes No SV
Benzo(g,h,i)perylene 0 2 350 800 ND 800 U N/A Yes No SV
Benzo(k)fluoranthene 0 2 350 800 ND 800 U N/A Yes No SV
bis(2-Chloroethoxy)methane 0 2 350 800 ND 800 U N/A Yes No SV
bis(2-Chloroethyl)ether 0 2 350 800 ND 800 U N/A Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 1 2 800 800 500 500 041M030701 500 J 182 1, 2 2.75 Yes Max Detect > SV
Butylbenzylphthalate 0 2 350 800 ND 800 U 182 1, 2 4.4 Yes Max SQL > SV
Carbazole 0 2 350 800 ND 800 U N/A Yes No SV
Dibenzofuran 0 2 350 800 ND 800 U N/A Yes No SV
Diethylphthalate 0 2 350 800 ND 800 U 182 1, 2 4.4 Yes Max SQL > SV
Dimethylphthalate 0 2 350 800 ND 800 U 182 1, 2 4.4 Yes Max SQL > SV
Di-n-butylphthalate 0 2 350 800 ND 800 U 182 1, 2 4.4 Yes Max SQL > SV
Di-n-octylphthalate 0 2 350 800 ND 800 U 182 1, 2 4.4 Yes Max SQL > SV
Hexachlorobenzene 0 2 350 800 ND 800 U N/A Yes No SV
Hexachlorobutadiene 0 2 350 800 ND 800 U N/A Yes No SV
Hexachlorocyclopentadiene 0 2 350 800 ND 800 U N/A Yes No SV
Hexachloroethane 0 2 350 800 ND 800 U N/A Yes No SV
Indeno(1,2,3-cd)pyrene 0 2 350 800 ND 800 U N/A Yes No SV
Isophorone 0 2 350 800 ND 800 U N/A Yes No SV
Nitrobenzene 0 2 350 800 ND 800 U N/A Yes No SV
N-Nitroso-di-n-propylamine 0 2 350 800 ND 800 U N/A Yes No SV
N-Nitrosodiphenylamine 0 2 350 800 ND 800 U N/A Yes No SV
Pentachlorophenol 0 2 850 2,000 ND 2,000 U N/A Yes No SV
Phenol 0 2 350 800 ND 800 U N/A Yes No SV

SVOCs (µg/kg)



Table 10-2-17
Wetland 3 Phase III 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

1,1,1-Trichloroethane 0 2 5.5 12.5 ND 12.5 U N/A Yes No SV
1,1,2,2-Tetrachloroethane 0 2 5.5 12.5 ND 12.5 U N/A Yes No SV
1,1,2-Trichloroethane 0 2 5.5 12.5 ND 12.5 U N/A Yes No SV
1,1-Dichloroethane 0 2 5.5 12.5 ND 12.5 U N/A Yes No SV
1,1-Dichloroethene 0 2 5.5 12.5 ND 12.5 U N/A Yes No SV
1,2-Dichloroethane 0 2 5.5 12.5 ND 12.5 U N/A Yes No SV
1,2-Dichloroethene (total) 0 2 5.5 12.5 ND 12.5 U N/A Yes No SV
1,2-Dichloropropane 0 2 5.5 12.5 ND 12.5 U N/A Yes No SV
2-Butanone (MEK) 2 2 38 120 041M030201 120 N/A Yes No SV
2-Hexanone 0 2 10.5 25 ND 25 U N/A Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 2 10.5 25 ND 25 U N/A Yes No SV
Acetone 2 2 240 770 041M030201 770 J N/A Yes No SV
Benzene 0 2 5.5 12.5 ND 12.5 U N/A Yes No SV
Bromodichloromethane 0 2 5.5 12.5 ND 12.5 U N/A Yes No SV
Bromoform 0 2 5.5 12.5 ND 12.5 U N/A Yes No SV
Bromomethane 0 2 10.5 25 ND 25 U N/A Yes No SV
Carbon disulfide 1 2 5.5 5.5 17 17 041M030201 17 J N/A Yes No SV
Carbon tetrachloride 0 2 5.5 12.5 ND 12.5 U N/A Yes No SV
Chlorobenzene 0 2 5.5 12.5 ND 12.5 U N/A Yes No SV
Chloroethane 0 2 10.5 25 ND 25 U N/A Yes No SV
Chloroform 0 2 5.5 12.5 ND 12.5 U N/A Yes No SV
Chloromethane 0 2 10.5 25 ND 25 U N/A Yes No SV
cis-1,3-Dichloropropene 0 2 5.5 12.5 ND 12.5 U N/A Yes No SV
Dibromochloromethane 0 2 5.5 12.5 ND 12.5 U N/A Yes No SV
Ethylbenzene 0 2 5.5 12.5 ND 12.5 U N/A Yes No SV
Methylene chloride 0 2 5.5 12.5 ND 12.5 U N/A Yes No SV
Styrene 0 2 5.5 12.5 ND 12.5 U N/A Yes No SV
Tetrachloroethene 0 2 5.5 12.5 ND 12.5 U N/A Yes No SV
Toluene 0 2 5.5 12.5 ND 12.5 U N/A Yes No SV
trans-1,3-Dichloropropene 0 2 5.5 12.5 ND 12.5 U N/A Yes No SV
Trichloroethene 0 2 5.5 12.5 ND 12.5 U N/A Yes No SV
Vinyl chloride 0 2 10.5 25 ND 25 U N/A Yes No SV
Xylene (Total) 0 2 5.5 12.5 ND 12.5 U N/A Yes No SV

 SHQ = Screening Hazard Quotient Parameters in bold were detected and exceeded screening values.

 U or ND = Not Detected at or above the SQL mg/kg oc = milligrams per kilograms - organic carbon
 J = Estimated value UJ = Not detected.  SQL is estimated.

1 = USEPA Region 4 Screening Value.  Detailed explanation for SVs provided in Section 8.0. HQ = Hazard Quotient mg/kg = milligrams per kilograms
2 = FDEP Threshold effects level N/A = No screening value available. g/kg = micrograms per kilograms

Notes:
Sources for Screening Values: Supporting Information:
SV = Screening Value SQL = Sample Quantitation Limit D = Diluted Result

VOCs (µg/kg)



Table 10-2-18    
Wetland 3 Phase III    
Sediment COPCs Retained after Screening   

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum 4,4'-DDD bis(2-Ethylhexyl)phthalate (BEHP) 2-Butanone (MEK)
Arsenic 4,4'-DDE Acetone
Barium 4,4'-DDT Carbon disulfide
Cadmium Endosulfan sulfate
Calcium Total Chlordane
Cobalt Total DDT
Cyanide (CN) Total Endrin
Iron
Lead
Magnesium
Manganese
Potassium
Selenium
Sodium
Vanadium
Zinc

Beryllium Aldrin 1,2,4-Trichlorobenzene 1,1,1-Trichloroethane
Thallium alpha-BHC 1,2-Dichlorobenzene 1,1,2,2-Tetrachloroethane

alpha-Chlordane 1,3-Dichlorobenzene 1,1,2-Trichloroethane
beta-BHC 1,4-Dichlorobenzene 1,1-Dichloroethane
delta-BHC 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1-Dichloroethene
Dieldrin 2,4,5-Trichlorophenol 1,2-Dichloroethane
Endosulfan I 2,4,6-Trichlorophenol 1,2-Dichloroethene (total)
Endosulfan II 2,4-Dichlorophenol 1,2-Dichloropropane
Endrin aldehyde 2,4-Dimethylphenol 2-Hexanone
Endrin ketone 2,4-Dinitrophenol 4-Methyl-2-Pentanone (MIBK)
gamma-BHC (Lindane) 2,4-Dinitrotoluene Benzene
Heptachlor 2,6-Dinitrotoluene Bromodichloromethane
Heptachlor epoxide 2-Chloronaphthalene Bromoform
Methoxychlor 2-Chlorophenol Bromomethane
Total BHC 2-Methyl-4,6-Dinitrophenol Carbon tetrachloride
Toxaphene 2-Methylnaphthalene Chlorobenzene
Aroclor-1016 2-Methylphenol (o-Cresol) Chloroethane
Aroclor-1221 2-Nitroaniline Chloroform
Aroclor-1232 2-Nitrophenol Chloromethane
Aroclor-1242 3,3'-Dichlorobenzidine cis-1,3-Dichloropropene
Aroclor-1248 3-Methylphenol/4-Methylphenol Dibromochloromethane
Aroclor-1254 3-Nitroaniline Ethylbenzene
Aroclor-1260 4-Bromophenyl-phenylether Methylene chloride
Total PCBs 4-Chloro-3-methylphenol Styrene

4-Chloroaniline Tetrachloroethene
4-Chlorophenylphenyl ether Toluene
4-Nitroaniline trans-1,3-Dichloropropene
4-Nitrophenol Trichloroethene
Acenaphthene Vinyl chloride
Acenaphthylene Xylene (Total)
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
TOC Normalized PAHs
Total PAHs

Not Detected Parameters

Detected Parameters



Table 10-2-19
Wetland 3 Phase II
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value Source

Maximum 
Result    
SV HQ

Average 
Result    
SV HQ

Maximum 
Result   RV 

HQ

Average 
Result   
RV HQ

Number 
Detected > 

RV
Reference 

Concentration

Number 
Detected > 
Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

Aluminum 2 2 2,290 1,630 2,950 2,950 041M030201 NA 0 13,610 0 No EPC < RC
Arsenic 2 2 9.4 4.2 14.6 14.6 041M030201 7.24 41.6 PEL 2.02 1.3 0.35 0.23 0 6.62 1 No EPC > RC, but < RV
Barium 2 2 52.9 18.7 87 87 041M030201 NA 0 14 2 Yes EPC > RC and no RV
Beryllium 0 2 0.0525 0.03 0.075 0.0525 0.075 U ND NA 0 0.84 0 No Parameter Not Detected
Cadmium 1 2 1 1 1 5.15 9.3 9.3 9.3 041M030701 0.68 4.21 PEL 13.8 7.62 2.21 1.22 1 1.8 1 Yes EPC > RV and RC
Calcium 2 2 3470 953 5,980 5,980 041M030201 NA 0 10,756.67 0 No EPC < RC
Cobalt 1 2 0.325 0.325 0.325 0.448 0.57 0.57 0.57 J 041M030701 NA 0 2.8 0 No EPC < RC
Cyanide (CN) 1 2 1.5 1.5 1.5 2.05 2.6 2.6 2.6 J 041M030701 NA 0 5.22 0 No EPC < RC
Iron 2 2 157,000 67,100 246,000 246,000 041M030201 NA 0 11,911.67 2 Yes EPC > RC and no RV
Lead 2 2 28.1 20.6 35.6 35.6 041M030701 30.2 112 PEL 1.18 0.93 0.32 0.25 0 82.47 0 No EPC < RC and RV
Magnesium 2 2 110 70.5 150 150 J 041M030201 NA 0 7,513.33 0 No EPC < RC
Manganese 2 2 139 42.6 236 236 041M030201 NA 0 37.97 2 Yes EPC > RC and no RV
Potassium 2 2 45.9 35 56.8 56.8 J 041M030201 NA 0 1,628.67 0 No EPC < RC
Selenium 2 2 3.7 2 5.4 5.4 041M030201 NA 0 3.45 1 Yes EPC > RC and no RV
Sodium 2 2 36.6 16.3 56.8 56.8 J 041M030201 NA 0 18,993.33 0 No EPC < RC
Thallium 0 2 0.705 0.41 1 0.705 1 U ND NA 0 1.57 0 No Parameter Not Detected
Vanadium 2 2 9.95 6.4 13.5 13.5 041M030201 NA 0 28.67 0 No EPC < RC
Zinc 2 2 140 45.8 234 234 041M030701 124 271 PEL 1.89 1.13 0.86 0.52 0 36.73 2 No EPC > RC, but < RV

2-Methylnaphthalene 0 2 575 350 800 575 800 U ND 20.2 201 PEL 39.6 28.5 3.98 2.86 0 0 No Parameter Not Detected; Max SQL > RV
Acenaphthene 0 2 575 350 800 575 800 U ND 6.71 88.9 PEL 119 85.7 9 6.47 0 0 No Parameter Not Detected; Max SQL > RV
Acenaphthylene 0 2 575 350 800 575 800 U ND 5.87 128 PEL 136 98 6.25 4.49 0 0 No Parameter Not Detected; Max SQL > RV
Anthracene 0 2 575 350 800 575 800 U ND 46.9 245 PEL 17.1 12.3 3.27 2.35 0 0 No Parameter Not Detected; Max SQL > RV
Benzo(a)anthracene 0 2 575 350 800 575 800 U ND 74.8 693 PEL 10.7 7.69 1.15 0.83 0 0 No Parameter Not Detected; Max SQL > RV
Benzo(a)pyrene 0 2 575 350 800 575 800 U ND 88.8 763 PEL 9.01 6.48 1.05 0.75 0 0 No Parameter Not Detected; Max SQL > RV
Chrysene 0 2 575 350 800 575 800 U ND 108 846 PEL 7.41 5.32 0.95 0.68 0 0 No Parameter Not Detected
Dibenz(a,h)anthracene 0 2 575 350 800 575 800 U ND 6.22 135 PEL 129 92.4 5.93 4.26 0 0 No Parameter Not Detected; Max SQL > RV
Fluoranthene 0 2 575 350 800 575 800 U ND 113 1494 PEL 7.08 5.09 0.54 0.39 0 0 No Parameter Not Detected
Fluorene 0 2 575 350 800 575 800 U ND 21.2 144 PEL 37.7 27.1 5.56 3.99 0 0 No Parameter Not Detected; Max SQL > RV
Naphthalene 0 2 575 350 800 575 800 U ND 34.6 391 PEL 23.1 16.6 2.05 1.47 0 0 No Parameter Not Detected; Max SQL > RV
Phenanthrene 0 2 575 350 800 575 800 U ND 86.7 544 PEL 9.23 6.63 1.47 1.06 0 0 No Parameter Not Detected; Max SQL > RV
Pyrene 0 2 575 350 800 575 800 U ND 153 1398 PEL 5.23 3.76 0.57 0.41 0 0 No Parameter Not Detected
Total PAHs 0 2 7,480 4,550 10,400 7,480 10,400 U ND 1684 16770 PEL 6.18 4.44 0.62 0.45 0 0 No Parameter Not Detected
TOC Normalized PAHs 0 2 241.58 104 379.17 241.58 379.17 U ND 290 1800 MEC 1.31 0.833 0.211 0.134 0 0 No RV HQ <1 and no RC

Aroclor-1016 0 2 57.5 35 80 57.5 80 U ND 21.6 189 PEL 3.7 2.66 0.42 0.30 0 0 No Parameter Not Detected
Aroclor-1221 0 2 120 70 170 120 170 U ND 67 189 PEL 2.54 1.79 0.90 0.64 0 0 No Parameter Not Detected
Aroclor-1232 0 2 57.5 35 80 57.5 80 U ND 21.6 189 PEL 3.7 2.66 0.42 0.30 0 0 No Parameter Not Detected
Aroclor-1242 0 2 57.5 35 80 57.5 80 U ND 21.6 189 PEL 3.7 2.66 0.42 0.30 0 0 No Parameter Not Detected
Aroclor-1248 0 2 57.5 35 80 57.5 80 U ND 21.6 189 PEL 3.7 2.66 0.42 0.30 0 0 No Parameter Not Detected
Aroclor-1254 0 2 57.5 35 80 57.5 80 U ND 21.6 189 PEL 3.7 2.66 0.42 0.30 0 0 No Parameter Not Detected
Aroclor-1260 0 2 57.5 35 80 57.5 80 U ND 21.6 189 PEL 3.7 2.66 0.42 0.30 0 0 No Parameter Not Detected
Total PCBs 0 2 465 280 650 465 650 U ND 21.6 189 PEL 30.1 21.5 3.44 2.46 0 0 No Parameter Not Detected; Max SQL > RV

Aldrin 0 2 3.02 1.8 4.25 3.02 4.25 U ND NA 0 0 No Parameter Not Detected
Dieldrin 0 2 5.03 2.05 8 5.03 8 U ND 0.72 4.3 PEL 11.2 7.02 1.86 1.17 0 0 No Parameter Not Detected; Max SQL > RV
Endosulfan I 0 2 3.02 1.8 4.25 3.02 4.25 U ND NA 0 0 No Parameter Not Detected
Endosulfan II 0 2 5.75 3.5 8 5.75 8 U ND NA 0 0 No Parameter Not Detected
Endosulfan sulfate 1 2 8 8 8 7.6 7.2 7.2 7.2 J 041M030701 NA 0 0 Yes No SV, no RV, and no RC
Heptachlor 0 2 3.02 1.8 4.25 3.02 4.25 U ND NA 0 0 No Parameter Not Detected
Heptachlor epoxide 0 2 3.02 1.8 4.25 3.02 4.25 U ND NA 0 0 No Parameter Not Detected
Methoxychlor 0 2 10.6 3.2 18 10.6 18 U ND NA 0 0 No Parameter Not Detected
Toxaphene 0 2 303 180 425 303 425 U ND NA 0 0 No Parameter Not Detected
alpha-Chlordane 0 2 3.02 1.8 4.25 3.02 4.25 U ND 1.7 4.79 PEL 2.5 1.78 0.89 0.63 0 0 No Parameter Not Detected
gamma-Chlordane 1 2 4.25 4.25 4.25 2.5 0.74 0.74 0.74 J 041M030701 1.7 4.79 PEL 0.44 1.47 0.15 0.52 0 0 No RV HQ <1 and no RC
Total Chlordane 1 2 8.5 8.5 8.5 5.52 2.54 2.54 2.54 041M030701 1.7 4.79 PEL 1.49 3.25 0.53 1.15 0 0 No RV HQ <1 and no RC
Endrin aldehyde 0 2 5.75 3.5 8 5.75 8 U ND 3.3 NA 2.42 1.74 0 0 No Parameter Not Detected
Endrin ketone 0 2 5.75 3.5 8 5.75 8 U ND 3.3 NA 2.42 1.74 0 0 No Parameter Not Detected
Total Endrin 1 2 10.5 10.5 10.5 14.7 18.8 18.8 18.8 041M030201 3.3 NA 5.7 4.44 0 0 Yes No RV or RC and EPC > SV
alpha-BHC 0 2 3.02 1.8 4.25 3.02 4.25 U ND 0.99 PEL 4.29 3.06 0 0 No Parameter Not Detected; Max SQL > RV
beta-BHC 0 2 3.02 1.8 4.25 3.02 4.25 U ND 0.32 0.99 PEL 13.3 9.45 4.29 3.06 0 0 No Parameter Not Detected; Max SQL > RV
delta-BHC 0 2 3.02 1.8 4.25 3.02 4.25 U ND 0.32 0.99 PEL 13.3 9.45 4.29 3.06 0 0 No Parameter Not Detected; Max SQL > RV
gamma-BHC (Lindane) 0 2 2.08 1.8 2.35 2.08 2.35 U ND 0.32 0.99 PEL 7.34 6.48 2.37 2.1 0 0 No Parameter Not Detected; Max SQL > RV
Total BHC 0 2 11.2 7.2 15.1 11.2 15.1 U ND 0.32 0.99 PEL 47.2 34.8 15.3 11.3 0 0 No Parameter Not Detected; Max SQL > RV
4,4'-DDD 2 2 31.5 14 49 49 041M030701 1.22 7.81 PEL 40.2 25.8 6.27 4.03 2 50 0 No EPC > RV, but < RC
4,4'-DDE 1 2 8 8 8 9.5 11 11 11 041M030701 2.07 374 PEL 5.31 4.59 0.03 0.03 0 40 0 No EPC < RC and RV
4,4'-DDT 2 2 6.5 3.7 9.3 9.3 041M030701 1.19 4.77 PEL 7.82 5.46 1.95 1.36 1 20 0 No EPC > RV, but < RC
Total DDT 2 2 47.5 25.7 69.3 69.3 041M030701 3.3 51.7 PEL 21 14.4 1.34 0.92 1 110 0 No EPC > RV, but < RC

1,2,4-Trichlorobenzene 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
1,2-Dichlorobenzene 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
1,4-Dichlorobenzene 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
2,4-Dichlorophenol 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
2,4-Dimethylphenol 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrophenol 0 2 1,430 850 2,000 1,430 2,000 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
2-Chloronaphthalene 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
2-Chlorophenol 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 2 1,430 850 2,000 1,430 2,000 U ND NA 0 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
2-Nitroaniline 0 2 1,430 850 2,000 1,430 2,000 U ND NA 0 0 No Parameter Not Detected
2-Nitrophenol 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected

PCBs ( g/kg)

PAHs ( g/kg)

Metals (mg/kg)

SVOCs ( g/kg)

Pesticides ( g/kg)
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3,3'-Dichlorobenzidine 0 2 1,180 700 1,650 1,180 1,650 U ND NA 0 0 No Parameter Not Detected
3-Methylphenol/4-Methylphenol 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
3-Nitroaniline 0 2 1,430 850 2,000 1430 2,000 U ND NA 0 0 No Parameter Not Detected
4-Bromophenyl-phenylether 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
4-Chloro-3-methylphenol 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
4-Chloroaniline 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
4-Nitroaniline 0 2 1,430 850 2,000 1430 2,000 U ND NA 0 0 No Parameter Not Detected
4-Nitrophenol 0 2 1,430 850 2,000 1430 2,000 U ND NA 0 0 No Parameter Not Detected
Benzo(b)fluoranthene 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
Benzo(g,h,i)perylene 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
Benzo(k)fluoranthene 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 1 2 800 800 800 650 500 500 500 J 041M030701 182 2647 PEL 2.75 3.57 0.19 0.25 0 0 No RV HQ <1 and no RC
Butylbenzylphthalate 0 2 575 350 800 575 800 U ND 182 2647 PEL 4.4 3.16 0.30 0.22 0 0 No Parameter Not Detected
Carbazole 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
Dibenzofuran 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
Diethylphthalate 0 2 575 350 800 575 800 U ND 182 2647 PEL 4.4 3.16 0.30 0.22 0 0 No Parameter Not Detected
Dimethylphthalate 0 2 575 350 800 575 800 U ND 182 2647 PEL 4.4 3.16 0.30 0.22 0 0 No Parameter Not Detected
Di-n-butylphthalate 0 2 575 350 800 575 800 U ND 182 2647 PEL 4.4 3.16 0.30 0.22 0 0 No Parameter Not Detected
Di-n-octylphthalate 0 2 575 350 800 575 800 U ND 182 2647 PEL 4.4 3.16 0.30 0.22 0 0 No Parameter Not Detected
Hexachlorobenzene 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
Hexachlorobutadiene 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
Hexachloroethane 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
Isophorone 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
Nitrobenzene 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected
Pentachlorophenol 0 2 1,430 850 2,000 1,430 2,000 U ND NA 0 0 No Parameter Not Detected
Phenol 0 2 575 350 800 575 800 U ND NA 0 0 No Parameter Not Detected

1,1,1-Trichloroethane 0 2 9 5.5 12.5 9 12.5 U ND NA 0 0 No Parameter Not Detected
1,1,2,2-Tetrachloroethane 0 2 9 5.5 12.5 9 12.5 U ND NA 0 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 2 9 5.5 12.5 9 12.5 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethane 0 2 9 5.5 12.5 9 12.5 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethene 0 2 9 5.5 12.5 9 12.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethane 0 2 9 5.5 12.5 9 12.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethene (total) 0 2 9 5.5 12.5 9 12.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloropropane 0 2 9 5.5 12.5 9 12.5 U ND NA 0 0 No Parameter Not Detected
2-Butanone (MEK) 2 2 79 38 120 120 041M030201 NA 0 0 Yes No SV, no RV, and no RC
2-Hexanone 0 2 17.8 10.5 25 17.8 25 U ND NA 0 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 2 17.8 10.5 25 17.8 25 U ND NA 0 0 No Parameter Not Detected
Acetone 2 2 505 240 770 770 J 041M030201 NA 0 0 Yes No SV, no RV, and no RC
Benzene 0 2 9 5.5 12.5 9 12.5 U ND NA 0 0 No Parameter Not Detected
Bromodichloromethane 0 2 9 5.5 12.5 9 12.5 U ND NA 0 0 No Parameter Not Detected
Bromoform 0 2 9 5.5 12.5 9 12.5 U ND NA 0 0 No Parameter Not Detected
Bromomethane 0 2 17.8 10.5 25 17.8 25 U ND NA 0 0 No Parameter Not Detected
Carbon disulfide 1 2 5.5 5.5 5.5 11.3 17 17 17 J 041M030201 NA 0 0 Yes No SV, no RV, and no RC
Carbon tetrachloride 0 2 9 5.5 12.5 9 12.5 U ND NA 0 0 No Parameter Not Detected
Chlorobenzene 0 2 9 5.5 12.5 9 12.5 U ND NA 0 0 No Parameter Not Detected
Chloroethane 0 2 17.8 10.5 25 17.8 25 U ND NA 0 0 No Parameter Not Detected
Chloroform 0 2 9 5.5 12.5 9 12.5 U ND NA 0 0 No Parameter Not Detected
Chloromethane 0 2 17.8 10.5 25 17.8 25 U ND NA 0 0 No Parameter Not Detected
cis-1,3-Dichloropropene 0 2 9 5.5 12.5 9 12.5 U ND NA 0 0 No Parameter Not Detected
Dibromochloromethane 0 2 9 5.5 12.5 9 12.5 U ND NA 0 0 No Parameter Not Detected
Ethylbenzene 0 2 9 5.5 12.5 9 12.5 U ND NA 0 0 No Parameter Not Detected
Methylene chloride 0 2 9 5.5 12.5 9 12.5 U ND NA 0 0 No Parameter Not Detected
Styrene 0 2 9 5.5 12.5 9 12.5 U ND NA 0 0 No Parameter Not Detected
Tetrachloroethene 0 2 9 5.5 12.5 9 12.5 U ND NA 0 0 No Parameter Not Detected
Toluene 0 2 9 5.5 12.5 9 12.5 U ND NA 0 0 No Parameter Not Detected
trans-1,3-Dichloropropene 0 2 9 5.5 12.5 9 12.5 U ND NA 0 0 No Parameter Not Detected
Trichloroethene 0 2 9 5.5 12.5 9 12.5 U ND NA 0 0 No Parameter Not Detected
Vinyl chloride 0 2 17.8 10.5 25 17.8 25 U ND NA 0 0 No Parameter Not Detected
Xylene (Total) 0 2 9 5.5 12.5 9 12.5 U ND NA 0 0 No Parameter Not Detected

Notes:
Sources for Refinement Values (RVs):
PEL = FDEP Probable Effects Level
MEC = Swartz Midrange Effect Concentration
  
  
  

Supporting Information: Supporting Information:
SQL = Sample Quantitation Limit J = Estimated Value SV   = Screening value (detailed explanation for SVs provided in Section 8). N/R   = No refinement value available.
HQ = Hazard Quotient UJ = Not detected.  SQL is estimated.  RV   = Refinement value (detailed explanation of RVs provided in Section 8). N/A   = Not Applicable.
N/A = No screening value available D = Diluted Result HQ   = Hazard Quotient. Average result calculations include summing detections and one half the detection limits for not detected parameters. 
U or ND = Not Detected at or above the SQL PEL  = Probable effects level. As a result, some average detections may exceed the maximum detections

NAS Pensacola basewide levels used as reference values for 4,4'-DDT, 4,4'-DDD, 4,4'-DDE and total DDT.Parameters in bold were detected and exceeded screening values. 

VOCs ( g/kg)

SVOCs ( g/kg) - cont.



Table 10-2-20
Wetland 3 Phase III 
Sediment COPCs Retained after Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Barium Endosulfan sulfate None Carbon Disulfide
Cadmium Total Endrin
Iron
Manganese
Selenium

Detected Parameters



Table 10-2-21
Wetland 3 Phase III
Mean ERM Quotient

A Sample ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient

041M030201 8/27/1997 mg/kg 14.6 Arsenic 8.2 70 0.21
041M030201 8/27/1997 mg/kg 1 UJ Cadmium 1.2 9.6 0.10
041M030201 8/27/1997 mg/kg 12.1 Chromium 81 370 0.03
041M030201 8/27/1997 mg/kg 1 U Copper 34 270 0.00
041M030201 8/27/1997 mg/kg 20.6 Lead 46.7 218 0.09
041M030201 8/27/1997 mg/kg 0.1 J Mercury 0.15 0.71 0.14
041M030201 8/27/1997 mg/kg 0.7 U Nickel 20.9 51.6 0.01
041M030201 8/27/1997 mg/kg 0.15 UJ Silver 1 3.7 0.04
041M030201 8/27/1997 mg/kg 45.8 Zinc 150 410 0.11
041M030201 8/27/1997 g/kg 8 U 4,4'-DDE 2.2 27 0.30
041M030201 8/27/1997 g/kg 3.7 J 4,4'-DDT 1.58 46.1 0.08
041M030201 8/27/1997 g/kg 650 U Total PCBs 22.7 180 3.61
041M030201 8/27/1997 g/kg 800 U 2-Methylnaphthalene 70 670 1.19
041M030201 8/27/1997 g/kg 800 U Acenaphthene 16 500 1.60
041M030201 8/27/1997 g/kg 800 U Acenaphthylene 44 640 1.25
041M030201 8/27/1997 g/kg 800 U Anthracene 85.3 1,100 0.73
041M030201 8/27/1997 g/kg 800 U Benzo(a)anthracene 261 1,600 0.50
041M030201 8/27/1997 g/kg 800 U Benzo(a)pyrene 430 1,600 0.50
041M030201 8/27/1997 g/kg 800 U Chrysene 384 2,800 0.29
041M030201 8/27/1997 g/kg 800 U Dibenz(a,h)anthracene 63.4 260 3.08
041M030201 8/27/1997 g/kg 800 U Fluoranthene 600 5,100 0.16
041M030201 8/27/1997 g/kg 800 U Fluorene 19 540 1.48
041M030201 8/27/1997 g/kg 800 U Naphthalene 160 2,100 0.38
041M030201 8/27/1997 g/kg 800 U Phenanthrene 240 1,500 0.53
041M030201 8/27/1997 g/kg 800 U Pyrene 665 2,600 0.31
041M030201 8/27/1997 ERM Quotient Sum 16.73
041M030201 8/27/1997 Mean ERM Quotient 0.67
041M030201 8/27/1997 Mean ERM Quotient without ND 0.03
041M030201 8/27/1997 Mean ERM Quotient Category 2
041M030701 8/27/1997 mg/kg 4.2 J Arsenic 8.2 70 0.06
041M030701 8/27/1997 mg/kg 9.3 Cadmium 1.2 9.6 0.97
041M030701 8/27/1997 mg/kg 19 Chromium 81 370 0.05
041M030701 8/27/1997 mg/kg 4 Copper 34 270 0.01
041M030701 8/27/1997 mg/kg 35.6 Lead 46.7 218 0.16
041M030701 8/27/1997 mg/kg 0.06 J Mercury 0.15 0.71 0.08
041M030701 8/27/1997 mg/kg 3.1 Nickel 20.9 51.6 0.06
041M030701 8/27/1997 mg/kg 0.42 J Silver 1 3.7 0.11
041M030701 8/27/1997 mg/kg 234 Zinc 150 410 0.57
041M030701 8/27/1997 g/kg 11 4,4'-DDE 2.2 27 0.41
041M030701 8/27/1997 g/kg 9.3 4,4'-DDT 1.58 46.1 0.20
041M030701 8/27/1997 g/kg 280 U Total PCBs 22.7 180 1.56
041M030701 8/27/1997 g/kg 350 U 2-Methylnaphthalene 70 670 0.52
041M030701 8/27/1997 g/kg 350 U Acenaphthene 16 500 0.70
041M030701 8/27/1997 g/kg 350 U Acenaphthylene 44 640 0.55
041M030701 8/27/1997 g/kg 350 U Anthracene 85.3 1,100 0.32
041M030701 8/27/1997 g/kg 350 U Benzo(a)anthracene 261 1,600 0.22
041M030701 8/27/1997 g/kg 350 U Benzo(a)pyrene 430 1,600 0.22
041M030701 8/27/1997 g/kg 350 U Chrysene 384 2,800 0.13
041M030701 8/27/1997 g/kg 350 U Dibenz(a,h)anthracene 63.4 260 1.35
041M030701 8/27/1997 g/kg 350 U Fluoranthene 600 5,100 0.07
041M030701 8/27/1997 g/kg 350 U Fluorene 19 540 0.65
041M030701 8/27/1997 g/kg 350 U Naphthalene 160 2,100 0.17



Table 10-2-21
Wetland 3 Phase III
Mean ERM Quotient

A Sample ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient

041M030701 8/27/1997 g/kg 350 U Phenanthrene 240 1,500 0.23
041M030701 8/27/1997 g/kg 350 U Pyrene 665 2,600 0.13
041M030701 8/27/1997 ERM Quotient Sum 9.50
041M030701 8/27/1997 Mean ERM Quotient 0.38
041M030701 8/27/1997 Mean ERM Quotient without ND 0.11
041M030701 8/27/1997 Mean ERM Quotient Category 2

Shaded and bold cells indicate constituent exceeds ERM.

g/kg = micrograms per kilogram
U = not detected at or above the SQL (value in table is 1/2 reported value)
J = estimated value
Shaded cells indicate constituent exceeds ERL.

Notes:
ERL = Effects Range Low
ERM = Effects Range Median
mg/kg = milligrams per kilogram



Table 10-2-22
Wetland 3 Phase III
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 1 1 59.1 59.1 59.1 041W030101 59.1 J 13 FDEP 4.55 Yes Max Detect > SV
Antimony 1 1 2.6 2.6 2.6 041W030101 2.6 J 160 EPA 0.02 No Max Detect < SV
Arsenic 0 1 1.1 1.1 1.1 1.1 ND 1.1 UJ 50 FDEP 0.02 No Max SQL< SV
Barium 1 1 37.2 37.2 37.2 041W030101 37.2 NA Yes No SV
Beryllium 0 1 0.115 0.115 0.115 0.115 ND 0.115 U 0.13 FDEP 0.89 No Max SQL< SV
Cadmium 0 1 0.29 0.29 0.29 0.29 ND 0.29 U 0.66 EPA 0.44 No Max SQL< SV
Calcium 1 1 34,000 34,000 34,000 041W030101 34,000 NA Yes No SV
Chromium 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ 11 EPA 0.05 No Max SQL< SV
Cobalt 0 1 0.265 0.265 0.265 0.265 ND 0.265 UJ NA Yes No SV
Copper 0 1 0.85 0.85 0.85 0.85 ND 0.85 U 6.54 EPA 0.13 No Max SQL< SV
Cyanide (CN) 0 1 0.7 0.7 0.7 0.7 ND 0.7 UJ 5.2 EPA 0.14 No Max SQL< SV
Iron 1 1 19,600 19,600 19,600 041W030101 19,600 NA Yes No SV
Lead 0 1 0.6 0.6 0.6 0.6 ND 0.6 U 1.32 EPA 0.46 No Max SQL< SV
Magnesium 1 1 2,670 2,670 2,670 041W030101 2,670 NA Yes No SV
Manganese 1 1 231 231 231 041W030101 231 NA Yes No SV
Mercury 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.012 EPA 2.08 Yes Max SQL > SV
Nickel 0 1 0.6 0.6 0.6 0.6 ND 0.6 U 87.71 EPA 0.01 No Max SQL< SV
Potassium 1 1 1,730 1,730 1,730 041W030101 1,730 NA Yes No SV
Selenium 0 1 1.3 1.3 1.3 1.3 ND 1.3 U 5 EPA 0.26 No Max SQL< SV
Silver 0 1 0.015 0.015 0.015 0.015 ND 0.015 U 0.012 EPA 1.25 Yes Max SQL > SV
Sodium 1 1 7,570 7,570 7,570 041W030101 7,570 NA Yes No SV
Thallium 0 1 0.6 0.6 0.6 0.6 ND 0.6 U 4 EPA 0.15 No Max SQL< SV
Vanadium 0 1 0.385 0.385 0.385 0.385 ND 0.385 UJ NA Yes No SV
Zinc 0 1 1.85 1.85 1.85 1.85 ND 1.85 U 58.91 EPA 0.03 No Max SQL< SV
Pesticides  ( g/L)
Aldrin 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Dieldrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan I 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.056 EPA 0.45 No Max SQL< SV
Endosulfan II 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan sulfate 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Heptachlor 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.0038 EPA 6.58 Yes Max SQL > SV
Heptachlor epoxide 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 Yes Max SQL > SV
Methoxychlor 0 1 0.25 0.25 0.25 0.25 ND 0.25 U NA Yes No SV
Toxaphene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
alpha-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Total Chlordane 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0043 EPA 11.6 Yes Max SQL > SV
Endrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin aldehyde 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin ketone 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 21.7 Yes Max SQL > SV
Total Endrin 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
alpha-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
beta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
delta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-BHC (Lindane) 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.08 EPA 0.31 No Max SQL< SV
Total BHC 0 1 0.1 0.1 0.1 0.1 ND 0.1 U NA Yes No SV
4,4'-DDD 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 Yes Max SQL > SV
4,4'-DDE 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 Yes Max SQL > SV
4,4'-DDT 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 84.7 Yes Max SQL > SV
Total DDT 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
PCBs ( g/L)
Aroclor-1016 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1221 0 1 1 1 1 1 ND 1 U NA Yes No SV
Aroclor-1232 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1242 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1248 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1254 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1260 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 EPA 35.7 Yes Max SQL > SV
Total PCB 0 1 4 4 4 4 ND 4 U NA Yes No SV



Table 10-2-22
Wetland 3 Phase III
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

SVOCs  ( g/L)
1,2,4-Trichlorobenzene 0 1 5 5 5 5 ND 5 U NA Yes No SV
1,2-Dichlorobenzene 0 1 5 5 5 5 ND 5 U 15.8 EPA 0.32 No Max SQL< SV
1,3-Dichlorobenzene 0 1 5 5 5 5 ND 5 U NA Yes No SV
1,4-Dichlorobenzene 0 1 5 5 5 5 ND 5 U 3 FDEP 1.67 Yes Max SQL > SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4,5-Trichlorophenol 0 1 10 10 10 10 ND 10 U NA Yes No SV
2,4,6-Trichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dimethylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dinitrophenol 0 1 10 10 10 10 ND 10 UJ NA Yes No SV
2,4-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,6-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Chloronaphthalene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Chlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 43.8 EPA 0.06 No Max SQL< SV
2-Methyl-4,6-Dinitrophenol 0 1 10 10 10 10 ND 10 UJ NA Yes No SV
2-Methylphenol (o-Cresol) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Nitroaniline 0 1 10 10 10 10 ND 10 U NA Yes No SV
2-Nitrophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
3,3'-Dichlorobenzidine 0 1 10 10 10 10 ND 10 U NA Yes No SV
3-Methylphenol/4-Methylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
3-Nitroaniline 0 1 10 10 10 10 ND 10 U NA Yes No SV
4-Bromophenyl-phenylether 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chloro-3-methylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chloroaniline 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chlorophenylphenyl ether 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Nitroaniline 0 1 10 10 10 10 ND 10 U NA Yes No SV
4-Nitrophenol 0 1 10 10 10 10 ND 10 U NA Yes No SV
Benzo(b)fluoranthene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Benzo(g,h,i)perylene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Benzo(k)fluoranthene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
bis(2-Chloroethoxy)methane 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
bis(2-Chloroethyl)ether 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 0.3 EPA 8.33 Yes Max SQL > SV
Butylbenzylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Carbazole 0 1 5 5 5 5 ND 5 U NA Yes No SV
Dibenzofuran 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Diethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Dimethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Di-n-butylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 9.4 EPA 0.27 No Max SQL< SV
Di-n-octylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorobutadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorocyclopentadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachloroethane 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Indeno(1,2,3-cd)pyrene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Isophorone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Nitrobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
N-Nitroso-di-n-propylamine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
N-Nitrosodiphenylamine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Pentachlorophenol 0 1 10 10 10 10 ND 10 U NA Yes No SV
Phenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
PAHs ( g/L)
2-Methylnaphthalene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Acenaphthene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Acenaphthylene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Anthracene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Benzo(a)anthracene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Benzo(a)pyrene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Chrysene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Dibenz(a,h)anthracene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV



Table 10-2-22
Wetland 3 Phase III
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

PAHs ( g/L) - cont.
Fluoranthene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Fluorene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Naphthalene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 26 FDEP 0.10 No Max SQL< SV
Phenanthrene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Pyrene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Total PAH 0 1 32.5 32.5 32.5 32.5 ND 32.5 U NA Yes No SV
VOCs ( g/L)
1,1,1-Trichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 270 FDEP 0.00 No Max SQL< SV
1,1,2,2-Tetrachloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1,2-Trichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1-Dichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 3.2 FDEP 0.16 No Max SQL< SV
1,2-Dichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichloroethene (total) 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
2-Butanone (MEK) 0 1 5 5 5 5 ND 5 U NA Yes No SV
2-Hexanone 0 1 5 5 5 5 ND 5 U NA Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 1 5 5 5 5 ND 5 U NA Yes No SV
Acetone 1 1 28 28 28 041W030101 28 NA Yes No SV
Benzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 53 EPA 0.01 No Max SQL< SV
Bromodichloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromoform 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromomethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon disulfide 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon tetrachloride 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chlorobenzene 1 1 0.82 0.82 0.82 041W030101 0.82 J 17 FDEP 0.05 No Max Detect < SV
Chloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chloroform 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 289 EPA 0.00 No Max SQL< SV
Chloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
cis-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Dibromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Ethylbenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 453 EPA 0.00 No Max SQL< SV
Methylene chloride 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 1580 FDEP 0.00 No Max SQL< SV
Styrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Tetrachloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Toluene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 175 EPA 0.00 No Max SQL< SV
trans-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Trichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Vinyl chloride 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Xylene (Total) 0 1 1 1 1 1 ND 1 U NA Yes No SV

Sources for Screening Values (SVs):
EPA = Ambient Water Quality Criteria
FDEP = Surface Water Quality Criteria
 
 
 
 
 

HQ   = Hazard Quotient. maximum detections.

UJ = Not detected.  SQL is estimated.  
D = Diluted Result

U or ND = Not Detected at or above the SQL N/R   = No refinement value available. Parameters in bold were detected and exceeded the screening value.
J = Estimated Value N/A   = Not Applicable.

N/A = No screening value available
HQ = Hazard Quotient

Notes:
Supporting Information: Supporting Information:

SV   = Screening value (detailed explanation for SVs provided in Section 8). Average result calculations include summing detections and one half the detection limits  SQL = Sample Quanitation Limit
RV   = Refinement value (detailed explanation of RVs provided in Section 8). for not detected parameters.  As a result, some average detections may exceed the



Table 10-2-23  
Wetland 3 Phase III  
Surface Water COPCs Retained after Screening  

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum None None Acetone
Barium
Calcium
Iron
Magnesium
Manganese
Potassium
Sodium

Cobalt Aldrin 1,2,4-Trichlorobenzene 1,1,2,2-Tetrachloroethane
Mercury Dieldrin 1,3-Dichlorobenzene 1,1,2-Trichloroethane
Silver Endosulfan II 1,4-Dichlorobenzene 1,1-Dichloroethane
Vanadium Endosulfan sulfate 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,2-Dichloroethane

Heptachlor 2,4,5-Trichlorophenol 1,2-Dichloroethene (total)
Heptachlor epoxide 2,4,6-Trichlorophenol 1,2-Dichloropropane
Methoxychlor 2,4-Dichlorophenol 2-Butanone (MEK)
Toxaphene 2,4-Dimethylphenol 2-Hexanone
alpha-Chlordane 2,4-Dinitrophenol 4-Methyl-2-Pentanone (MIBK)
gamma-Chlordane 2,4-Dinitrotoluene Bromodichloromethane
Total Chlordane 2,6-Dinitrotoluene Bromoform
Endrin 2-Chloronaphthalene Bromomethane
Endrin aldehyde 2-Methyl-4,6-Dinitrophenol Carbon disulfide
Endrin ketone 2-Methylphenol (o-Cresol) Carbon tetrachloride
Total Endrin 2-Nitroaniline Chloroethane
alpha-BHC 2-Nitrophenol Chloromethane
beta-BHC 3,3'-Dichlorobenzidine cis-1,3-Dichloropropene
delta-BHC 3-Methylphenol/4-Methylphenol Dibromochloromethane
Total BHC 3-Nitroaniline Styrene
4,4'-DDD 4-Bromophenyl-phenylether Tetrachloroethene
4,4'-DDE 4-Chloro-3-methylphenol trans-1,3-Dichloropropene
4,4'-DDT 4-Chloroaniline Trichloroethene
Total DDT 4-Chlorophenylphenyl ether Vinyl chloride
Aroclor-1016 4-Nitroaniline Xylene (Total)
Aroclor-1221 4-Nitrophenol
Aroclor-1232 Benzo(b)fluoranthene
Aroclor-1242 Benzo(g,h,i)perylene
Aroclor-1248 Benzo(k)fluoranthene
Aroclor-1254 bis(2-Chloroethoxy)methane
Aroclor-1260 bis(2-Chloroethyl)ether
Total PCBs bis(2-Ethylhexyl)phthalate (BEHP)

Butylbenzylphthalate
Carbazole
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-octylphthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol

Detected Parameters

Not Detected Parameters



Table 10-2-23  
Wetland 3 Phase III  
Surface Water COPCs Retained after Screening  

Metals Pesticides/PCBs SVOCs/PAHs VOCs

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Phenanthrene
Pyrene
Total PAHs

Not Detected Parameters - cont.



Table 10-2-24
Wetland 3 Phase III
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimu
m SQL Max SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Number 
Analyzed

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 1 1 59.1 59.1 59.1 041W030101 59.1 J 13 FDEP 5 4.55 1,090.25 0 1 No Max Result < Ref. Conc.
Barium 1 1 37.2 37.2 37.2 041W030101 37.2 NA 3.68 1 1 Yes Max Result > Ref. Conc.
Calcium 1 1 34,000 34,000 34,000 041W030101 34,000 NA 7,675 1 1 No Essential Nutrient
Cobalt 0 1 0.265 0.265 0.265 0.265 ND 0.265 UJ NA 3 0 1 No Parameter Not Detected
Iron 1 1 19,600 19,600 19,600 041W030101 19,600 NA 2,360 1 1 Yes Max Result > Ref. Conc.
Magnesium 1 1 2,670 2,670 2,670 041W030101 2,670 NA 20,260 0 1 No Max Result < Ref. Conc.
Manganese 1 1 231 231 231 041W030101 231 NA 13.2 1 1 Yes Max Result > Ref. Conc.
Mercury 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.012 EPA 2.08 2.08 0.13 0 1 No Parameter Not Detected
Potassium 1 1 1,730 1,730 1,730 041W030101 1,730 NA 6995 0 1 No Max Result < Ref. Conc.
Silver 0 1 0.015 0.015 0.015 0.015 ND 0.015 U 0.012 EPA 1.25 1.25 4 0 1 No Parameter Not Detected
Sodium 1 1 7,570 7,570 7,570 041W030101 7,570 NA 182,200 0 1 No Max Result < Ref. Conc.
Vanadium 0 1 0.385 0.385 0.385 0.385 ND 0.385 UJ NA 4.7 0 1 No Parameter Not Detected
Pesticides ( g/L)
Aldrin 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 1 No Parameter Not Detected
Dieldrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 1 No Parameter Not Detected
Endosulfan II 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 1 No Parameter Not Detected
Endosulfan sulfate 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 1 No Parameter Not Detected
Heptachlor 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.0038 EPA 7 6.58 0 1 No Parameter Not Detected
Heptachlor epoxide 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 625 0 1 No Parameter Not Detected
Methoxychlor 0 1 0.25 0.25 0.25 0.25 ND 0.25 U NA 0 1 No Parameter Not Detected
Toxaphene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
alpha-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 1 No Parameter Not Detected
gamma-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 1 No Parameter Not Detected
Total Chlordane 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0043 EPA 12 11.6 0 1 No Parameter Not Detected
Endrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 1 No Parameter Not Detected
Endrin aldehyde 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 1 No Parameter Not Detected
Endrin ketone 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 21.74 21.7 0 1 No Parameter Not Detected
Total Endrin 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 1 No Parameter Not Detected
alpha-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 1 No Parameter Not Detected
beta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 1 No Parameter Not Detected
delta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 1 No Parameter Not Detected
gamma-BHC (Lindane) 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.08 EPA 0.31 0.31 0 1 No Parameter Not Detected
Total BHC 0 1 0.1 0.1 0.1 0.1 ND 0.1 U NA 0 1 No Parameter Not Detected
4,4'-DDD 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 167 0 1 No Parameter Not Detected
4,4'-DDE 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 250 0 1 No Parameter Not Detected
4,4'-DDT 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 85 84.7 0 1 No Parameter Not Detected
Total DDT 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 1 No Parameter Not Detected
PCBs ( g/L)
Aroclor-1016 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Aroclor-1221 0 1 1 1 1 1 ND 1 U NA 0 1 No Parameter Not Detected
Aroclor-1232 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Aroclor-1242 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Aroclor-1248 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Aroclor-1254 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Aroclor-1260 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 EPA 36 35.7 0 1 No Parameter Not Detected
Total PCB 0 1 4 4 4 4 ND 4 U NA 0 1 No Parameter Not Detected
SVOCs ( g/L)
1,2,4-Trichlorobenzene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
1,3-Dichlorobenzene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
1,4-Dichlorobenzene 0 1 5 5 5 5 ND 5 U 3 FDEP 2 1.67 0 1 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2,4,5-Trichlorophenol 0 1 10 10 10 10 ND 10 U NA 0 1 No Parameter Not Detected
2,4,6-Trichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2,4-Dichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2,4-Dimethylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2,4-Dinitrophenol 0 1 10 10 10 10 ND 10 UJ NA 0 1 No Parameter Not Detected
2,4-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2,6-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2-Chloronaphthalene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 1 10 10 10 10 ND 10 UJ NA 0 1 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2-Nitroaniline 0 1 10 10 10 10 ND 10 U NA 0 1 No Parameter Not Detected
2-Nitrophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 1 10 10 10 10 ND 10 U NA 0 1 No Parameter Not Detected
3-Methylphenol/4-Methylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
3-Nitroaniline 0 1 10 10 10 10 ND 10 U NA 0 1 No Parameter Not Detected
4-Bromophenyl-phenylether 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
4-Chloro-3-methylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
4-Chloroaniline 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
4-Nitroaniline 0 1 10 10 10 10 ND 10 U NA 0 1 No Parameter Not Detected
4-Nitrophenol 0 1 10 10 10 10 ND 10 U NA 0 1 No Parameter Not Detected
Benzo(b)fluoranthene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Benzo(g,h,i)perylene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Benzo(k)fluoranthene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected



Table 10-2-24
Wetland 3 Phase III
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimu
m SQL Max SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Number 
Analyzed

Retained for 
Refinement? Rationale

SVOCs ( g/L) - cont.
bis(2-Chloroethoxy)methane 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 0.3 EPA 8.33 8.33 0 1 No Parameter Not Detected
Butylbenzylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Carbazole 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Dibenzofuran 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Diethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Dimethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Di-n-octylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Hexachlorobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Hexachlorobutadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Hexachlorocyclopentadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Hexachloroethane 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Isophorone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Nitrobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
N-Nitrosodiphenylamine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Pentachlorophenol 0 1 10 10 10 10 ND 10 U NA 0 1 No Parameter Not Detected
Phenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
PAHs ( g/L)
2-Methylnaphthalene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Acenaphthene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Acenaphthylene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Anthracene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Benzo(a)anthracene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Benzo(a)pyrene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Chrysene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Dibenz(a,h)anthracene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Fluoranthene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Fluorene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Naphthalene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 26 FDEP 0.10 0.10 0 1 No Parameter Not Detected
Phenanthrene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Pyrene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Total PAH 0 1 32.5 32.5 32.5 32.5 ND 32.5 U NA 0 1 No Parameter Not Detected
VOCs ( g/L)
1,1,2,2-Tetrachloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,1,2-Trichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,1-Dichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,2-Dichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,2-Dichloroethene (total) 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,2-Dichloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
2-Butanone (MEK) 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
2-Hexanone 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Acetone 1 1 28 28 28 041W030101 28 NA 0 1 Yes No SV
Bromodichloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Bromoform 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Bromomethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Carbon disulfide 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Carbon tetrachloride 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Chloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Chloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
cis-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Dibromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Styrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Tetrachloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
trans-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Trichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Vinyl chloride 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Xylene (Total) 0 1 1 1 1 1 ND 1 U NA 0 1 No Parameter Not Detected

Notes:
Sources for Screening Values (SVs): Supporting Information: Supporting Information:

N/A   = Not applicable.
FDEP = Surface Water Quality Criteria HQ = Hazard Quotient D = Diluted Result RV   = Refinement value (detailed explanation of RVs provided in Section 8). Average result calculations include summing detections and one half the detection limits for not detecte
EPA = Ambient Water Quality Criteria SQL = Sample Quanitation Limit UJ = Not detected.  SQL is estimated.  SV   = Screening value (detailed explanation for SVs provided in Section 8).

parameters.  As a result, some average detections may exceed the Max detections.
 U or ND = Not Detected at or above the SQL N/R   = No refinement value available. Parameters in bold were detected and exceeded Ref. Conc.s.
 N/A = No screening value available J = Estimated Value PEL  = Probable effects level.



Table 10-2-25
Wetland 3 Phase III 
Surface Water COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Iron None None Acetone
Manganese
Barium

Detected Parameters



Table 10-2-26
Wetland 3 Phase II 
Sediment Dermal Exposure Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N 4.3E+02 = 2.6E+04 = MG/KG 041M030701 10 / 10 NAV 4.5E+03 1.0E-03 3 5.12E-06 2.56E-06 8.10E-05 5.42E-05
7440382 Arsenic C 5.6E-01 J 3.6E+01 = MG/KG 041M030301 9 / 10 N/A / 7.4E-01 8.7E+00 3.0E-02 2 2.13E-07 1.07E-07 4.82E-07 8.05E-07
7440393 Barium N 1.6E+00 = 4.4E+02 = MG/KG 041M030701 10 / 10 NAV 5.3E+01 1.0E-03 3 8.76E-08 4.38E-08 1.39E-06 9.27E-07
7440439 Cadmium N 5.2E-01 J 7.3E+01 = MG/KG 041M030701 7 / 10 1.9E-01 / 9.9E-01 8.9E+00 1.0E-03 3 1.45E-08 7.27E-09 2.30E-07 1.54E-07
7440473 Chromium N 1.5E+00 = 2.0E+02 = MG/KG 041M030701 10 / 10 NAV 2.6E+01 1.0E-03 3 3.92E-08 1.96E-08 6.21E-07 4.15E-07
7440484 Cobalt C N/A N/A 2.5E+00 J MG/KG 041M030201 1 / 10 1.6E-01 / 4.7E+00 7.2E-01 1.0E-03 3 5.00E-10 2.50E-10 1.13E-09 1.89E-09
7440508 Copper N 2.2E+00 J 6.9E+01 = MG/KG 041M030701 5 / 10 8.6E-01 / 3.1E+00 1.0E+01 1.0E-03 3 1.38E-08 6.88E-09 2.18E-07 1.46E-07
57125 Cyanide (CN) N 1.5E+00 = 5.1E+00 J MG/KG 041M030701 2 / 10 6.0E-01 / 5.2E+00 1.2E+00 1.0E-01 2 1.02E-07 5.10E-08 1.61E-06 1.08E-06

7439896 Iron N 1.9E+03 J 3.9E+05 = MG/KG 041M030701 10 / 10 NAV 6.0E+04 1.0E-03 3 7.72E-05 3.86E-05 1.22E-03 8.17E-04
7439921 Lead N 2.4E+00 = 1.0E+02 J MG/KG 041M030201 10 / 10 NAV 2.1E+01 1.0E-03 3 2.02E-08 1.01E-08 3.20E-07 2.14E-07
7439965 Manganese N 2.3E+00 = 1.3E+03 J MG/KG 041M030701 10 / 10 NAV 1.5E+02 1.0E-03 3 2.54E-07 1.27E-07 4.02E-06 2.69E-06
7782492 Selenium N 4.4E-01 J 2.0E+00 J MG/KG 041M030201 3 / 10 1.6E-01 / 1.1E+00 6.6E-01 1.0E-03 3 4.00E-10 2.00E-10 6.33E-09 4.23E-09
7440622 Vanadium N 1.2E+00 J 1.6E+02 = MG/KG 041M030701 10 / 10 NAV 2.1E+01 1.0E-03 3 3.20E-08 1.60E-08 5.07E-07 3.39E-07
7440666 Zinc N 1.2E+00 = 3.0E+02 = MG/KG 041M030701 10 / 10 NAV 3.7E+01 1.0E-03 3 5.94E-08 2.97E-08 9.40E-07 6.29E-07
72548 4,4'-DDD C 1.3E-03 J 4.0E-01 J MG/KG 001M000303 10 / 10 NAV 4.9E-02 3.0E-02 1 2.40E-09 1.20E-09 5.43E-09 9.07E-09
72559 4,4'-DDE C 8.4E-04 J 1.2E-01 J MG/KG 001M000303 7 / 10 8.8E-04 / 1.5E-03 1.5E-02 3.0E-02 1 7.20E-10 3.60E-10 1.63E-09 2.72E-09
50293 4,4'-DDT C 3.2E-04 J 2.2E-01 = MG/KG 001M000303 9 / 10 N/A / 1.1E-03 2.4E-02 3.0E-02 1 1.32E-09 6.60E-10 2.98E-09 4.99E-09
309002 Aldrin C 2.3E-04 J 1.0E-03 J MG/KG 041M030201 3 / 10 1.3E-05 / 1.1E-02 1.0E-03 1.0E-01 2 2.00E-11 1.00E-11 4.52E-11 7.56E-11
319846 alpha-BHC C 1.9E-04 J 1.2E-03 J MG/KG 041M030501 3 / 10 1.2E-05 / 1.1E-02 1.0E-03 4.0E-02 2 9.60E-12 4.80E-12 2.17E-11 3.63E-11
5103719 alpha-Chlordane C 1.7E-04 J 2.2E-03 J MG/KG 001M000303 8 / 10 2.2E-05 / 5.3E-05 6.1E-04 4.0E-02 2 1.76E-11 8.80E-12 3.98E-11 6.65E-11
11096825 Aroclor-1260 C N/A N/A 3.5E-01 DJ MG/KG 041M030201 1 / 10 2.4E-03 / 2.2E-01 5.2E-02 1.4E-02 3 9.66E-10 4.83E-10 2.18E-09 3.65E-09
319857 beta-BHC C N/A N/A 7.0E-04 J MG/KG 041M030301 1 / 10 1.2E-05 / 1.1E-02 9.2E-04 4.0E-02 2 5.60E-12 2.80E-12 1.27E-11 2.12E-11
319868 delta-BHC C 1.8E-04 J 2.5E-04 J MG/KG 041M030101 2 / 10 1.3E-05 / 1.1E-02 8.8E-04 4.0E-02 2 2.00E-12 1.00E-12 4.52E-12 7.56E-12
60571 Dieldrin C N/A N/A 6.0E-03 J MG/KG 041M030201 1 / 10 2.4E-04 / 2.2E-02 2.3E-03 1.0E-01 2 1.20E-10 6.00E-11 2.71E-10 4.54E-10

1031078 Endosulfan sulfate N 1.5E-03 J 1.7E-03 J MG/KG 041M030701 2 / 10 2.4E-04 / 2.2E-02 2.0E-03 1.0E-01 2 3.40E-11 1.70E-11 5.38E-10 3.60E-10
72208 Endrin N 5.3E-04 J 1.8E-03 J MG/KG 041M030301 4 / 10 2.4E-04 / 2.2E-02 1.9E-03 1.0E-01 2 3.60E-11 1.80E-11 5.70E-10 3.81E-10

53494705 Endrin ketone N N/A N/A 1.4E-03 J MG/KG 041M030501 1 / 10 2.4E-04 / 2.2E-02 1.9E-03 1.0E-01 2 2.80E-11 1.40E-11 4.43E-10 2.96E-10
57749 gamma-Chlordane C 1.1E-04 = 1.7E-03 J MG/KG 041M030201 3 / 10 2.2E-05 / 1.1E-02 1.0E-03 4.0E-02 2 1.36E-11 6.80E-12 3.08E-11 5.14E-11
95501 1,2-Dichlorobenzene C N/A N/A 4.1E-01 J MG/KG 041M030201 1 / 10 4.0E-01 / 2.1E+00 4.1E-01 1.0E-02 3 8.20E-10 4.10E-10 1.85E-09 3.10E-09
106467 1,4-Dichlorobenzene C 5.8E-02 J 1.4E+00 J MG/KG 041M030201 4 / 10 4.0E-01 / 2.1E+00 5.8E-01 1.0E-02 3 2.80E-09 1.40E-09 6.33E-09 1.06E-08
83329 Acenaphthene N N/A N/A 9.8E-02 = MG/KG 041M030301 1 / 10 1.9E-02 / 4.8E-01 9.8E-02 1.0E-02 3 1.96E-10 9.80E-11 3.10E-09 2.07E-09
56553 Benzo(a)anthracene C N/A N/A 2.3E-02 J MG/KG 041M030101 1 / 10 4.6E-02 / 4.8E-01 1.1E-01 1.3E-01 2 5.98E-10 2.99E-10 1.35E-09 2.26E-09
50328 Benzo(a)pyrene C 4.8E-02 = 1.8E-01 = MG/KG 041M030701 2 / 10 4.6E-02 / 4.8E-01 1.3E-01 1.3E-01 2 4.68E-09 2.34E-09 1.06E-08 1.77E-08
205992 Benzo(b)fluoranthene C N/A N/A 8.5E-02 = MG/KG 041M030101 1 / 10 4.6E-02 / 4.8E-01 1.2E-01 1.3E-01 2 2.21E-09 1.11E-09 5.00E-09 8.35E-09
191242 Benzo(g,h,i)perylene C N/A N/A 4.6E-02 = MG/KG 041M030101 1 / 10 4.6E-02 / 4.8E-01 1.2E-01 1.3E-01 2 1.20E-09 5.98E-10 2.70E-09 4.52E-09
207089 Benzo(k)fluoranthene C N/A N/A 2.7E-02 J MG/KG 041M030101 1 / 10 4.6E-02 / 4.8E-01 1.1E-01 1.3E-01 2 7.02E-10 3.51E-10 1.59E-09 2.65E-09
117817 bis(2-Ethylhexyl)phthalate (BEHP) C 7.6E-02 J 2.7E-01 J MG/KG 041M030701 4 / 10 3.8E-01 / 3.0E+00 3.4E-01 1.0E-01 1 5.40E-09 2.70E-09 1.22E-08 2.04E-08
85687 Butylbenzylphthalate N N/A N/A 2.3E-02 J MG/KG 041M030101 1 / 10 5.4E-02 / 3.0E+00 4.7E-01 1.0E-01 2 4.60E-10 2.30E-10 7.28E-09 4.87E-09
218019 Chrysene C N/A N/A 3.2E-02 J MG/KG 041M030101 1 / 10 4.6E-02 / 4.8E-01 1.2E-01 1.3E-01 2 8.32E-10 4.16E-10 1.88E-09 3.14E-09
84742 Di-n-butylphthalate N 3.6E-02 J 7.7E-02 J MG/KG 041M030301 2 / 10 4.3E-01 / 3.0E+00 4.7E-01 1.0E-01 2 1.54E-09 7.70E-10 2.44E-08 1.63E-08
117840 Di-n-octylphthalate N 4.5E-02 J 4.5E-02 J MG/KG 041M030601 2 / 10 4.0E-01 / 3.0E+00 4.6E-01 1.0E-01 2 9.00E-10 4.50E-10 1.42E-08 9.52E-09
84662 Diethylphthalate N N/A N/A 4.7E-02 J MG/KG 041M030301 1 / 10 4.0E-01 / 3.0E+00 4.8E-01 1.0E-01 2 9.40E-10 4.70E-10 1.49E-08 9.95E-09
206440 Fluoranthene N N/A N/A 4.6E-02 = MG/KG 041M030101 1 / 10 4.6E-02 / 4.8E-01 1.2E-01 1.3E-01 2 1.20E-09 5.98E-10 1.89E-08 1.27E-08
86737 Fluorene N N/A N/A 9.5E-02 = MG/KG 041M030301 1 / 10 1.9E-02 / 4.8E-01 9.8E-02 1.0E-02 3 1.90E-10 9.50E-11 3.01E-09 2.01E-09
193395 Indeno(1,2,3-cd)pyrene C N/A N/A 3.1E-02 J MG/KG 041M030101 1 / 10 4.6E-02 / 4.8E-01 1.2E-01 1.3E-01 2 8.06E-10 4.03E-10 1.82E-09 3.05E-09
91203 Naphthalene N N/A N/A 1.6E-01 = MG/KG 041M030301 1 / 10 4.0E-02 / 4.8E-01 1.3E-01 1.0E-02 3 3.20E-10 1.60E-10 5.07E-09 3.39E-09
85018 Phenanthrene N N/A N/A 2.4E-02 J MG/KG 041M030101 1 / 10 4.6E-02 / 4.8E-01 1.1E-01 1.0E-02 3 4.80E-11 2.40E-11 7.60E-10 5.08E-10
108952 Phenol N N/A N/A 5.5E-02 J MG/KG 001M000301 1 / 10 4.0E-01 / 3.0E+00 5.0E-01 1.0E-02 3 1.10E-10 5.50E-11 1.74E-09 1.16E-09
129000 Pyrene N N/A N/A 4.3E-02 = MG/KG 041M030101 1 / 10 4.6E-02 / 4.8E-01 1.2E-01 1.0E-02 3 8.60E-11 4.30E-11 1.36E-09 9.10E-10
78933 2-Butanone (MEK) N N/A N/A 1.8E-01 = MG/KG 041M030701 1 / 10 1.3E-02 / 2.0E-01 4.0E-02 1.0E-02 3 3.60E-10 1.80E-10 5.70E-09 3.81E-09
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Table 10-2-26
Wetland 3 Phase II 
Sediment Dermal Exposure Dose-Child Trespasser and Adult Maintenance Worker
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67641 Acetone N N/A N/A 1.1E+00 J MG/KG 041M030701 1 / 10 1.4E-02 / 1.6E+00 2.2E-01 1.0E-02 3 2.20E-09 1.10E-09 3.48E-08 2.33E-08
71432 Benzene C 1.8E-02 J 3.4E-02 J MG/KG 041M030201 2 / 10 1.3E-02 / 2.0E-01 2.2E-02 1.0E-02 3 6.80E-11 3.40E-11 1.54E-10 2.57E-10
85018 Chlorobenzene N 2.0E-03 J 6.2E-01 = MG/KG 041M030301 6 / 10 1.3E-02 / 2.0E-01 1.2E-01 1.0E-02 3 1.24E-09 6.20E-10 1.96E-08 1.31E-08
129000 Toluene N N/A N/A 2.0E-03 J MG/KG 041M030701 1 / 10 1.3E-02 / 2.0E-01 2.2E-02 1.0E-02 3 4.00E-12 2.00E-12 6.33E-11 4.23E-11

Equation for sediment risk:
Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).

Where:                                 Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
DADsd           =    Dermal Absorbed Dose-soil contact (mg/kg-day). BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).

DAevent       =    Dermal absorbed dose per event (mg/cm2-event) AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
SA               =    Skin surface area available for contact (cm2).                                 Cancer ! 25,550 days (child trespasser/adult maintenance worker).
EV               =    Event frequency (events/day).
EF               =    Exposure frequency (days/year).
ED               =    Exposure duration (years).
BW             =    Body weight (kg) 70 kg (adult) 45 kg (child).
AT             =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr
                          carcinogenic effects AT = 70 yr x 365 dy/yr.

Equation for DAevent for sediment contact:

Where:
Csd               =    Chemical concentration in sediment (mg/kg).

CF               =    Conversion factor (10-6 kg/mg).
AF               =    Adherence factor of sediment to soil (mg/cm2-event).
                          0.2 (children playing in wet soil) 0.1 (construction worker)
ABsd            =    Dermal absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

      (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 10-2-27
Wetland 3 Phase II 
Sediment Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal Hazard 
Quotient

Dermal Cancer 
Risk

Dermal Hazard 
Quotient

Dermal Cancer 
Risk

Aluminum N 2.6E+04 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A 8.1E-04 N/A 5.4E-04 N/A
Arsenic C 3.6E+01 3.0E-04 1.5E+00 4.1E-01 3 1.2E-04 3.7E+00 3.9E-03 1.8E-06 6.5E-03 2.9E-06
Barium N 4.4E+02 7.0E-02 N/A 7.0E-02 1, 3 4.9E-03 N/A 2.8E-04 N/A 1.9E-04 N/A
Cadmium N 7.3E+01 5.0E-04 N/A 2.5E-02 1 1.3E-05 N/A 1.8E-02 N/A 1.2E-02 N/A
Chromium N 2.0E+02 N/A N/A 2.5E-02 1 N/A N/A N/A N/A N/A N/A
Cobalt C 2.5E+00 2.0E-02 N/A 8.0E-01 3 1.6E-02 N/A 7.1E-08 N/A 1.2E-07 N/A
Copper N 6.9E+01 4.0E-02 N/A 3.0E-01 3 1.2E-02 N/A 1.8E-05 N/A 1.2E-05 N/A
Cyanide (CN) N 5.1E+00 2.0E-02 N/A 1.7E-01 3 3.4E-03 N/A 4.7E-04 N/A 3.2E-04 N/A
Iron N 3.9E+05 3.0E-01 N/A 1.5E-01 3 4.5E-02 N/A 2.7E-02 N/A 1.8E-02 N/A
Lead N 1.0E+02 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Manganese N 1.3E+03 2.4E-02 N/A 4.0E-02 1, 3 9.6E-04 N/A 4.2E-03 N/A 2.8E-03 N/A
Selenium N 2.0E+00 5.0E-03 N/A 5.5E-01 1 2.8E-03 N/A 2.3E-06 N/A 1.5E-06 N/A
Vanadium N 1.6E+02 7.0E-03 N/A 2.6E-02 1 1.8E-04 N/A 2.8E-03 N/A 1.9E-03 N/A
Zinc N 3.0E+02 3.0E-01 N/A 2.0E-01 3, 4 6.0E-02 N/A 1.6E-05 N/A 1.0E-05 N/A
4,4'-DDD C 4.0E-01 N/A 2.4E-01 3.0E-02 2 N/A 8.0E+00 N/A 4.3E-08 N/A 7.3E-08
4,4'-DDE C 1.2E-01 N/A 3.4E-01 3.0E-02 2 N/A 1.1E+01 N/A 1.8E-08 N/A 3.1E-08
4,4'-DDT C 2.2E-01 5.0E-04 3.4E-01 3.0E-02 2 1.5E-05 1.1E+01 2.0E-04 3.4E-08 3.3E-04 5.7E-08
Aldrin C 1.0E-03 3.0E-05 1.7E+01 1.3E-02 3 4.0E-07 1.3E+03 1.1E-04 5.8E-08 1.9E-04 9.7E-08
alpha-BHC C 1.2E-03 5.0E-04 6.3E+00 1.4E-02 3 7.1E-06 4.4E+02 3.1E-06 9.6E-09 5.1E-06 1.6E-08
alpha-Chlordane C 2.2E-03 5.0E-04 3.5E-01 8.0E-01 1 4.0E-04 4.4E-01 9.9E-08 1.7E-11 1.7E-07 2.9E-11
Aroclor-1260 C 3.5E-01 N/A 2.0E+00 1.4E-01 2 N/A 1.4E+01 N/A 3.1E-08 N/A 5.2E-08
beta-BHC C 7.0E-04 2.0E-04 1.8E+00 1.4E-02 3 2.8E-06 1.3E+02 4.5E-06 1.6E-09 7.5E-06 2.7E-09
delta-BHC C 2.5E-04 5.0E-04 6.3E+00 1.4E-02 3 7.1E-06 4.4E+02 6.4E-07 2.0E-09 1.1E-06 3.4E-09
Dieldrin C 6.0E-03 5.0E-05 1.6E+01 5.0E-01 3 2.5E-05 3.2E+01 1.1E-05 8.7E-09 1.8E-05 1.5E-08
Endosulfan sulfate N 1.7E-03 6.0E-03 N/A 5.0E-01 3 3.0E-03 N/A 1.8E-07 N/A 1.2E-07 N/A
Endrin N 1.8E-03 3.0E-04 N/A 1.3E-02 3 3.8E-06 N/A 1.5E-04 N/A 1.0E-04 N/A
Endrin ketone N 1.4E-03 3.0E-04 N/A 1.3E-02 3 3.8E-06 N/A 1.2E-04 N/A 7.9E-05 N/A
gamma-Chlordane C 1.7E-03 5.0E-04 3.5E-01 8.0E-01 1 4.0E-04 4.4E-01 7.7E-08 1.3E-11 1.3E-07 2.2E-11
1,2-Dichlorobenzene C 4.1E-01 9.0E-02 N/A 8.0E-01 3 7.2E-02 N/A 2.6E-08 N/A 4.3E-08 N/A
1,4-Dichlorobenzene C 1.4E+00 3.0E-02 2.4E-02 9.0E-01 3 2.7E-02 2.7E-02 2.3E-07 1.7E-10 3.9E-07 2.8E-10
Acenaphthene N 9.8E-02 6.0E-02 N/A 4.2E-02 3 2.5E-03 N/A 1.2E-06 N/A 8.2E-07 N/A
Benzo(a)anthracene C 2.3E-02 N/A 7.3E-01 3.1E-01 3 N/A 2.4E+00 N/A 3.2E-09 N/A 5.3E-09
Benzo(a)pyrene C 1.8E-01 N/A 7.3E+00 3.1E-01 3 N/A 2.4E+01 N/A 2.5E-07 N/A 4.2E-07
Benzo(b)fluoranthene C 8.5E-02 N/A 7.3E-01 3.1E-01 3 N/A 2.4E+00 N/A 1.2E-08 N/A 2.0E-08
Benzo(g,h,i)perylene C 4.6E-02 N/A 7.3E-01 3.1E-01 3 N/A 2.4E+00 N/A 6.4E-09 N/A 1.1E-08
Benzo(k)fluoranthene C 2.7E-02 N/A 7.3E-02 3.1E-01 3 N/A 2.4E-01 N/A 3.7E-10 N/A 6.2E-10
bis(2-Ethylhexyl)phthalate (BEHP) C 2.7E-01 2.0E-02 1.4E-02 1.0E-01 2 2.0E-03 1.4E-01 6.1E-06 1.7E-09 1.0E-05 2.9E-09
Butylbenzylphthalate N 2.3E-02 2.0E-01 N/A 1.7E-02 3 3.5E-03 N/A 2.1E-06 N/A 1.4E-06 N/A
Chrysene C 3.2E-02 7.3E-03 N/A 3.1E-01 3 2.3E-03 N/A 8.3E-07 N/A 1.4E-06 N/A
Di-n-butylphthalate N 7.7E-02 1.0E-01 N/A 3.1E-01 3 3.1E-02 N/A 7.9E-07 N/A 5.3E-07 N/A
Di-n-octylphthalate N 4.5E-02 4.0E-02 N/A 3.1E-01 3 1.2E-02 N/A 1.1E-06 N/A 7.7E-07 N/A
Diethylphthalate N 4.7E-02 8.0E-01 N/A 7.0E-01 3 5.6E-01 N/A 2.7E-08 N/A 1.8E-08 N/A
Fluoranthene N 4.6E-02 N/A 4.0E-02 3.1E-01 3 N/A 1.3E-01 N/A 2.4E-09 N/A 1.6E-09
Fluorene N 9.5E-02 4.0E-02 N/A 3.1E-01 3 1.2E-02 N/A 2.4E-07 N/A 1.6E-07 N/A
Indeno(1,2,3-cd)pyrene C 3.1E-02 7.3E-01 N/A 3.1E-01 3 2.3E-01 N/A 8.1E-09 N/A 1.3E-08 N/A
Naphthalene N 1.6E-01 2.0E-02 N/A 5.9E-02 3 1.2E-03 N/A 4.3E-06 N/A 2.9E-06 N/A
Phenanthrene N 2.4E-02 N/A 3.0E-02 7.3E-01 3 N/A 4.1E-02 N/A 3.1E-11 N/A 2.1E-11
Phenol N 5.5E-02 6.0E-01 N/A 9.0E-01 3 5.4E-01 N/A 3.2E-09 N/A 2.2E-09 N/A
Pyrene N 4.3E-02 N/A 3.0E-02 3.1E-01 3 N/A 9.7E-02 N/A 1.3E-10 N/A 8.8E-11
2-Butanone (MEK) N 1.8E-01 6.0E-01 N/A 1.0E-01 2 6.0E-02 N/A 9.5E-08 N/A 6.3E-08 N/A
Acetone N 1.1E+00 1.0E-01 N/A 1.0E-01 2 1.0E-02 N/A 3.5E-06 N/A 2.3E-06 N/A
Benzene C 3.4E-02 3.0E-03 5.5E-02 8.8E-02 3 2.6E-04 6.3E-01 5.8E-07 9.6E-11 9.7E-07 1.6E-10
Chlorobenzene N 6.2E-01 2.0E-02 N/A 7.3E-02 3 1.5E-03 N/A 1.3E-05 N/A 9.0E-06 N/A
Toluene N 2.0E-03 2.0E-01 N/A 3.1E-01 3 6.2E-02 N/A 1.0E-09 N/A 6.8E-10 N/A

Notes:
Oral RfD          =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF           =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI             =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; Risk calculation equation, cancer:

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD     =  Dermal reference dose-sources: (1) RAIS value; (2) adjusted for ABSGI.
Dermal SF       =  Dermal slope factor-sources: (1) RAIS value; (2) adjusted for ABSGI.

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk: Risk calculation equation, noncancer:

Where:
RfDdermal = Dermal reference dose.
RFDoral =Oral reference dose.
ABSGI =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 10-2-28
Wetland 3 Phase II 
Sediment Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion Hazard 
Quotient

Ingestion 
Cancer Risk

Ingestion Hazard 
Quotient

Ingestion 
Cancer Risk

Aluminum N 2.6E+04 1.0E+00 N/A 8.10E-03 N/A 5.21E-03 N/A
Arsenic C 3.6E+01 3.0E-04 1.5E+00 5.35E-03 2.41E-06 8.60E-03 3.87E-06
Barium N 4.4E+02 7.0E-02 N/A 1.98E-03 N/A 1.27E-03 N/A
Cadmium N 7.3E+01 5.0E-04 N/A 4.60E-02 N/A 2.96E-02 N/A
Chromium N 2.0E+02 N/A N/A N/A N/A N/A N/A
Cobalt C 2.5E+00 2.0E-02 N/A 5.65E-06 N/A 9.09E-06 N/A
Copper N 6.9E+01 4.0E-02 N/A 5.45E-04 N/A 3.50E-04 N/A
Cyanide (CN) N 5.1E+00 2.0E-02 N/A 8.07E-05 N/A 5.19E-05 N/A
Iron N 3.9E+05 3.0E-01 N/A 4.07E-01 N/A 2.62E-01 N/A
Lead N 1.0E+02 N/A N/A N/A N/A N/A N/A
Manganese N 1.3E+03 2.4E-02 N/A 1.68E-02 N/A 1.08E-02 N/A
Selenium N 2.0E+00 5.0E-03 N/A 1.27E-04 N/A 8.14E-05 N/A
Vanadium N 1.6E+02 7.0E-03 N/A 7.24E-03 N/A 4.65E-03 N/A
Zinc N 3.0E+02 3.0E-01 N/A 3.13E-04 N/A 2.01E-04 N/A
4,4'-DDD C 4.0E-01 N/A 2.4E-01 N/A 4.34E-09 N/A 6.98E-09
4,4'-DDE C 1.2E-01 N/A 3.4E-01 N/A 1.85E-09 N/A 2.97E-09
4,4'-DDT C 2.2E-01 5.0E-04 3.4E-01 1.99E-05 3.38E-09 3.20E-05 5.44E-09
Aldrin C 1.0E-03 3.0E-05 1.7E+01 1.51E-06 7.69E-10 2.42E-06 1.24E-09
alpha-BHC C 1.2E-03 5.0E-04 6.3E+00 1.09E-07 3.42E-10 1.74E-07 5.50E-10
alpha-Chlordane C 2.2E-03 5.0E-04 3.5E-01 1.99E-07 3.48E-11 3.20E-07 5.60E-11
Aroclor-1260 C 3.5E-01 N/A 2.0E+00 N/A 3.17E-08 N/A 5.09E-08
beta-BHC C 7.0E-04 2.0E-04 1.8E+00 1.58E-07 5.70E-11 2.54E-07 9.16E-11
delta-BHC C 2.5E-04 5.0E-04 6.3E+00 2.26E-08 7.12E-11 3.63E-08 1.14E-10
Dieldrin C 6.0E-03 5.0E-05 1.6E+01 5.43E-06 4.34E-09 8.72E-06 6.98E-09
Endosulfan sulfate N 1.7E-03 6.0E-03 N/A 8.97E-08 N/A 5.77E-08 N/A
Endrin N 1.8E-03 3.0E-04 N/A 1.90E-06 N/A 1.22E-06 N/A
Endrin ketone N 1.4E-03 3.0E-04 N/A 1.48E-06 N/A 9.50E-07 N/A
gamma-Chlordane C 1.7E-03 5.0E-04 3.5E-01 1.54E-07 2.69E-11 2.47E-07 4.32E-11
1,2-Dichlorobenzene C 4.1E-01 9.0E-02 N/A 2.06E-07 N/A 3.31E-07 N/A
1,4-Dichlorobenzene C 1.4E+00 3.0E-02 2.4E-02 2.11E-06 1.52E-09 3.39E-06 2.44E-09
Acenaphthene N 9.8E-02 6.0E-02 N/A 5.17E-07 N/A 3.32E-07 N/A
Benzo(a)anthracene C 2.3E-02 N/A 7.3E-01 N/A 7.59E-10 N/A 1.22E-09
Benzo(a)pyrene C 1.8E-01 N/A 7.3E+00 N/A 5.94E-08 N/A 9.55E-08
Benzo(b)fluoranthene C 8.5E-02 N/A 7.3E-01 N/A 2.81E-09 N/A 4.51E-09
Benzo(g,h,i)perylene C 4.6E-02 N/A 7.3E-01 N/A 1.52E-09 N/A 2.44E-09
Benzo(k)fluoranthene C 2.7E-02 N/A 7.3E-02 N/A 8.91E-11 N/A 1.43E-10
bis(2-Ethylhexyl)phthalate (BEHP) C 2.7E-01 2.0E-02 1.4E-02 6.11E-07 1.71E-10 9.81E-07 2.75E-10
Butylbenzylphthalate N 2.3E-02 2.0E-01 N/A 3.64E-08 N/A 2.34E-08 N/A
Chrysene C 3.2E-02 7.3E-03 N/A 1.98E-07 N/A 3.19E-07 N/A
Di-n-butylphthalate N 7.7E-02 1.0E-01 N/A 2.44E-07 N/A 1.57E-07 N/A
Di-n-octylphthalate N 4.5E-02 4.0E-02 N/A 3.56E-07 N/A 2.29E-07 N/A
Diethylphthalate N 4.7E-02 8.0E-01 N/A 1.86E-08 N/A 1.20E-08 N/A
Fluoranthene N 4.6E-02 N/A 4.0E-02 N/A 5.83E-10 N/A 3.74E-10
Fluorene N 9.5E-02 4.0E-02 N/A 7.52E-07 N/A 4.83E-07 N/A
Indeno(1,2,3-cd)pyrene C 3.1E-02 7.3E-01 N/A 1.92E-09 N/A 3.09E-09 N/A
Naphthalene N 1.6E-01 2.0E-02 N/A 2.53E-06 N/A 1.63E-06 N/A
Phenanthrene N 2.4E-02 N/A 3.0E-02 N/A 2.28E-10 N/A 1.47E-10
Phenol N 5.5E-02 6.0E-01 N/A 2.90E-08 N/A 1.87E-08 N/A
Pyrene N 4.3E-02 N/A 3.0E-02 N/A 4.08E-10 N/A 2.63E-10
2-Butanone (MEK) N 1.8E-01 6.0E-01 N/A 9.50E-08 N/A 6.11E-08 N/A
Acetone N 1.1E+00 1.0E-01 N/A 3.48E-06 N/A 2.24E-06 N/A
Benzene C 3.4E-02 3.0E-03 5.5E-02 5.13E-07 8.46E-11 8.24E-07 1.36E-10
Chlorobenzene N 6.2E-01 2.0E-02 N/A 9.81E-06 N/A 6.31E-06 N/A
Toluene N 2.0E-03 2.0E-01 N/A 3.17E-09 N/A 2.04E-09 N/A

Notes:
Oral RfD      =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF       =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     =  chronic daily intake (mg/kg-day)

Equation for Chronic Daily Intake, sediment risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day). =   Oral reference dose.
EPCsd    =      Exposure point concentration in sediment (mg/kg). =   Oral slope factor.
IRsd        =      Incidental ingestion rate for sediment (mg/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
CF        =      Conversion factor (1E-6 kg/mg).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                          carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
IRsd =       100 mg/day for age groups greater than 6-years old. 
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                           Cancer ! 25,550 days (child trespasser/adult maintenance worker).
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Table 10-2-29
Wetland 3 Phase II
Surface Water Dermal Absorbed Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N 9.9E+01 = 2.2E+03 = UG/L 041W030201 7 / 7 NAV 5.6E+02 2.2E-03 1.0E-03 5.59E-06 8.85E-05 1.18E-04
7440393 Barium N 2.8E+01 J 5.7E+01 J UG/L 041W030301 7 / 7 NAV 3.8E+01 5.7E-05 1.0E-03 1.48E-07 2.34E-06 3.13E-06
7440439 Cadmium N 3.4E+00 J 3.8E+00 J UG/L 041W030301 2 / 7 3.0E+00 / 4.6E+00 2.4E+00 3.8E-06 1.0E-03 9.88E-09 1.56E-07 2.09E-07
7440508 Copper N 4.7E+00 J 9.6E+00 J UG/L 041W030301 2 / 7 4.0E+00 / 4.5E+00 3.6E+00 9.6E-06 1.0E-03 2.50E-08 3.95E-07 5.28E-07
7439896 Iron N 7.8E+03 = 1.8E+05 = UG/L 041W030301 7 / 7 NAV 4.3E+04 1.8E-01 2.5E-04 1.14E-04 1.81E-03 2.42E-03
7439921 Lead N 1.9E+00 J 2.0E+01 = UG/L 041W030201 3 / 7 1.0E+00 / 1.6E+00 4.6E+00 2.0E-05 3.4E-04 1.79E-08 2.84E-07 3.80E-07
7439965 Manganese N 1.3E+02 = 2.7E+02 = UG/L 041W030201 7 / 7 NAV 1.7E+02 2.7E-04 1.0E-03 6.89E-07 1.09E-05 1.46E-05
7440622 Vanadium N 2.2E+00 J 1.1E+01 J UG/L 041W030301 4 / 7 2.0E+00 / 4.4E+00 4.3E+00 1.1E-05 1.0E-03 2.89E-08 4.57E-07 6.11E-07
11096825 Aroclor-1260 C N/A N/A 5.0E-01 J UG/L 041W030201 1 / 7 1.0E+00 / 1.0E+00 5.0E-01 5.0E-07 8.1E-01 3.80E-06 8.59E-06 2.87E-05
53494705 Endrin ketone N N/A N/A 2.5E-01 J UG/L 041W030201 1 / 7 1.0E-01 / 1.0E-01 7.9E-02 2.5E-07 1.2E-02 8.28E-08 1.31E-06 1.75E-06

95501 1,2-Dichlorobenzene C N/A N/A 1.0E+00 = UG/L 041W030301 1 / 7 1.0E+00 / 1.0E+01 2.5E+00 1.0E-06 4.1E-02 1.58E-07 3.58E-07 1.20E-06
106467 1,4-Dichlorobenzene C 2.0E+00 J 1.0E+01 = UG/L 041W030301 6 / 7 N/A / 1.0E+01 4.1E+00 1.0E-05 4.2E-02 1.62E-06 3.67E-06 1.23E-05
91203 Naphthalene N N/A N/A 1.0E+00 = UG/L 041W030401 1 / 7 1.0E+00 / 1.0E+01 2.5E+00 1.0E-06 4.7E-02 1.65E-07 2.61E-06 3.49E-06
71432 Benzene C 1.0E+00 J 3.0E+00 = UG/L 041W030401 5 / 7 1.0E+00 / 1.0E+01 2.1E+00 3.0E-06 1.5E-02 1.35E-07 3.05E-07 1.02E-06
85018 Chlorobenzene N 3.0E+00 = 3.0E+01 D UG/L 041W030301 6 / 7 N/A / 1.0E+01 1.1E+01 3.0E-05 2.8E-02 2.83E-06 4.49E-05 6.00E-05
156592 cis-1,2-Dichloroethene N N/A N/A 1.0E+00 = UG/L 041W030401 1 / 4 1.0E+00 / 1.0E+00 6.3E-01 1.0E-06 1.5E-02 4.83E-08 7.65E-07 1.02E-06
75092 Methylene chloride C 1.2E+02 D 1.2E+03 D UG/L 041W030101 2 / 7 3.0E+00 / 1.0E+01 1.9E+02 1.2E-03 3.5E-03 1.35E-05 3.06E-05 1.02E-04

Notes:
Equation for Dermal Absorbed Dose, surface water risk: Equation for DAevent for organics:

Where:
DADsw           =    Dermal absorbed dose-water contact (mg/kg-day).

DAevent       =    Dermal absorbed dose per event (mg/cm2-event). Where:
SA               =    Skin surface area available for contact (cm2). FA =    Fraction absorbed water (dimensionless).  From RAGS Part E, Exhibit B-4.
EV               =    Event frequency (events/day). Kp                =    Dermal permeability coefficient of compound in water (cm/hr).

      Source: (1) RAGS Part E, Exhibit B-4.
EF               =    Exposure frequency (days/year). Cw               =    Chemical concentration in water (mg/cm3).
ED               =    Exposure duration (years). tevent            =    Event duration (hr/event).

BW             =    Body weight (kg) 70 kg (adult) 45 kg (child). tevent            =    Lag time per event (hr/event).  From RAGS Part E, Exhibit B-4.
AT              =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr B =   Dimensionless ratio of the permeability coefficient of a compound, 
                               carcinogenic effects AT = 70 yr x 365 dy/yr.       calculated using the equation below:

Equation for DAevent for inorganics:

Where: Where:
Kp                =    Dermal permeability coefficient of compound in water (cm/hr). Kp     =    Dermal permeability coefficient of compound in water (cm/hr).
                               Source: RAGS Part E, Exhibit B-3 or Exhibit B-4               Source: (1) RAGS Part E.
Cw               =    Chemical concentration in water (mg/cm3). MW =    Molecular weight
tevent            =    Event duration (hr/event).

Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).
                                  Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                                  Cancer ! 25,550 days (child trespasser/adult maintenance worker).
tevent      =       2.6 hrs/dy (child trespasser/adult maintenance worker).
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Table 10-2-30
Wetland 3 Phase II 
Surface Water Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal 
Hazard 

Quotient
Dermal Cancer 

Risk

Dermal 
Hazard 

Quotient
Dermal Cancer 

Risk

Aluminum N 2.2E-03 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A 8.8E-04 N/A 1.2E-03 N/A
Barium N 5.7E-05 7.0E-02 N/A 7.0E-02 1, 2 4.9E-03 N/A 4.8E-04 N/A 6.4E-04 N/A
Cadmium N 3.8E-06 5.0E-04 N/A 2.5E-02 1 1.3E-05 N/A 1.3E-02 N/A 1.7E-02 N/A
Copper N 9.6E-06 4.0E-02 N/A 3.0E-01 3 1.2E-02 N/A 3.3E-05 N/A 4.4E-05 N/A
Iron N 1.8E-01 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Lead N 2.0E-05 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Manganese N 2.7E-04 1.4E-01 N/A 4.0E-02 1 5.6E-03 N/A 1.9E-03 N/A 2.6E-03 N/A
Vanadium N 1.1E-05 7.0E-03 N/A 2.6E-02 1 1.8E-04 N/A 2.5E-03 N/A 3.4E-03 N/A
Aroclor-1260 C 5.0E-07 N/A 2.0E+00 1.4E-01 2 N/A 1.4E+01 N/A N/A N/A N/A
Endrin ketone N 2.5E-07 3.0E-04 N/A 1.3E-02 3 3.8E-06 N/A 3.5E-01 N/A 4.7E-01 N/A
1,2-Dichlorobenzene C 1.0E-06 9.0E-02 N/A 8.0E-01 3 7.2E-02 N/A 5.0E-06 N/A 1.7E-05 N/A
1,4-Dichlorobenzene C 1.0E-05 3.0E-02 2.4E-02 9.0E-01 3 2.7E-02 2.7E-02 1.4E-04 9.8E-08 4.5E-04 3.3E-07
Naphthalene N 1.0E-06 2.0E-02 N/A 5.9E-02 3 1.2E-03 N/A 2.2E-03 N/A 3.0E-03 N/A
Benzene C 3.0E-06 3.0E-03 5.5E-02 8.8E-02 3 2.6E-04 6.3E-01 1.2E-03 1.9E-07 3.9E-03 6.4E-07
Chlorobenzene N 3.0E-05 2.0E-02 N/A 7.3E-02 3 1.5E-03 N/A 3.1E-02 N/A 4.1E-02 N/A
cis-1,2-Dichloroethene N 1.0E-06 1.0E-02 N/A 1.0E+00 3 1.0E-02 N/A 7.6E-05 N/A 1.0E-04 N/A
Methylene chloride C 1.2E-03 6.0E-02 7.5E-03 1.0E-01 3 6.1E-03 7.4E-02 5.0E-03 2.3E-06 1.7E-02 7.6E-06

Notes:
Oral RfD        =  Oral reference dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral SF         =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI                 =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD   =  Dermal reference dose adjusted for ABSGI.

Dermal SF     =  Dermal slope factoradjusted for ABSGI. Risk calculation equation, noncancer:

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk:

Where:
RfDdermal =     Dermal reference dose.

RFDoral =    Oral reference dose.
SFdermal =    Dermal slope factor.
ABSGI =    GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

     (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.

Dermal RfD 
(mg/kg-

day)

Dermal SF 
(mg/kg-
day)-1

Child Trespasser

S
W

 D
er

m
al

 R
is

k

Maintenance Worker

ABSGI 

Source
Exposure 

Route COPC

Maximum 
concentration 

(mg/cm3)

Oral RfD 
(mg/kg-

day)
Oral SF (mg/kg-

day)-1 ABSGI

Hazard Quotient
DAD

RfD
sw

dermal
"

Risk DAD SFsw dermal" #

RfD RfD ABSdermal oral GI" #

SF
RfD
ABS

dermal
oral

GI
"



Table 10-2-31
Wetland 3 Phase II
Surface Water Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion Hazard 
Quotient

Ingestion 
Cancer Risk

Ingestion Hazard 
Quotient

Ingestion 
Cancer Risk

Aluminum N 2.2E-03 1.0E+00 N/A 6.8E-08 N/A 4.4E-08 N/A
Barium N 5.7E-05 7.0E-02 N/A 2.6E-08 N/A 1.7E-08 N/A
Cadmium N 3.8E-06 5.0E-04 N/A 2.4E-07 N/A 1.5E-07 N/A
Copper N 9.6E-06 4.0E-02 N/A 7.6E-09 N/A 4.9E-09 N/A
Iron N 1.8E-01 N/A N/A N/A N/A N/A N/A
Lead N 2.0E-05 N/A N/A N/A N/A N/A N/A
Manganese N 2.7E-04 1.4E-01 N/A 6.0E-08 N/A 3.9E-08 N/A
Vanadium N 1.1E-05 7.0E-03 N/A 5.0E-08 N/A 3.2E-08 N/A
Aroclor-1260 C 5.0E-07 N/A 2.0E+00 N/A 4.5E-12 N/A 7.3E-12
Endrin ketone N 2.5E-07 3.0E-04 N/A 2.6E-08 N/A 1.7E-08 N/A
1,2-Dichlorobenzene C 1.0E-06 9.0E-02 N/A 5.0E-11 N/A 8.1E-11 N/A
1,4-Dichlorobenzene C 1.0E-05 3.0E-02 2.4E-02 1.5E-09 1.1E-12 2.4E-09 1.7E-12
Naphthalene N 1.0E-06 2.0E-02 N/A 1.6E-09 N/A 1.0E-09 N/A
Benzene C 3.0E-06 3.0E-03 5.5E-02 4.5E-09 7.5E-13 7.3E-09 1.2E-12
Chlorobenzene N 3.0E-05 2.0E-02 N/A 4.7E-08 N/A 3.1E-08 N/A
cis-1,2-Dichloroethene N 1.0E-06 1.0E-02 N/A 3.2E-09 N/A 2.0E-09 N/A
Methylene chloride C 1.2E-03 6.0E-02 7.5E-03 9.0E-08 4.1E-11 1.5E-07 6.5E-11

Notes:
Oral RfD        =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF          =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     

Equation for Chronic Daily Intake, surface water risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day). =   Oral reference dose.
EPCsw  =      Exposure point concentration in surface water (mg/L). =   Oral slope factor.

IRsw    =      Incidental ingestion rate for sediment (L/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                            carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
Irsw =       0.01 L/day exposure to surface water during wading for adolescents and adults.
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                              Cancer - 25,550 days (child trespasser/adult maintenance worker).
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Table 10-2-32
Wetland 3 Phase III 
Sediment Dermal Exposure Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N 1.6E+03 = 3.0E+03 = MG/KG 041M030201 2 / 2 NAV 2.3E+03 1.0E-03 3 5.90E-07 2.95E-07 9.34E-06 6.24E-06
7440382 Arsenic C 4.2E+00 J 1.5E+01 = MG/KG 041M030201 2 / 2 NAV 9.4E+00 3.0E-02 2 8.76E-08 4.38E-08 1.98E-07 3.31E-07
7440393 Barium N 1.9E+01 = 8.7E+01 = MG/KG 041M030201 2 / 2 NAV 5.3E+01 1.0E-03 3 1.74E-08 8.70E-09 2.75E-07 1.84E-07
7440439 Cadmium N N/A N/A 9.3E+00 = MG/KG 041M030701 1 / 2 N/A / 2.0E+00 5.2E+00 1.0E-03 3 1.86E-09 9.30E-10 2.94E-08 1.97E-08
7440484 Cobalt C N/A N/A 5.7E-01 J MG/KG 041M030701 1 / 2 N/A / 6.5E-01 4.5E-01 1.0E-03 3 1.14E-10 5.70E-11 2.58E-10 4.31E-10
57125 Cyanide (CN) N N/A N/A 2.6E+00 J MG/KG 041M030701 1 / 2 N/A / 3.0E+00 2.1E+00 1.0E-01 2 5.20E-08 2.60E-08 8.23E-07 5.50E-07

7439896 Iron N 6.7E+04 = 2.5E+05 = MG/KG 041M030201 2 / 2 NAV 1.6E+05 1.0E-03 3 4.92E-05 2.46E-05 7.79E-04 5.21E-04
7439921 Lead N 2.1E+01 = 3.6E+01 = MG/KG 041M030701 2 / 2 NAV 2.8E+01 1.0E-03 3 7.12E-09 3.56E-09 1.13E-07 7.54E-08
7439965 Manganese N 4.3E+01 = 2.4E+02 = MG/KG 041M030201 2 / 2 NAV 1.4E+02 1.0E-03 3 4.72E-08 2.36E-08 7.47E-07 5.00E-07
7782492 Selenium N 2.0E+00 J 5.4E+00 = MG/KG 041M030201 2 / 2 NAV 3.7E+00 1.0E-03 3 1.08E-09 5.40E-10 1.71E-08 1.14E-08
7440622 Vanadium N 6.4E+00 = 1.4E+01 = MG/KG 041M030201 2 / 2 NAV 1.0E+01 1.0E-03 3 2.70E-09 1.35E-09 4.27E-08 2.86E-08
7440666 Zinc N 4.6E+01 = 2.3E+02 = MG/KG 041M030701 2 / 2 NAV 1.4E+02 1.0E-03 3 4.68E-08 2.34E-08 7.41E-07 4.95E-07
72548 4,4'-DDD C 1.4E-02 J 4.9E-02 = MG/KG 041M030701 2 / 2 NAV 3.2E-02 3.0E-02 1 2.94E-10 1.47E-10 6.65E-10 1.11E-09
72559 4,4'-DDE C N/A N/A 1.1E-02 = MG/KG 041M030701 1 / 2 N/A / 1.6E-02 9.5E-03 3.0E-02 1 6.60E-11 3.30E-11 1.49E-10 2.49E-10
50293 4,4'-DDT C 3.7E-03 J 9.3E-03 = MG/KG 041M030701 2 / 2 NAV 6.5E-03 3.0E-02 1 5.58E-11 2.79E-11 1.26E-10 2.11E-10

1031078 Endosulfan sulfate N N/A N/A 7.2E-03 J MG/KG 041M030701 1 / 2 N/A / 1.6E-02 7.6E-03 1.0E-01 2 1.44E-10 7.20E-11 2.28E-09 1.52E-09
72208 Endrin N N/A N/A 2.8E-03 J MG/KG 041M030201 1 / 2 N/A / 7.0E-03 3.2E-03 1.0E-01 2 5.60E-11 2.80E-11 8.86E-10 5.93E-10
57749 gamma-Chlordane C N/A N/A 7.4E-04 J MG/KG 041M030701 1 / 2 N/A / 8.5E-03 2.5E-03 4.0E-02 2 5.92E-12 2.96E-12 1.34E-11 2.24E-11
117817 (BEHP) C N/A N/A 5.0E-01 J MG/KG 041M030701 1 / 2 N/A / 1.6E+00 6.5E-01 1.0E-01 1 1.00E-08 5.00E-09 2.26E-08 3.78E-08
78933 2-Butanone (MEK) N 3.8E-02 = 1.2E-01 = MG/KG 041M030201 2 / 2 NAV 7.9E-02 1.0E-02 3 2.40E-10 1.20E-10 3.80E-09 2.54E-09
67641 Acetone N 2.4E-01 = 7.7E-01 J MG/KG 041M030201 2 / 2 NAV 5.1E-01 1.0E-02 3 1.54E-09 7.70E-10 2.44E-08 1.63E-08
75150 Carbon disulfide N N/A N/A 1.7E-02 J MG/KG 041M030201 1 / 2 N/A / 1.1E-02 1.1E-02 2.5E-01 3 8.50E-10 4.25E-10 1.35E-08 9.00E-09

Notes:
Equation for sediment risk:

Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).

Where:                                  Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
DADsd           =    Dermal Absorbed Dose-soil contact (mg/kg-day). BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).

DAevent       =     Dermal absorbed dose per event (mg/cm2-event) AT        =       Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
SA               =    Skin surface area available for contact (cm2).                                  Cancer - 25,550 days (child trespasser/adult maintenance worker).
EV               =    Event frequency (events/day).
EF               =    Exposure frequency (days/year).
ED               =    Exposure duration (years).
BW             =    Body weight (kg) 70 kg (adult) 45 kg (child).
AT             =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr
                          carcinogenic effects AT = 70 yr x 365 dy/yr.

Equation for DAevent for sediment contact:

Where:
Csd               =    Chemical concentration in sediment (mg/kg).

CF               =    Conversion factor (10-6 kg/mg).
AF               =    Adherence factor of sediment to soil (mg/cm2-event).
                           0.2 (children playing in wet soil) 0.1 (construction worker)
ABsd            =    Dermal absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

      (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 10-2-33
Wetland 3 Phase III 
Sediment Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal Hazard 
Quotient

Dermal 
Cancer Risk

Dermal Hazard 
Quotient

Dermal Cancer 
Risk

Aluminum N 3.0E+03 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A 9.3E-05 N/A 6.2E-05 N/A
Arsenic C 1.5E+01 3.0E-04 1.5E+00 4.1E-01 3 1.2E-04 3.7E+00 1.6E-03 7.2E-07 2.7E-03 1.2E-06
Barium N 8.7E+01 7.0E-02 N/A 7.0E-02 1, 3 4.9E-03 N/A 5.6E-05 N/A 3.8E-05 N/A
Cadmium N 9.3E+00 5.0E-04 N/A 2.5E-02 1 1.3E-05 N/A 2.4E-03 N/A 1.6E-03 N/A
Cobalt C 5.7E-01 2.0E-02 N/A 8.0E-01 3 1.6E-02 N/A 1.6E-08 N/A 2.7E-08 N/A
Cyanide (CN) N 2.6E+00 2.0E-02 N/A 1.7E-01 3 3.4E-03 N/A 2.4E-04 N/A 1.6E-04 N/A
Iron N 2.5E+05 3.0E-01 N/A 1.5E-01 3 4.5E-02 N/A 1.7E-02 N/A 1.2E-02 N/A
Lead N 3.6E+01 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Manganese N 2.4E+02 2.4E-02 N/A 4.0E-02 1, 3 9.6E-04 N/A 7.8E-04 N/A 5.2E-04 N/A
Selenium N 5.4E+00 5.0E-03 N/A 5.5E-01 1 2.8E-03 N/A 6.2E-06 N/A 4.2E-06 N/A
Vanadium N 1.4E+01 7.0E-03 N/A 2.6E-02 1 1.8E-04 N/A 2.3E-04 N/A 1.6E-04 N/A
Zinc N 2.3E+02 3.0E-01 N/A 2.0E-01 3, 4 6.0E-02 N/A 1.2E-05 N/A 8.3E-06 N/A
4,4'-DDD C 4.9E-02 N/A 2.4E-01 3.0E-02 2 N/A 8.0E+00 N/A 5.3E-09 N/A 8.9E-09
4,4'-DDE C 1.1E-02 N/A 3.4E-01 3.0E-02 2 N/A 1.1E+01 N/A 1.7E-09 N/A 2.8E-09
4,4'-DDT C 9.3E-03 5.0E-04 3.4E-01 3.0E-02 2 1.5E-05 1.1E+01 8.4E-06 1.4E-09 1.4E-05 2.4E-09
Endosulfan sulfate N 7.2E-03 6.0E-03 N/A 5.0E-01 3 3.0E-03 N/A 7.6E-07 N/A 5.1E-07 N/A
Endrin N 2.8E-03 3.0E-04 N/A 1.3E-02 3 3.8E-06 N/A 2.4E-04 N/A 1.6E-04 N/A
gamma-Chlordane C 7.4E-04 5.0E-04 3.5E-01 8.0E-01 1 4.0E-04 4.4E-01 3.3E-08 5.9E-12 5.6E-08 9.8E-12
bis(2-Ethylhexyl)phthalate (BEHP) C 5.0E-01 2.0E-02 1.4E-02 1.0E-01 2 2.0E-03 1.4E-01 1.1E-05 3.2E-09 1.9E-05 5.3E-09
2-Butanone (MEK) N 1.2E-01 6.0E-01 N/A 1.0E-01 2 6.0E-02 N/A 6.3E-08 N/A 4.2E-08 N/A
Acetone N 7.7E-01 1.0E-01 N/A 1.0E-01 2 1.0E-02 N/A 2.4E-06 N/A 1.6E-06 N/A
Carbon disulfide N 1.7E-02 1.0E-01 N/A 1.0E-01 3 1.0E-02 N/A 1.3E-06 N/A 8.6E-07 N/A

Notes:
Oral RfD         =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF           =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI                    =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; Risk calculation equation, cancer:

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD     =  Dermal reference dose-sources: (1) RAIS value; (2) adjusted for ABSGI.
Dermal SF      =  Dermal slope factor-sources: (1) RAIS value; (2) adjusted for ABSGI.

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk: Risk calculation equation, noncancer:

Where:
RfDdermal =  Dermal reference dose.

RFDoral =  Oral reference dose.

ABSGI =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 
    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 10-2-34
Wetland 3 Phase III 
Sediment Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk
Ingestion 

Hazard Quotient
Ingestion 

Cancer Risk

Aluminum N 3.0E+03 1.0E+00 N/A 9.34E-04 N/A 6.00E-04 N/A
Arsenic C 1.5E+01 3.0E-04 1.5E+00 2.20E-03 9.90E-07 3.54E-03 1.59E-06
Barium N 8.7E+01 7.0E-02 N/A 3.93E-04 N/A 2.53E-04 N/A
Cadmium N 9.3E+00 5.0E-04 N/A 5.89E-03 N/A 3.79E-03 N/A
Cobalt C 5.7E-01 2.0E-02 N/A 1.29E-06 N/A 2.07E-06 N/A
Cyanide (CN) N 2.6E+00 2.0E-02 N/A 4.12E-05 N/A 2.65E-05 N/A
Iron N 2.5E+05 3.0E-01 N/A 2.60E-01 N/A 1.67E-01 N/A
Lead N 3.6E+01 N/A N/A N/A N/A N/A N/A
Manganese N 2.4E+02 2.4E-02 N/A 3.11E-03 N/A 2.00E-03 N/A
Selenium N 5.4E+00 5.0E-03 N/A 3.42E-04 N/A 2.20E-04 N/A
Vanadium N 1.4E+01 7.0E-03 N/A 6.11E-04 N/A 3.93E-04 N/A
Zinc N 2.3E+02 3.0E-01 N/A 2.47E-04 N/A 1.59E-04 N/A
4,4'-DDD C 4.9E-02 N/A 2.4E-01 N/A 5.32E-10 N/A 8.55E-10
4,4'-DDE C 1.1E-02 N/A 3.4E-01 N/A 1.69E-10 N/A 2.72E-10
4,4'-DDT C 9.3E-03 5.0E-04 3.4E-01 8.41E-07 1.43E-10 1.35E-06 2.30E-10
Endosulfan sulfate N 7.2E-03 6.0E-03 N/A 3.80E-07 N/A 2.44E-07 N/A
Endrin N 2.8E-03 3.0E-04 N/A 2.95E-06 N/A 1.90E-06 N/A
gamma-Chlordane C 7.4E-04 5.0E-04 3.5E-01 6.69E-08 1.17E-11 1.08E-07 1.88E-11
bis(2-Ethylhexyl)phthalate (BEHP) C 5.0E-01 2.0E-02 1.4E-02 1.13E-06 3.17E-10 1.82E-06 5.09E-10
2-Butanone (MEK) N 1.2E-01 6.0E-01 N/A 6.33E-08 N/A 4.07E-08 N/A
Acetone N 7.7E-01 1.0E-01 N/A 2.44E-06 N/A 1.57E-06 N/A
Carbon disulfide N 1.7E-02 1.0E-01 N/A 5.38E-08 N/A 3.46E-08 N/A

Notes:
Oral RfD      =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF       =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     =  chronic daily intake (mg/kg-day)

Equation for Chronic Daily Intake, sediment risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day). =   Oral reference dose.
EPCsd    =      Exposure point concentration in sediment (mg/kg). =   Oral slope factor.
IRsd        =      Incidental ingestion rate for sediment (mg/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
CF        =       Conversion factor (1E-6 kg/mg).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                          carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
IRsd =       100 mg/day for age groups greater than 6-years old. 
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                           Cancer ! 25,550 days (child trespasser/adult maintenance worker).
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Table 10-2-35
Wetland 3 Phase III 
Surface Water Dermal Absorbed Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N N/A N/A 5.9E+01 J UG/L 041W030101 1 / 1 NAV 5.9E+01 5.9E-05 1.0E-03 1.54E-07 2.43E-06 3.25E-06
7440393 Barium N N/A N/A 3.7E+01 = UG/L 041W030101 1 / 1 NAV 3.7E+01 3.7E-05 1.0E-03 9.67E-08 1.53E-06 2.05E-06
7439896 Iron N N/A N/A 2.0E+04 = UG/L 041W030101 1 / 1 NAV 2.0E+04 2.0E-02 2.5E-04 1.27E-05 2.02E-04 2.70E-04
7439965 Manganese N N/A N/A 2.3E+02 = UG/L 041W030101 1 / 1 NAV 2.3E+02 2.3E-04 1.0E-03 6.01E-07 9.51E-06 1.27E-05
67641 Acetone N N/A N/A 2.8E+01 = UG/L 041W030101 1 / 1 NAV 2.8E+01 2.8E-05 5.7E-04 5.23E-08 8.28E-07 1.11E-06
85018 Chlorobenzene N N/A N/A 8.2E-01 J UG/L 041W030101 1 / 1 NAV 8.2E-01 8.2E-07 2.8E-02 7.75E-08 1.23E-06 1.64E-06

Notes:
Equation for Dermal Absorbed Dose, surface water risk: Equation for DAevent for organics:

Where:
DADsw           =    Dermal absorbed dose-water contact (mg/kg-day).

DAevent       =    Dermal absorbed dose per event (mg/cm2-event). Where:
SA               =    Skin surface area available for contact (cm2). FA =    Fraction absorbed water (dimensionless).  From RAGS Part E, Exhibit B-4.
EV               =    Event frequency (events/day). Kp                =    Dermal permeability coefficient of compound in water (cm/hr).

      Source: (1) RAGS Part E, Exhibit B-4.
EF               =    Exposure frequency (days/year). Cw               =    Chemical concentration in water (mg/cm3).
ED               =    Exposure duration (years). tevent            =    Event duration (hr/event).

BW             =    Body weight (kg) 70 kg (adult) 45 kg (child). tevent            =    Lag time per event (hr/event).  From RAGS Part E, Exhibit B-4.
AT              =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr B =   Dimensionless ratio of the permeability coefficient of a compound, 
                          carcinogenic effects AT = 70 yr x 365 dy/yr.       calculated using the equation below:

Equation for DAevent for inorganics:

Where: Where:
Kp                =    Dermal permeability coefficient of compound in water (cm/hr). Kp     =    Dermal permeability coefficient of compound in water (cm/hr).
                          Source: RAGS Part E, Exhibit B-3 or Exhibit B-4               Source: (1) RAGS Part E.
Cw               =    Chemical concentration in water (mg/cm3). MW =    Molecular weight
tevent            =    Event duration (hr/event).

Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).
                                  Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                                  Cancer ! 25,550 days (child trespasser/adult maintenance worker).
tevent      =       2.6 hrs/dy (child trespasser/adult maintenance worker).
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Table 10-2-36
Wetland 3 Phase III 
Surface Water Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal Hazard 
Quotient

Dermal Cancer 
Risk

Dermal Hazard 
Quotient

Dermal Cancer 
Risk

Aluminum N 5.9E-05 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A 2.4E-05 N/A 3.3E-05 N/A
Barium N 3.7E-05 7.0E-02 N/A 7.0E-02 1, 2 4.9E-03 N/A 3.1E-04 N/A 4.2E-04 N/A
Iron N 2.0E-02 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Manganese N 2.3E-04 1.4E-01 N/A 4.0E-02 1 5.6E-03 N/A 1.7E-03 N/A 2.3E-03 N/A
Acetone N 2.8E-05 1.0E-01 N/A 1.0E-01 2 1.0E-02 N/A 8.3E-05 N/A 1.1E-04 N/A
Chlorobenzene N 8.2E-07 2.0E-02 N/A 7.3E-02 3 1.5E-03 N/A 8.4E-04 N/A 1.1E-03 N/A

Notes:
Oral RfD        =  Oral reference dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral SF         =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI                  =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD   =  Dermal reference dose adjusted for ABSGI.

Dermal SF     =  Dermal slope factoradjusted for ABSGI. Risk calculation equation, noncancer:

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk:

Where:
RfDdermal =     Dermal reference dose.
RFDoral =    Oral reference dose.
SFdermal =    Dermal slope factor.
ABSGI =    GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

      (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 10-2-37
Wetland 3 Phase III
Surface Water Incidental Ingestion Exposure Risk ! Child Trespasser and Adult Maintenance Worker

Ingestion Hazard 
Quotient

Ingestion 
Cancer Risk

Ingestion Hazard 
Quotient

Ingestion 
Cancer Risk

Aluminum N 5.9E-05 1.0E+00 N/A 1.9E-09 N/A 1.2E-09 N/A
Barium N 3.7E-05 7.0E-02 N/A 1.7E-08 N/A 1.1E-08 N/A
Iron N 2.0E-02 N/A N/A N/A N/A N/A N/A
Manganese N 2.3E-04 1.4E-01 N/A 5.2E-08 N/A 3.4E-08 N/A
Acetone N 2.8E-05 1.0E-01 N/A 8.9E-09 N/A 5.7E-09 N/A
Chlorobenzene N 8.2E-07 2.0E-02 N/A 1.3E-09 N/A 8.3E-10 N/A

Notes:
Oral RfD        =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF         =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     

Equation for Chronic Daily Intake, surface water risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day). =   Oral reference dose.
EPCsw  =      Exposure point concentration in surface water (mg/L). =   Oral slope factor.

IRsw    =      Incidental ingestion rate for sediment (L/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                            carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
Irsw =       0.01 L/day exposure to surface water during wading for adolescents and adults.
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                              Cancer ! 25,550 days (child trespasser/adult maintenance worker).
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10.3 Wetland 4D — Screening Level Problem Formulation 

10.3.1 Site Description and Habitats Present at Wetland 4D 

@e.%$#* 8G "- "# .He #02.He2# 102."0# 0I .He e$-.e2# H$%I 0I 345 6e#-$70%$ J!"/K2e 10E1L.  

+. "- =0K#* 0# .He Ne-.B -0K.HB $#* e$-. =O .He 4.P. Re$* Q0%I P0K2-e $#* 0# .He #02.H =O 

R$O0K Q2$#*e.  @e.%$#* 8G "- Ie* =O @e.%$#* F I20) .He Ne-.B @e.%$#* 8P I20) .He -0K.HB $#* "- 

."*$%%O "#I%Ke#7e* =O R$O0K Q2$#*e I20) .He #02.H J!"/K2e 10E2L.  Q20K#*N$.e2 I20) Ne-.e2# 

$*S$7e#. 5".e 1 $%-0 I%0N- .0N$2* .H"- Ne.%$#*.  6$2-0#- $#* 62K".. J>5T64B 1UU1$L *e-72"=e* .H"- 

Ne.%$#* $- $# e-.K$2"#e -O-.e) N".H e)e2/e#. ve/e.$."0#.  5$N /2$-- $#* =%$7V #ee*%e 2K-H $2e 

.He 120)"#e#. ve/e.$."ve Ie$.K2e- $. .H"- Ne.%$#*.  @e.%$#* 8G 2e7e"ve- I2e-HN$.e2 I20) 

-K2I$7e N$.e2 *"-7H$2/e- I20) @e.%$#* F $#* @e.%$#* 8P v"$ @e.%$#*- 84 $#* 8R J@e.%$#* 84 

e#70)1$--e- $# "22"/$."0# 2e-e2v0"2 I02 .He /0%I 70K2-e $#* *2$"#- "#.0 R$O0K Q2$#*e .H20K/H 

@e.%$#*- 8RB 8PB $#* 8GL. 

Photograph 1 Wetland 4D — Facing Northeast 

 



!"#$% Re)e*"$% +#ve-."/$."0# Re102. 
345 6e#-$70%$ 5".e 81 

5e7."0# 10;  <1e2$=%e >#". 1 ? @e.%$#*- 
30ve)=e2 1AB 200D 

 

10EFE2 

WHe 01e# N$.e2 102."0# 0I .He Ne.%$#* 2$#/e- I20) 1 .0 $=0K. 8 Iee. "# *e1.H $#* H$- $ 

)$Y")K) N"*.H 0I $=0K. D0 Iee..  5e*")e#. "# )0-. 0I .He Ne.%$#* "- -$#*O.   

 

WHe +R -".e 10.e#."$%%O $IIe7."#/ @e.%$#* 8G "- 5".e 1.  4- *e-72"=e* "# 5e7."0# 10B .He 5".e 1 J<> 1L 

%$#*I"%% N$- K-e* I20) .He )"*E1UZ0- K#."% 1UDA $- .He 12e*0)"#$#. *"-10-$% -".e I02 $%% -0%"* N$-.e- 

/e#e2$.e* 0# .He =$-e.  R$-e* 0# .He *$.$ 70%%e7.e* *K2"#/ .He 5".e 1 R+B .He !"#$% R<G "--Ke* =O 

T#-$Ie 0# 4K/K-. 1UB 1UU8B 0K.%"#e* .H2ee R4<- I02 .He <> 1 -".e; 

 

1. 620.e7."0# 0I /20K#*N$.e2 I20) %e$7H$=%e 70)10K#*- 

 

2. Re-.02$."0# 0I /20K#*N$.e2 $#* 12eve#."0# 0I IK2.He2 70#.$)"#$."0# 0I -H$%%0N/"#.e2)e*"$.e 

/20K#*N$.e2 

 

F. 62eve#."0# 0I IK2.He2 70#.$)"#$."0# 0I -K2I$7e N$.e2 "# @e.%$#* F 

 

WHe 2e)e*"$% $7."0#- -e%e7.e* I02 .He -".e "#7%K*e*; 

 

1. +#-.".K."0#$% 70#.20%- .0 2e-.2"7. /20K#*N$.e2 K-e $#* "#.2K-"ve $7."v"."e- 

 

2. +)1%e)e#.$."0# 0I $ /20K#*N$.e2 )0#".02"#/ 120/2$) .0 e#-K2e .H$. #$.K2$% 1207e--e- $2e 

eIIe7."ve%O 2e*K7"#/ .He 70#7e#.2$."0#- 0I 02/$#"7 70)10K#*- .0 $..$"# 1e2I02)$#7e 

-.$#*$2*- 

 

F. 4 /20K#*N$.e2 "#.e27e1.02 -O-.e) .0 .2e$. .He "20#E70#.$)"#$.e* /20K#*N$.e2 .H$. "- 

)"/2$."#/ I20) .He %$#*I"%% $#* *"-7H$2/"#/ .0 @e.%$#* F 

 

WHe %0#/E.e2) )0#".02"#/ 1%$# N$- ")1%e)e#.e* =O W.3>5.  Q20K#*N$.e2 N$- )0#".02e* I02 .He 

I0%%0N"#/ 70#-.".Ke#.-;  1B1B2B2E.e.2$7H%02e.H$#eB =e#\e#eB 7H%020=e#\e#eB v"#O% 7H%02"*eB YO%e#e-B 

$%K)"#K)B 7$*)"K)B 7H20)"K)B "20#B )$#/$#e-eB $#* #"7Ve%.  R$-e* K10# 70%%e7.e* *$.$B .He 

WH"2* 4##K$% Q20K#*N$.e2 ]0#".02"#/ Re102. 2e70))e#*e* 70#."#Ke* )0#".02"#/ I02 =e#\e#eB 

v"#O% 7H%02"*eB YO%e#e-B $%K)"#K)B 7$*)"K)B "20#B $#* )$#/$#e-e JW.3>5B 200F=L.  WHe 0.He2 

70#-.".Ke#.- #0 %0#/e2 eY7ee*e* ]P^- $#* Ne2e *2011e* I20) .He )0#".02"#/ 1%$#.   
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4- -.$.e* "# .He R<GB .He "#.e27e1.02 .2e#7H N$- "#-.$%%e* .0 12eve#. "20#_70#.$)"#$.e* 

/20K#*N$.e2 I20) *"-7H$2/"#/ .0 @e.%$#* F.  WHe "#.e27e1.02 .2e#7H "#-.$%%e* =O Re7H.e% H$- 

01e2$.e* -"#7e 1UUU.  +#.e27e1.e* /20K#*N$.e2 H$- =ee# *"-7H$2/e* .0 .He !<W@ I02 .2e$.)e#..  

Ge-1".e .He 01e2$."0# 0I .He -O-.e)B "20# 70#7e#.2$."0#- "# @e.%$#* F $#* ".- *"-7H$2/e 10"#. "# 

@e.%$#* 8G 2e)$"# $=0ve 2eIe2e#7e 70#7e#.2$."0#-.  WHe 7K22e#. 2e70))e#*$."0# "- .0 *"-70#."#Ke 

.He 1K)1"#/ 01e2$."0# $#* )0*"IO .He )0#".02"#/ 120/2$) "# .He .2e#7H $#* @e.%$#* F $2e$ 

JW.3>5B 2008=L. 

 

10.3.2 Wetland 4D — Sample Location Description 

Phase II Sediment Sample Location Description 

!"ve -e*")e#. -$)1%e- Ne2e 70%%e7.e* $#* $#$%O\e* "# 1UUZ I02 @e.%$#* 8G.  !"/K2e 10E8 -H0N- .He 

-e*")e#. -$)1%"#/ %07$."0#-.  WN0 -$)1%e %07$."0#- Ne2e .0 .He -0K.HNe-.B #e$2 NHe2e @e.%$#* F 

*"-7H$2/e- .0 @e.%$#* 8G.  <#e -$)1%e N$- #e$2 NHe2e @e.%$#* 8P *"-7H$2/e- .0 @e.%$#* 8G.  

<#e -$)1%e %07$."0# N$- #e$2 .He 7e#.e2 0I .He Ne.%$#*B $#* 0#e N$- %07$.e* $. .He 

Ne.%$#* *"-7H$2/e 10"#. "#.0 R$O0K Q2$#*e.  W$=%e 10EFE1 J.$=%e- $2e %07$.e* $. .He e#* 0I e$7H 

-e7."0#L 120v"*e- $ 1HO-"7$% *e-72"1."0# 0I .He -e*")e#.- 70%%e7.e* $. @e.%$#* 8G.  

5e*")e#. 70)10-"."0# $. @e.%$#* 8G 2$#/e* I20) %"/H. =20N# 1002%O /2$*e* -$#* N".H /2$ve% $#* 

W<P 0I 0.1Z8` J081]080Z01L .0 *$2V =20N# -"%.O -$#* N".H 02/$#"7- $#* $ W<P 0I D.0` 

J081]080801L. 

 

Phase II Surface Water Sample Location Description 

WN0 -K2I$7e N$.e2 -$)1%e- Ne2e 70%%e7.e* $. @e.%$#* 8GB 70E%07$.e* N".H -e*")e#. %07$."0#- 

081]08G101 $#* 081]08G801 J!"/K2e 10E8L.  W$=%e 10EFE2 120v"*e- $ 1HO-"7$% *e-72"1."0# 0I .He 

-K2I$7e N$.e2 70%%e7.e* $. @e.%$#* 8G.  5K2I$7e N$.e2 I20) @e.%$#* 8G N$- I0K#* .0 =e ve2O H$2* 

$#* H$* -%"/H.%O $7"*"7 1a.  5K2I$7e N$.e2 $. @e.%$#* 8G H$* H$2*#e-- $- P$P<F 70#7e#.2$."0#- 

2$#/"#/ I20) F88 .0 DFZ )//^B -$%"#".O I20) 0.18` .0 0.DA`B $#* 1a I20) A.02 .0 A.ZZ.  

51e7"I"7 70#*K7."v".O 70#7e#.2$."0#- 2$#/e* I20) F.F1 .0 12.A )5/7).  5K2I$7e N$.e2 $. 

@e.%$#* 8G H$* .K2="*".O 2e$*"#/- 0I 0 3W>- $. =0.H %07$."0#-. 

 

10.3.3 Wetland 4D — Nature and Extent of Contamination 

!"/K2e 10E8 12e-e#.- .He -e*")e#. $#* -K2I$7e N$.e2 -$)1%"#/ %07$."0#- I02 @e.%$#* 8G.   

 

Phase II Sediment 

W$=%e 10EFEF -K))$2"\e- .He $#$%O."7$% 2e-K%.- 0I .He I"ve @e.%$#* 8G -e*")e#. -$)1%e-. 
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Metals ? WNe#.O )e.$%- Ne2e *e.e7.e* *K2"#/ -e*")e#. -$)1%"#/ $. @e.%$#* 8G. 

^07$."0#- 081]08G101B 081]08G201B $#* 081]08G801 e$7H H$* 20 )e.$%- *e.e7.e*.  

5eve#.ee# 0I .He 20 )e.$%- *e.e7.e* $. %07$."0# 081]08G201 Ne2e 12e-e#. $. 70#7e#.2$."0#- 

eY7ee*"#/ .He $11%"7$=%e 2eIe2e#7e v$%Ke-.  WHe-e "#7%K*e* $%K)"#K)B $2-e#"7B =$2"K)B =e2O%%"K)B 

7$*)"K)B 7$%7"K)B 7H20)"K)B 70=$%.B 7011e2B "20#B %e$*B )$/#e-"K)B )$#/$#e-eB 10.$--"K)B 

-e%e#"K)B -0*"K)B $#* v$#$*"K).  +# I$7.B )0-. 0I .He-e *e.e7."0#- 2e12e-e#.e* .He H"/He-. 

)e.$% 70#7e#.2$."0#- *e.e7.e* $. @e.%$#* 8G.  ^07$."0#- 081]08G101 $#* 081]08G801 e$7H H$* 

1Z 2eIe2e#7e v$%Ke eY7ee*$#7e-.  ^07$."0# 081]08GZ01 H$* 18 *e.e7."0#-B N".H $ 

-"#/%e eY7ee*$#7e.  ^07$."0# 081]08GF01 H$* 1Z *e.e7."0#-B #0#e 0I NH"7H eY7ee*e* 2eIe2e#7e 

70#7e#.2$."0# v$%Ke-.  WHe )e.$%- $. @e.%$#* 8G Ne2e N"*e-12e$* $720-- .He -".eB N".H 

)K%."1%e eY7ee*$#7e- 12e-e#. $. %07$."0#- 081]08G101B 081]08G201B $#* 081]08G801. 

 

Pesticides and PCBs ? T"/H. 1e-."7"*e 70)10K#*- $#* .H2ee 6PR- Ne2e *e.e7.e* *K2"#/ 

-e*")e#. -$)1%"#/ $. @e.%$#* 8G.  W0.$% GGW N$- 7$%7K%$.e* I02 e$7H %07$."0# =O $**"#/ .He 

70#7e#.2$."0#- 0I 8B8bEGGGB 8B8bEGGTB $#* 8B8bEGGW.  ^"VeN"-eB $ =$-e N"*e .0.$% GGW 2eIe2e#7e 

70#7e#.2$."0# N$- 7$%7K%$.e* K-"#/ .He =$-e N"*e 70#7e#.2$."0#- I02 .He-e -$)e 70#-.".Ke#.-.  

T"/H. 1e-."7"*e 70)10K#*- $#* $207%02E12A0 Ne2e *e.e7.e* $. %07$."0# 081]08G101.  WHe 

=$-e N"*e 2eIe2e#7e 70#7e#.2$."0# I02 8B8bEGGT N$- eY7ee*e* $. .H"- %07$."0#.  

^07$."0# 081]08G801 H$* -"Y 1e-."7"*e- *e.e7.e*B N".H .He 70#7e#.2$."0#- 0I 8B8bEGGGB 8B8bEGGTB 

$#* .0.$% GGW eY7ee*"#/ .He =$-e N"*e 2eIe2e#7e v$%Ke.  WHe 0.He2 .H2ee %07$."0#- H$* *e.e7."0#- 

0I 1e-."7"*e 70)10K#*-c H0Neve2B .He 70#7e#.2$."0#- Ne2e $%% =e%0N .He $11%"7$=%e 2eIe2e#7e 

v$%Ke-.  

  

WHe 6PR- $207%02_1288B $207%02_12Z8B $#* $207%02_12A0 ? Ne2e e$7H *e.e7.e* "# 0#e 02 )02e 

-$)1%e-.  ^07$."0# 081]08G101 H$* .He H"/He-. 6PR 70#7e#.2$."0#- $#* H$* .He 0#%O *e.e7."0# 0I 

$207%02_12A0. 

 

4207%02_12Z8 N$- .He 0#%O 6PR *e.e7.e* $. %07$."0# 081]08G201.  ^07$."0# 081]08GZ01 H$* 

*e.e7."0#- 0I $207%02_1288 $#* $207%02_12Z8 $. %0N 70#7e#.2$."0#-.  WHe 0.He2 .N0 %07$."0#- 

eYH"=".e* #0 *e.e7."0#- 0I 6PR-. 

 

6e-."7"*e 70)10K#*- Ne2e *e.e7.e* "# $%% -e*")e#. -$)1%e- 70%%e7.e*.  WHe H"/He-. 70#7e#.2$."0#- 

Ne2e *e.e7.e* $. .N0 %07$."0#- ? 081]08G801 $#* 081]08G101 ? #e$2 .He -H02e 0I .He Ne.%$#*- 

$*S$7e#. .0 .He /0%I 70K2-e. 
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SVOCs ? !0K2.ee# 5d<P- Ne2e *e.e7.e* "# .He I"ve -e*")e#. -$)1%e- 70%%e7.e* $. @e.%$#* 8G.  

^07$."0#- 081]08G101 $#* 081]08G201 H$* .He )0-. 5d<P- *e.e7.e*B N".H 1F $#* 

12 *e.e7."0#-B 2e-1e7."ve%O.  Qe#e2$%%OB %07$."0# 081]08G201 H$* .He H"/He-. 5d<P 70#7e#.2$."0#- 

*e.e7.e* $. .He Ne.%$#*.  ^07$."0# 081]08GF01 H$* 11 *e.e7."0#-B $. %0Ne2 70#7e#.2$."0#- .H$# 

081]08G201 $#* 081]08G101.  WHe 0.He2 .N0 %07$."0#- e$7H H$* $ -"#/%e *e.e7."0#.  Tve# .H0K/H 

081]08G801 0#%O H$* $ -"#/%e *e.e7."0# 0I 5d<P- J*"e.HO%1H.H$%$.eLB .He 70#7e#.2$."0# 

JD1B000 11=L N$- H"/H.  

  

VOCs ? WN0 d<P-B $7e.0#e $#* 7$2=0# *"-K%I"*eB Ne2e *e.e7.e* "# -e*")e#. -$)1%e- 70%%e7.e* 

I20) @e.%$#* 8G.  R0.H 70)10K#*- Ne2e *e.e7.e* $. %07$."0#- 081]08G201 $#* 081]08G801.  

WHe-e .N0 %07$."0#- $%-0 eYH"=".e* .He H"/He-. 70#7e#.2$."0#- 0I $7e.0#e.  WHe 0.He2 .H2ee %07$."0#- 

H$* -"#/%e *e.e7."0#-. 

 

Summary 

WHe *"-.2"=K."0# 0I )e.$%- $720-- @e.%$#* 8G *"-1%$O- #0 .2e#*.  6e-."7"*e- Ne2e 12e-e#. $. .He 

H"/He-. 70#7e#.2$."0#- $. %07$."0# 081]08G801.  6PR- $2e N"*e%O *"-.2"=K.e*B eY7e1. I02 %07$."0#- 

081]08GF01 $#* 081]08G801.  4%.H0K/H 5d<P- $2e $%-0 N"*e-12e$* "# .He Ne.%$#*B .He 

/2e$.e-. 70#7e#.2$."0#- *e.e7.e* Ne2e $. %07$."0# 081]08G201B #e$2 .He 7e#.e2 0I .He Ne.%$#*.  

d<P- Ne2e 12e-e#. $. $%% %07$."0#- $720-- .He Ne.%$#*.  

 
Phase II Surface Water 

!"/K2e 10E8 12e-e#.- .He -K2I$7e N$.e2 -$)1%"#/ %07$."0#- I02 @e.%$#* 8G.  W$=%e 10EFE8 

-K))$2"\e- .He $#$%O."7$% 2e-K%.- 0I .He .N0 @e.%$#* 8G -K2I$7e N$.e2 -$)1%e-. 

 

Metals ? 5eve# )e.$%- Ne2e *e.e7.e* "# .He -K2I$7e N$.e2 -$)1%e- 70%%e7.e* I20) @e.%$#* 8G.  

WHe -$)1%e 70%%e7.e* I20) %07$."0# 081@8G801 eYH"=".e* $%% -eve# $#$%O.e-B NH"%e .He -$)1%e I20) 

%07$."0# 081@08G101 H$* -"Y )e.$%- *e.e7.e*.  R0.H 0I .He-e %07$."0#- H$* .N0 2eIe2e#7e 

70#7e#.2$."0# eY7ee*$#7e- I02 )e.$%-.  ]$#/$#e-e 70#7e#.2$."0#- "# =0.H -$)1%e- eY7ee*e* .He 

e-.K$2"#e 2eIe2e#7e v$%Ke.  WH$%%"K) $. %07$."0# 081@08G801 $#* "20# $. %07$."0# 081@08G101 

$%-0 eY7ee*e* .He"2 2e-1e7."ve 2eIe2e#7e v$%Ke-.  R0.H 0I .He-e %07$."0#- $2e #e$2 .He -H02eB 

$*S$7e#. .0 .He /0%I 70K2-e. 

 

Pesticides and PCBs ? 30 1e-."7"*e 70)10K#*- 02 6PR- Ne2e *e.e7.e* *K2"#/ 

-K2I$7e N$.e2 -$)1%"#/ $. @e.%$#* 8G.   

 

SVOCs ? 30 5d<P- Ne2e *e.e7.e* *K2"#/ -K2I$7e N$.e2 -$)1%"#/ $. @e.%$#* 8G.   
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VOCs ? ]e.HO%e#e 7H%02"*e ? *e.e7.e* $. %07$."0# 081@08G801 ? N$- .He 0#%O d<P *e.e7.e* 

*K2"#/ -K2I$7e N$.e2 -$)1%"#/ $. @e.%$#* 8G.  

  

10.3.4 Ecological Risk Assessment 

Phase II Investigation Summary — Wetland 4D 

Sediment Screening — Level Risk-Exposure Estimation and Risk Calculation 

4- 12e-e#.e* "# W$=%e 10EFEZB .He -e*")e#. -$)1%e- Ne2e 70)1$2e* N".H -72ee#"#/ v$%Ke- "# 

$7702*$#7e N".H .He 1207e*K2e- *e-72"=e* "# 5e7."0# 8.  4%% 1$2$)e.e2- N".H ae- /2e$.e2 .H$# 1 02 

N".H #0 -72ee#"#/ v$%Ke- Ne2e 7$22"e* I02N$2* .0 P<6P 2eI"#e)e#..  P<6P- 2e.$"#e* $I.e2 -72ee#"#/ 

$2e %"-.e* "# W$=%e 10EFEA.   

 

Baseline Problem Formulation — Wetland 4D Sediment COPC Refinement 

GK2"#/ .He P<6P 2eI"#e)e#.B $**"."0#$% "#I02)$."0# N$- K-e* .0 ev$%K$.e .He 10.e#."$% I02 2"-V $. 

5".e 81 =$-e* 0# eY10-K2e .0 .He 70#-.".Ke#.- "#7%K*e* $- 12e%")"#$2O P<6P-.  WH"- 2"-V $--e--)e#. 

12e-e#.- $ -.$.e)e#. 0I 10.e#."$% 2"-V I02 e$7H 0I .He 12e%")"#$2O P<6P-. 

 

WHe P<6P 2eI"#e)e#. 1207e-- "#7%K*e*; 

 

! P0)1$2"-0# 0I )$Y")K) 70#7e#.2$."0#- .0 Rd- 

! P0)1$2"-0# 0I $ve2$/e 70#7e#.2$."0#- .0 5d- $#* Rd- 

! P0)1$2"-0# .0 =$-e N"*e .0.$% GGW 70#7e#.2$."0#- 

! P0)1$2"-0# 0I "#02/$#"7 70#-.".Ke#.- .0 2eIe2e#7e Ne.%$#* v$%Ke- 

! Re/2e--"0# $#$%O-"- 0I "#02/$#"7 70#-.".Ke#.- 

! P0)1$2"-0# 0I *e.e7.e* 70#7e#.2$."0#- 70)1$2e* .0 Tf6 5eQ- 

! P0)1$2"-0# .0 5N$2.\ 70#-e#-K- v$%Ke- 

! ]e$# TR] fK0."e#.- 

 

WHe )e.H0*- K-e* "# .He P<6P 2eI"#e)e#. "# .He 5".e 81 TR4 6207e-- $2e *e.$"%e* "# 5e7."0# 8.  

P0)1$2"-0# 0I )$Y")K) *e.e7.e* 70#7e#.2$."0#- N".H 2eI"#e)e#. v$%Ke- "- 12e-e#.e* "# 

W$=%e 10EFED.  P<6P- 2e.$"#e* $I.e2 2eI"#e)e#. $2e 12e-e#.e* "# W$=%e 10EFE8. 

 

!02 @e.%$#* 8GB $%K)"#K)B $2-e#"7B =$2"K)B =e2O%%"K)B 7$*)"K)B 7H20)"K)B 70=$%.B 7011e2B "20#B 

%e$*B )$#/$#e-eB )e27K2OB -e%e#"K)B $#* v$#$*"K) eY7ee*e* .He"2 5".e 81 e-.K$2"#e -e*")e#. 

2eIe2e#7e 70#7e#.2$."0#-.  WHe )$S02".O 0I "#02/$#"7 eY7ee*$#7e- Ne2e *e.e7.e* $. 

-$)1%e %07$."0# 081]08G201.  ^e$* /e#e2$.e* .He %$2/e-. "#02/$#"7 5d $#* Rd ae- J11.Z $#* 

F.11B 2e-1e7."ve%OL.  <I .He I"ve -e*")e#. -$)1%e-B .H2ee %07$."0#- eY7ee*e* .He %e$* Rd $#* 
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2eIe2e#7e v$%Ke.  R$-e* 0# 2e/2e--"0# $#$%O-"- 0I .He 6H$-e ++ *$.$B -$)1%e %07$."0#-B 081]08G101 

$#* 081]08G201 Ne2e "*e#."I"e* $- 0K.%"e2- I02 %e$* 70#7e#.2$."0#-.  4I.e2 2eI"#e)e#.B $%K)"#K)B 

=$2"K)B =e2O%%"K)B 7$%7"K)B 70=$%.B "20#B %e$*B )$/#e-"K)B )$#/$#e-eB 10.$--"K)B -e%e#"K)B 

-0*"K)B $#* v$#$*"K) Ne2e "#7%K*e* $- P<6P- I02 @e.%$#* 8G.  WHe )$Y")K) *e.e7."0#- 0I .He 

e--e#."$% #K.2"e#.- J7$%7"K)B )$/#e-"K)B 10.$--"K)B $#* -0*"K)L Ne2e $%% -%"/H.%O $=0ve 2eIe2e#7e 

Ne.%$#* 2$#/e-c H0Neve2B ". "- #0. %"Ve%O .H$. $*ve2-e e70%0/"7$% eIIe7.- $2e 2e-K%."#/ I20) .He-e 

70#7e#.2$."0#-.  !K2.He2 ev$%K$."0# 0I 10.e#."$% I02 $*ve2-e eIIe7.- 0I .He-e 70#-.".Ke#.- "- #0. 

2efK"2e*. 

 

4. @e.%$#* 8GB .0.$% GGW $#* 8B8bEGGG Ne2e $=0ve =$-e N"*e %eve%- $#* Ne2e 7$22"e* I02N$2* "# 

.He TR4 6207e-- J!"/K2e 10EZL.  WHe H"/He-. GGW eY7ee*$#7e- 077K22e* $. %07$."0# 081]08G801c 

NHe2e$-B .He 0#%O e#*0-K%I$# -K%I$.e *e.e7."0# 077K22e* $. 081]08G101.  W0.$% RaP- Ne2e $%-0 

*e.e7.e* $. 081]08G101 $#* eY7ee*e* .He"2 RdB I0K2 0K. 0I I"ve .")e-.  6e-."7"*e- Ne2e ev$%K$.e* 

IK2.He2 K-"#/ $ I00* 7H$"# )0*e% I02 .He <> 1 Ne.%$#*-. 

 

@He# #02)$%"\e* .0 *e.e7.e* W<P 70#7e#.2$."0#-B d<P- Ne2e #0. 2"-V *2"ve2- I02 @e.%$#* 8G.  

a0Neve2B 7$2=0# *"-K%I"*e "- #0. $**2e--e* =O .H"- $1120$7H $#* "- .He2eI02e 7$22"e* I02N$2* $- $ 

P<6P.  4 #K)=e2 0I 64a- Ne2e *e.e7.e* .H20K/H0K. .He @e.%$#* 8G -e*")e#.-.  411%O"#/ .He 

5N$2.\ 70#-e#-K- v$%Ke .0 W<PE#02)$%"\e* 64a v$%Ke-B 2eve$%- $ .0.$% 64a v$%KeB .H$. "- =e%0N .He 

)e*"$# eIIe7.- 70#7e#.2$."0# J]TPL *K2"#/ 2eI"#e)e#. J!"/K2e 10EAL.  5eve2$% 0.He2 64a- *e.e7.e* 

"# @e.%$#* 8G -e*")e#.- Ne2e 2e.$"#e*B -"#7e .He 5N$2.\ 70#-e#-K- v$%Ke- *0 #0. 1e2.$"# .0 $%% .He 

64a- J5e7."0# 8L.  WHe *e.e7.e* 5d<P /e#e2$."#/ .He %$2/e-. ae- N$- *"e.HO%1H.H$%$.e 

J)$Y 5d ae FU0Lc H0Neve2B ". N$- 0#%O *e.e7.e* $. %07$."0# 081]08G801.  G"e.HO%1H.H$%$.e $#* 

7$2=$\0%e $2e "#7%K*e* $- $ P<6P I02 @e.%$#* 8G. 

 

W$=%e 10EFEU 12e-e#.- .He ]e$# TR^ $#* TR] v$%Ke-B .He ]e$# TR] eK0."e#.-B $#* .He 

]e$# TR] eK0."e#. P$.e/02O =O "#*"v"*K$% -$)1%e %07$."0#.  R$-e* 0# .H"- $1120$7HB 

.N0 -$)1%e %07$."0#- J081]08GF01 $#* 081]08GZ01L Ne2e *e.e2)"#e* .0 =e P$.e/02O 1B 

"#*"7$."#/ -e*")e#.- "# .He-e %07$."0#- $2e 70#-"*e2e* #0#.0Y"7.  WH2ee -$)1%e %07$."0#- ? 

081]08G101B 081]08G201B $#* 081]08G801 ? Ne2e *e.e2)"#e* .0 =e P$.e/02O 2B "#*"7$."#/ 

-e*")e#.- "# .He-e Ne.%$#*-B $7702*"#/ .0 .e-.- ev$%K$.e* "# *eve%01"#/ .H"- )e.H0*0%0/OB H$* 

$ve2$/e -K2v"v$% 2$.e- 0I $1120Y")$.e%O 80` 0I 70#.20% -e*")e#.-c H0Neve2B .H"- 7$.e/02O $%-0 H$- 

.He H"/He-. %eve% 0I K#7e2.$"#%O "# 12e*"7."#/ .0Y"7".O.  !"/K2e 10ED -H0N- .He ]e$# TR] 7$.e/02O I02 

e$7H -e*")e#. -$)1%e %07$."0# $. <> 1 $#* @e.%$#* 8G.   
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Surface Water Screening — Level Risk-Exposure Estimation and Risk Calculation 

4- 12e-e#.e* "# W$=%e 10EFE10B .He -K2I$7e N$.e2 -$)1%e- Ne2e 70)1$2e* N".H -72ee#"#/ v$%Ke- "# 

$7702*$#7e N".H .He 1207e*K2e- *e-72"=e* "# 5e7."0# 8.  4%% 1$2$)e.e2- N".H ae- /2e$.e2 .H$# 1 02 

N".H #0 -72ee#"#/ v$%Ke- Ne2e 7$22"e* I02N$2* .0 P<6P 2eI"#e)e#..  4 %"-. 0I $%% P<6P- $I.e2 

-72ee#"#/ "- "#7%K*e* "# W$=%e 10EFE11.   

 

Baseline Problem Formulation — Wetland 4D Surface Water COPC Refinement 

GK2"#/ .He -K2I$7e N$.e2 P<6P 2eI"#e)e#.B $**"."0#$% "#I02)$."0# N$- K-e* .0 ev$%K$.e .He 

10.e#."$% I02 2"-V $. 5".e 81 =$-e* 0# eY10-K2e .0 .He 70#-.".Ke#.- "#7%K*e* $- 12e%")"#$2O P<6P-.   

WHe P<6P 2eI"#e)e#. 1207e-- N"%% "#7%K*e; 

 

! P0)1$2"-0# 0I )$Y")K) 70#7e#.2$."0#- .0 $ve2$/e 70#7e#.2$."0#- 

! P0)1$2"-0# 0I "#02/$#"7 70#-.".Ke#.- .0 2eIe2e#7e Ne.%$#* v$%Ke- 

! Ge-72"1."0# 0I -K2I$7e N$.e2 eY7ee*$#7e- $#* .He"2 eY.e#. 

 

WHe )e.H0*- K-e* "# .He P<6P 2eI"#e)e#. "# .He 5".e 81 TR4 6207e-- $2e *e.$"%e* "# 5e7."0# 8.  

P0)1$2"-0# 0I )$Y")K) *e.e7.e* 70#7e#.2$."0#- N".H 2eI"#e)e#. v$%Ke- "- 12e-e#.e* "# 

W$=%e 10EFE12.  4**"."0#$%%OB .He .$=%e- 70)1$2e $ve2$/e 70#7e#.2$."0#- .0 -72ee#"#/ $#* 

2eI"#e)e#. v$%Ke- .0 $--e-- 10.e#."$% eY10-K2e $720-- .He e#."2e Ne.%$#*.  P<6P- 2e.$"#e* $I.e2 

2eI"#e)e#. $2e 12e-e#.e* "# W$=%e 10EFE1F. 

 

!02 @e.%$#* 8GB "20#B )$#/$#e-eB $#* .H$%%"K) eY7ee*e* .He 5".e 81 e-.K$2"#e 2eIe2e#7e 

-K2I$7e N$.e2 70#7e#.2$."0#- $#* Ne2e 2e.$"#e* $- 10.e#."$% P<6P-.  4. @e.%$#* 8GB .He H"/He-. 

"#02/$#"7 70#-.".Ke#.- *e.e7.e*B eY7ee*"#/ 2eIe2e#7e 70#7e#.2$."0#- "# -K2I$7e N$.e2B Ne2e "20# $#* 

.H$%%"K).  +20# N$- *e.e7.e* $. %07$."0# 081@08G101B NH"7H 70"#7"*e- N".H -e*")e#. *e.e7."0#- 0I 

"20# $. .He -$)e %07$."0#.  WH$%%"K) N$- *e.e7.e* "# -K2I$7e N$.e2 $. 0#e %07$."0# 081@08G801c 

H0Neve2B .H$%%"K) N$- #0. *e.e7.e* "# $#O 0I .He I"ve -e*")e#. %07$."0#-. 

 

WHe 70#7e1.K$% )0*e% =e%0N -O)=0%"\e- NH"7H e#v"20#)e#.$% H$=".$.- )$O =e ")1$7.e* =O 

@e.%$#* 8G 6H$-e ++ 70#-.".Ke#.- 2e.$"#e* *K2"#/ .He TR4 6207e--.  
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@e.%$#* 8G N$- 12ev"0K-%O "*e#."I"e* $- $ Re*EP0*e* @e.%$#*B "#*"7$."#/ 70#.$)"#$#.- Ne2e 

*e.e7.e* $#* 70#.$)"#$."0# $11e$2- .0 =e *"2e7.%O 2e%$.e* .0 #e$2=O +R -".e-.  +# $**"."0#B 

@e.%$#* 8G N$- 7$.e/02"\e* $- Q20K1 PB NH"7H "#7%K*e- @e.%$#* 1ZB 1AB 18 J4 g RLB $#* AF4.  

@e.%$#*- 1A $#* 18 Ne2e -$)1%e* .0 2e12e-e#. .He Q20K1 P Ne.%$#*- "# 6H$-e +++ =e7$K-e 0I .He"2 

-")"%$2 70#*"."0# $#* 2e%$."ve%O H"/He2 70#.$)"#$#. 70#7e#.2$."0#-.  W0 $--e-- 2"-V- I20) 

70#.$)"#$#.- .H$. ="0$77K)K%$.eB .He 2e-K%.- I20) @e.%$#* 8G N"%% =e K-e* "# .He <> 1 I00*E7H$"# 

)0*e% 12e-e#.e* "# 5e7."0# 10.8. 

 

10.3.5 Wetland 4D — Human Health Risk Assessment 

@e.%$#* 8G "- *e-72"=e* "# 5e7."0# 10.F.1 $#* .He aaR4 "- -K))$2"\e* =e%0N. 

 

10.3.5.1 Site Data 

5K2I$7e N$.e2 $#* -e*")e#. *$.$ Ne2e 70%%e7.e* $. @e.%$#* 8G *K2"#/ .He R+.  5e7."0# 10.F.2 

-K))$2"\e- .He #$.K2e $#* eY.e#. 0I 70#.$)"#$."0# I02 .H"- Ne.%$#*.  5K2I$7e N$.e2 $#* -e*")e#. 

*$.$ $2e -K))$2"\e* "# W$=%e- 10EFEF $#* 10EFE8B NH"7H $%-0 "*e#."IO P<6P-.  

 



!"#$% Re)e*"$% +#ve-."/$."0# Re102. 
345 6e#-$70%$ 5".e 81 

5e7."0# 10;  <1e2$=%e >#". 1 ? @e.%$#*- 
30ve)=e2 1AB 200D 

 

10EFE10 

10.3.5.2 Conceptual Site Model 

4- *e-72"=e* "# 5e7."0# 10.F.1B @e.%$#* 8G "- e-.K$2"#e $#* 1$2. 0I .He 345 6e#-$70%$ /0%I 70K2-ec 

.He2eI02eB $ 2e72e$."0#$% -7e#$2"0 "- 10--"=%e.  5N"))"#/B N$*"#/B $#* I"-H"#/ $2e #0. $%%0Ne*B -0 

.2e-1$--"#/ $#* 2e.2"ev"#/ /0%I =$%%- )$O =e .He 0#%O v"$=%e -7e#$2"0-.  Ge2)$% 70#.$7. 70K%* =e $ 

-"/#"I"7$#. eY10-K2e 1$.HN$O I02 .He-e -7e#$2"0- $#* N$- "#7%K*e* "# .H"- aaR4.  

 

P<6P- Ne2e "*e#."I"e* $- *e-72"=e* "# 5e7."0# U.  WHe I0%%0N"#/ -7e#$2"0- $#* eY10-K2e 1$.HN$O- 

Ne2e ev$%K$.e* I02 .H"- Ne.%$#*; 

 

Scenario Medium Ingestion Dermal 

5e*")e#. ! ! ]$"#.e#$#7e 
5K2I$7e N$.e2 ! ! 

5e*")e#. ! ! 
W2e-1$--e2 

5K2I$7e N$.e2 ! ! 

 

10.3.5.3 Risk Characterization 

WHe 7H"%* .2e-1$--e2 $#* $*K%. )$"#.e#$#7e N02Ve2 -7e#$2"0- Ne2e $--e--e* I02 .H"- Ne.%$#*.   

 

Trespasser 
4- -H0N# "# W$=%e- 10EFE18 .H20K/H 10EFE1AB -e*")e#. "#/e-."0# 2"-V e-.")$.e- eY7ee* !GT6b- 2"-V 

.H2e-H0%* 0I 1TEAB $#* .He 0#%O 2"-V *2"ve2 N$- $2-e#"7.  a$\$2* "#*"7e- Ne2e =e%0N 1.0.  4- -H0N# 

"# W$=%e- 10EFE1D .H20K/H 10EFE1UB .He2e Ne2e #0 2"-V *2"ve2- I02 -K2I$7e N$.e2 $. @e.%$#* 8G.  

a$\$2* "#*"7e- Ne2e =e%0N 1.0. 

 

Maintenance Worker 
4- -H0N# "# W$=%e- 10EFE18 .H20K/H 10EFE1AB -e*")e#. "#/e-."0# 2"-V e-.")$.e- eY7ee* !GT6b- 2"-V 

.H2e-H0%* 0I 1TEAB $#* .He 0#%O 2"-V *2"ve2 N$- $2-e#"7.  a$\$2* "#*"7e- Ne2e =e%0N 1.0.  4- -H0N# 

"# W$=%e- 10EFE1D .H20K/H 10EFE1UB .He2e Ne2e #0 2"-V *2"ve2- I02 -K2I$7e N$.e2 $. @e.%$#* 8G.  

a$\$2* "#*"7e- Ne2e =e%0N 1.0. 
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Summary of Wetland 4D Phase Risk Estimates 

Scenario Medium Hazard Index Risk 

5e*")e#. 8.A0TE02 Z.FZTE0A ]$"#.e#$#7e 
5K2I$7e N$.e2 8.D8TE02 Z.Z0TE0D 

5e*")e#. A.2UTE02 F.2DTE0A 
W2e-1$--e2 

5K2I$7e N$.e2 F.8UTE02 1.A8TE0D 

 

Wetland 4D  

HHRA COC Summary 

WHe I0%%0N"#/ 1$2$)e.e2 N$- *e.e2)"#e* "# .He aaR4 .0 =e $ P<P I02 @e.%$#* 8G; 

 

! 42-e#"7 

 

10.3.6 Wetland 4D — Fate and Transport Analysis 

WH"- Ne.%$#* 077K1"e- $# $2e$ .0 .He #02.He$-. 0I 5".e 1.  @e.%$#* 8G 2e7e"ve- *2$"#$/e I20) 

@e.%$#* F $%0#/ .He -0K.He$-.e2# 102."0#B $#* @e.%$#*- 84B 8RB $#* 8P *2$"# "#.0 ". I20) .He 

-0K.H.  +#.e2#$%%OB .He Ne.%$#* *2$"#- I20) .He -0K.He$-.B eve#.K$%%O e)1.O"#/ "#.0 R$O0K Q2$#*e 

J-ee !"/K2e 10E1L.  

 

WHe -e*")e#. $#* -K2I$7e N$.e2 P<6P- 2e.$"#e* $I.e2 2eI"#e)e#. $2e -K))$2"\e* "# W$=%e- 10EFE8 

$#* 10EFE1F 2e-1e7."ve%O.  WHe $--07"$.e* )0#".02"#/ Ne%%- K-e*B I02 70)1$2"#/ *$.$ I02 .He 

I$.e $#* .2$#-102. $#$%O-"-B $2e 120v"*e* =e%0N.  4%% $--07"$.e* )0#".02"#/ Ne%%- $#* =02"#/- $2e 

K-e* "# .He 70)1$2"-0# J#0 70#-"*e2$."0#- /"ve# I02 K1/2$*"e#./*0N#/2$*"e#. 10-"."0#"#/L =e7$K-e 

0I .He 10.e#."$% I02 ."*$% I%KY "#I%Ke#7e- 0# "#.e2#$% Ne.%$#* I%0N.  

 

Associated Monitoring Wells:  001Q50Z8B 001Q50FDB 001Q]0F8B 0015+0FAB 001Q+0FAB 

001Q]0F2B 001Q]0AUB 0015+0FZB 001Q+0FZB 001Q+0D2B 001Q50D1 

 

Surface Water/Sediment Transport into the Wetland Media: 
Surface Water ? 30 *"2e7.%O 70)1$2$=%e -.02) N$.e2 *$.$ $2e $v$"%$=%e I20) .He $2e$ 120Y")$% 

.0 .H"- Ne.%$#* 70)1%eY.  Re7$K-e 0I .He %$7V 0I *$.$B #0 *eI"#"."ve -.$.e)e#. 7$# =e )$*e 

2e/$2*"#/ .He v$%"*$."0# 0I .He 1$.HN$O v"$ -.02) N$.e2 2K#0II "#.0 .He Ne.%$#* 70)1%eY.  

WHe Ne.%$#* "- -K220K#*e* =O K#1$ve* $2e$-B -0 .He -.02) N$.e2 2K#0II 1$.HN$O "- %"Ve%O .0 =e %e-- 

"#I%Ke#."$% .H$# .He /20K#*N$.e2 *"-7H$2/e 1$.HN$O-. 
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Sediment ? R$-e* 0# .He *$.$ I20) -K2I$7e -0"% 120Y")$% .0 .H"- Ne.%$#* 70)1%eYB .He -K2I$7e -0"% 

.0 Ne.%$#* -e*")e#. 1$.HN$O "- v$%"*$.e* I02 .He I0%%0N"#/ 1$2$)e.e2-; 

 
Phase II 

4%K)"#K) d$#$*"K) 
+20# T#*0-K%I$# -K%I$.e 
^e$* 8B8hEGGG 

]$#/$#e-e W0.$% GGW 

 

Groundwater to Wetland Media Pathways: 
Surface Water ? R$-e* 0# .He *$.$ I20) $--07"$.e* )0#".02"#/ Ne%%-B .He /20K#*N$.e2 .0 

Ne.%$#* -K2I$7e N$.e2 1$.HN$O "- v$%"*$.e* $#* -"/#"I"7$#. I02 .He I0%%0N"#/ 1$2$)e.e2- Jnote:  .He 

1UUF )e.$%- $2e #0. K-e* I02 v$%"*$."0# 1K210-e- *Ke .0 10.e#."$% ="$- "#.20*K7e* =O .He 

-$)1%"#/ )e.H0*0%0/OL;  

 
Phase II 

+20#
]$#/$#e-e 
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Table 10-3-1
Wetland 4D Phase II
Sediment Physical Parameters

December 1995 Data
Parameter 041M040101 041M040201 041M040301 041M040401 041M040501

TOC (%) 3.3 4.51 0.204 7 0.154
Percent  Solids (%) 38.1 26.1 83.6 27.5 85.4
Grain Size Analysis
(percent of composition1)

Fine Gravel 0 0 0 0 37
Coarse Sand 0 0 0 0 0

Medium Sand 20 22 37 16 14
Fine Sand 52 46 62 54 48

Silt and Clay 28 32 1 30 1

Description
Black Silty Medium to Fine 

Sand with Organics
Black Silty Medium to Fine 

Sand with Organics
Black/Brown Medium 

to Fine Sand 
Dark Brown Silty Sand 

with Organics
Light Brown Poorly Graded 

Sand with some Gravel

Note:
1  =  Derived from sieve analyses.



Table 10-3-2
Wetland 4D Phase II 
Surface Water Physical Parameters

Parameter 041W04D101 041W04D401

Hardness as CaCO3 (mg/L) 344 735

pH 6.55 6.02
Specific Conductivity (mS/cm) 3.31 12.6

Turbidity (NTU) 0 0
Salinity (%) 0.15 0.76

Notes:
mg/L    =  Milligrams per liter
MS/cm  =  Millsiemens per centimeter

NTU     =  Nephelometric turbidity units
%        =  Percent



Table 10-3-3
Wetland 4D Phase II
Sediment Analytical Results

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection Location

Metals (mg/kg)
Aluminum 4,274.0 3 5 5 390.0 14,700.0 7,450.0 041M04D201
Antimony 0.260 1 1 5 0.950 0.950 0.279 041M04D201
Arsenic 2.140 3 5 5 0.490 20.0 8.80 041M04D201
Barium 3.840 3 5 5 0.340 9.0 4.860 041M04D201
Beryllium 0.130 3 3 5 0.370 0.550 0.282 041M04D201
Cadmium 0.390 3 4 5 0.260 3.70 2.070 041M04D201
Calcium 1,978.80 3 5 5 26.30 4,510.0 1,790.0 041M04D201
Chromium 13.10 3 5 5 0.740 70.20 36.20 041M04D101
Cobalt 0.910 3 3 5 1.10 2.10 0.996 041M04D201
Copper 8.440 3 5 5 0.490 45.80 19.40 041M04D201
Iron 2,684.40 3 5 5 671.0 39,400.0 18,800.0 041M04D201
Lead 21.040 3 5 5 0.730 348.0 142.0 041M04D201
Magnesium 2,943.60 1 5 5 19.60 4,590.0 2,030.0 041M04D201
Manganese 9.810 4 5 5 2.0 69.30 42.10 041M04D201
Mercury 0.110 2 2 5 0.120 0.160 0.081 041M04D401
Nickel 3.690 3 3 5 6.10 6.70 3.930 041M04D201
Potassium 899.720 1 5 5 18.40 1,530.0 649.0 041M04D201
Selenium 0.660 3 3 5 1.50 2.30 1.160 041M04D401
Sodium 11,439.60 1 5 5 2.50 11,800.0 4,300.0 041M04D201
Vanadium 8.590 3 5 5 0.90 38.70 17.50 041M04D201
Zinc 14.360 3 5 5 1.40 102.0 51.0 041M04D201
PAHs ( g/kg)
Benzo(a)anthracene N/A 0 3 5 88.0 250.0 228.0 041M04D201
Benzo(a)pyrene N/A 0 3 5 120.0 310.0 258.0 041M04D201
Chrysene N/A 0 3 5 120.0 240.0 236.0 041M04D201
Fluoranthene N/A 0 3 5 110.0 310.0 274.0 041M04D201
Phenanthrene N/A 0 3 5 38.0 80.0 168.0 041M04D201
Pyrene N/A 0 3 5 130.0 410.0 294.0 041M04D201
Total PAHs N/A 0 3 5 725.0 1,989.0 2,410.0 041M04D201
Pesticides and PCBs ( g/kg)
Aroclor-1248 N/A 0 1 5 0.620 0.620 2.260 041M04D501
Aroclor-1254 N/A 0 2 5 1.70 42.0 10.20 041M04D201
Aroclor-1260 N/A 0 1 5 50.0 50.0 11.90 041M04D101
Total PCBs N/A 0 3 5 8.570 66.70 35.90 041M04D101
Dieldrin N/A 0 2 5 0.780 1.10 0.486 041M04D401

Frequency of Detections Range of Detections



Table 10-3-3
Wetland 4D Phase II
Sediment Analytical Results

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection Location

Frequency of Detections Range of Detections

Pesticides and PCBs ( g/kg) - cont.
Endosulfan sulfate N/A 0 1 5 0.630 0.630 0.313 041M04D101
alpha-Chlordane N/A 0 3 5 1.0 1.50 0.782 041M04D101
Total Chlordane N/A 0 3 5 1.017 1.512 0.794 041M04D101
alpha-BHC N/A 0 2 5 0.460 0.940 0.288 041M04D301
delta-BHC N/A 0 4 5 0.110 16.0 5.820 041M04D101
Total BHC N/A 0 4 5 1.060 16.484 6.140 041M04D101
4,4'-DDD 50.0 1 3 5 15.0 110.0 31.60 041M04D401
4,4'-DDE 40.0 2 5 5 0.320 65.0 28.20 041M04D401
4,4'-DDT 20.0 0 4 5 1.50 3.90 2.120 041M04D401
Total DDT 110.0 1 5 5 0.530 178.90 62.0 041M04D401
SVOCs ( g/kg)
Benzo(b)fluoranthene N/A 0 3 5 160.0 380.0 290.0 041M04D201
Benzo(g,h,i)perylene N/A 0 3 5 130.0 390.0 296.0 041M04D201
Benzo(k)fluoranthene N/A 0 3 5 100.0 230.0 228.0 041M04D201
bis(2-Ethylhexyl)phthalate (BEHP) N/A 0 4 5 61.0 240.0 1,410.0 041M04D201
Butylbenzylphthalate N/A 0 2 5 68.0 81.0 1,410.0 041M04D101
Carbazole N/A 0 1 5 66.0 66.0 1,520.0 041M04D101
Diethylphthalate N/A 0 1 5 71,000.0 71,000.0 14,500.0 041M04D401
Indeno(1,2,3-cd)pyrene N/A 0 3 5 77.0 240.0 228.0 041M04D201
VOCs ( g/kg)
Acetone N/A 0 4 5 33.0 280.0 150.0 041M04D401
Carbon disulfide N/A 0 3 5 4.0 27.0 12.40 041M04D101

Notes:
g/kg  = micrograms per kilogram

mg/kg = milligram per kilogram
N/A    = Not Applicable



Table 10-3-4
Wetland 4D Phase II
Surface Water Analytical Results

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals ( g/L)
Calcium 76,800.0 0 2 2 32,600.0 55,000.0 43,800.0 041W04D401
Iron 1,352.0 1 2 2 695.0 1,580.0 1,140.0 041W04D101
Magnesium 243,650.0 0 2 2 63,700.0 145,000.0 104,000.0 041W04D401
Manganese 12.15 2 2 2 22.6 36.4 29.5 041W04D101
Potassium 81,250.0 0 2 2 21,500.0 45,900.0 33,700.0 041W04D401
Sodium 1,952,000.0 0 2 2 686,000.0 1,270,000.0 978,000.0 041W04D401
Thallium 2.55 1 1 2 11.0 11.0 11.0 041W04D401
VOCs ( g/L)
Methylene chloride N/A 0 1 2 87.0 87.0 87.0 041W04D401

Notes:
g/L = micrograms per liter

N/A  = Not Applicable

Frequency of Detections Range of Detections



Table 10-3-5
Wetland 4D Phase II
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Aluminum 5 5 390 14,700 041M04D201 14,700 N/A Yes No SV
Antimony 1 5 0.06 0.19 0.95 0.95 041M04D201 0.95 J 12 2 0.08 No Max Detect < SV
Arsenic 5 5 0.49 20 041M04D201 20 7.24 1, 2 2.76 Yes Max Detect > SV
Barium 5 5 0.34 9 041M04D201 9 J N/A Yes No SV
Beryllium 3 5 0.03 0.03 0.37 0.55 041M04D201 0.55 J N/A Yes No SV
Cadmium 4 5 0.09 0.09 0.26 3.7 041M04D201 3.7 0.676 1 5.47 Yes Max Detect > SV
Calcium 5 5 26.3 4,510 041M04D201 4,510 N/A Yes No SV
Chromium 5 5 0.74 70.2 041M04D101 70.2 52.3 1, 2 1.34 Yes Max Detect > SV
Cobalt 3 5 0.09 0.09 1.1 2.1 041M04D201 2.1 J N/A Yes No SV
Copper 5 5 0.49 45.8 041M04D201 45.8 18.7 1, 2 2.45 Yes Max Detect > SV
Cyanide (CN) 0 5 0.285 0.95 ND 0.95 U N/A Yes No SV
Iron 5 5 671 39,400 041M04D201 39,400 N/A Yes No SV
Lead 5 5 0.73 348 041M04D201 348 30.2 1, 2 11.5 Yes Max Detect > SV
Magnesium 5 5 19.6 4590 041M04D201 4,590 N/A Yes No SV
Manganese 5 5 2 69.3 041M04D201 69.3 J N/A Yes No SV
Mercury 2 5 0.025 0.075 0.12 0.16 041M04D401 0.16 J 0.13 1, 2 1.23 Yes Max Detect > SV
Nickel 3 5 0.36 0.37 6.1 6.7 041M04D201 6.7 J 15.9 1, 2 0.42 No Max Detect < SV
Potassium 5 5 18.4 1530 041M04D201 1,530 N/A Yes No SV
Selenium 3 5 0.09 0.09 1.5 2.3 041M04D401 2.3 J N/A Yes No SV
Silver 0 5 0.12 0.385 ND 0.385 UJ 0.733 1 0.53 No Max SQL< SV
Sodium 5 5 2.5 11,800 041M04D201 11,800 N/A Yes No SV
Thallium 0 5 0.09 0.29 ND 0.29 U N/A Yes No SV
Vanadium 5 5 0.9 38.7 041M04D201 38.7 N/A Yes No SV
Zinc 5 5 1.4 102 041M04D201 102 124 1, 2 0.82 No Max Detect < SV

2-Methylnaphthalene 0 5 20 650 ND 650 UJ 20.2 1 32.2 Yes Max SQL> SV
Acenaphthene 0 5 9.5 310 ND 310 UJ 6.71 1 46.2 Yes Max SQL > SV
Acenaphthylene 0 5 20 650 ND 650 UJ 5.87 1 111 Yes Max SQL > SV
Anthracene 0 5 20 650 ND 650 UJ 46.9 1 13.9 Yes Max SQL> SV
Benzo(a)anthracene 3 5 20.5 650 88 250 041M04D201 250 74.8 1 3.34 Yes Max Detect > SV
Benzo(a)pyrene 3 5 20.5 650 120 310 041M04D201 310 88.8 1 3.49 Yes Max Detect > SV
Chrysene 3 5 20.5 650 120 240 041M04D201 240 108 1 2.22 Yes Max Detect > SV
Dibenz(a,h)anthracene 0 5 20 650 ND 650 UJ 6.22 1 105 Yes Max SQL > SV
Fluoranthene 3 5 20.5 650 110 310 041M04D201 310 113 1 2.74 Yes Max Detect > SV
Fluorene 0 5 9.5 310 ND 310 UJ 21.2 1 14.6 Yes Max SQL> SV
Naphthalene 0 5 20 650 ND 650 UJ 34.6 1 18.8 Yes Max SQL> SV
Phenanthrene 3 5 20.5 650 38 80 041M04D201 80 J 86.7 1 0.92 No Max Detect < SV
Pyrene 3 5 20.5 650 130 410 041M04D201 410 153 1 2.68 Yes Max Detect > SV
Total PAHs 3 5 246 7,770 725 1,990 041M04D201 1,990 1,684 1, 2 1.18 Yes Max Detect > SV
TOC Normalized PAHs 3 5 111 159.42 40.73 355.39 041M04D301 355.39 290 3 1.23 Yes Max Detect > SV

Aroclor-1016 0 5 1.05 3.85 ND 3.85 U 21.6 N/A 0.18 No Max SQL< SV
Aroclor-1221 0 5 2 7.5 ND 7.5 U 67 2 0.11 No Max SQL< SV
Aroclor-1232 0 5 1.05 3.85 ND 3.85 U 21.6 N/A 0.18 No Max SQL< SV
Aroclor-1242 0 5 1.05 3.85 ND 3.85 U 21.6 N/A 0.18 No Max SQL< SV
Aroclor-1248 1 5 1.05 3.85 0.62 0.62 041M04D501 0.62 J 21.6 N/A 0.03 No Max Detect < SV
Aroclor-1254 2 5 1.05 3.85 1.7 42 041M04D501 42 J 21.6 N/A 1.94 Yes Max Detect > SV
Aroclor-1260 1 5 1.05 3.85 50 50 041M04D101 50 J 21.6 N/A 2.31 Yes Max Detect > SV
Total PCBs 3 5 8.3 30.6 8.57 66.7 041M04D501 66.7 21.6 1 3.09 Yes Max Detect > SV

Aldrin 0 5 0.005 0.0195 ND 0.0195 U N/A Yes No SV
Dieldrin 2 5 0.105 0.34 0.78 1.1 041M04D401 1.1 J 0.716 1 1.54 Yes Max Detect > SV
Endosulfan I 0 5 0.005 0.0195 ND 0.0195 U N/A Yes No SV
Endosulfan II 0 5 0.105 0.385 ND 0.385 U N/A Yes No SV
Endosulfan sulfate 1 5 0.105 0.385 0.63 0.63 041M04D101 0.63 J N/A Yes No SV
Heptachlor 0 5 0.005 0.0195 ND 0.0195 U N/A Yes No SV
Heptachlor epoxide 0 5 0.005 0.0195 ND 0.0195 U N/A Yes No SV
Methoxychlor 0 5 0.5 1.95 ND 1.95 U N/A Yes No SV
Toxaphene 0 5 10.5 38.5 ND 38.5 U N/A Yes No SV
alpha-Chlordane 3 5 0.005 0.0055 1 1.5 041M04D101 1.5 J 1.7 1 0.88 No Max Detect < SV
gamma-Chlordane 0 5 0.005 0.0195 ND 0.0195 U 1.7 1 0.01 No Max SQL< SV
Total Chlordane 3 5 0.01 0.011 1.02 1.51 041M04D101 1.51 1.7 1 0.89 No Max Detect < SV
Endrin 0 5 0.105 0.385 ND 0.385 U 3.3 2 0.12 No Max SQL< SV
Endrin aldehyde 0 5 0.105 0.385 ND 0.385 U 3.3 2 0.12 No Max SQL< SV
Endrin ketone 0 5 0.105 0.385 ND 0.385 U 3.3 2 0.12 No Max SQL< SV
Total Endrin 0 5 0.315 1.16 ND 1.16 U 3.3 2 0.35 No Max SQL< SV
alpha-BHC 2 5 0.0055 0.0195 0.46 0.94 041M04D301 0.94 J N/A Yes No SV
beta-BHC 0 5 0.005 0.0195 ND 0.0195 U 0.32 N/A 0.06 No Max SQL< SV
delta-BHC 4 5 0.0055 0.0055 0.11 16 041M04D401 16 DJ 0.32 N/A 50 Yes Max Detect > SV
gamma-BHC (Lindane) 0 5 0.005 0.0195 ND 0.0195 U 0.32 1 0.06 No Max SQL< SV
Total BHC 4 5 0.022 0.022 1.06 16.5 041M04D401 16.5 0.32 2 51.5 Yes Max Detect > SV
4,4'-DDD 3 5 0.105 0.105 15 110 041M04D401 110 D 1.22 1 90.2 Yes Max Detect > SV
4,4'-DDE 5 5 0.32 65 041M04D401 65 DJ 2.07 1 31.4 Yes Max Detect > SV
4,4'-DDT 4 5 0.105 0.105 1.5 3.9 041M04D401 3.9 J 1.19 1 3.28 Yes Max Detect > SV
Total DDT 5 5 0.53 179 041M04D401 179 3.3 2 54.2 Yes Max Detect > SV

Metals (mg/kg)

PAHs ( g/kg)

PCB's ( g/kg)

Pesticides ( g/kg)



Table 10-3-5
Wetland 4D Phase II
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

1,2,4-Trichlorobenzene 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
1,2-Dichlorobenzene 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
1,3-Dichlorobenzene 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
1,4-Dichlorobenzene 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
2,4,5-Trichlorophenol 0 5 485 15,500 ND 15,500 UJ N/A Yes No SV
2,4,6-Trichlorophenol 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
2,4-Dichlorophenol 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
2,4-Dimethylphenol 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
2,4-Dinitrophenol 0 5 485 15,500 ND 15,500 UJ N/A Yes No SV
2,4-Dinitrotoluene 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
2,6-Dinitrotoluene 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
2-Chloronaphthalene 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
2-Chlorophenol 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
2-Methyl-4,6-Dinitrophenol 0 5 485 15,500 ND 15,500 UJ N/A Yes No SV
2-Methylphenol (o-Cresol) 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
2-Nitroaniline 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
2-Nitrophenol 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
3,3'-Dichlorobenzidine 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
3-Nitroaniline 0 5 485 15,500 ND 15,500 UJ N/A Yes No SV
4-Bromophenyl-phenylether 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
4-Chloro-3-methylphenol 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
4-Chloroaniline 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
4-Chlorophenylphenyl ether 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
4-Methylphenol (p-Cresol) 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
4-Nitroaniline 0 5 485 15,500 ND 15,500 UJ N/A Yes No SV
4-Nitrophenol 0 5 485 15,500 ND 15,500 UJ N/A Yes No SV
Benzo(b)fluoranthene 3 5 20.5 650 160 380 041M04D201 380 N/A Yes No SV
Benzo(g,h,i)perylene 3 5 20.5 650 130 390 041M04D201 390 N/A Yes No SV
Benzo(k)fluoranthene 3 5 20.5 650 100 230 041M04D201 230 N/A Yes No SV
bis(2-Chloroethoxy)methane 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
bis(2-Chloroethyl)ether 0 5 20 650 ND 650 UJ N/A Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 4 5 6,500 6,500 61 240 041M04D201 240 J 182 1, 2 1.32 Yes Max Detect > SV
Butylbenzylphthalate 2 5 200 6,500 68 81 041M04D101 81 J 182 1, 2 0.45 No Max Detect < SV
Carbazole 1 5 200 6,500 66 66 041M04D101 66 J N/A Yes No SV
Dibenzofuran 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
Diethylphthalate 1 5 200 650 71,000 71,000 041M04D401 71,000 J 182 1, 2 390 Yes Max Detect > SV
Dimethylphthalate 0 5 200 6,500 ND 6,500 UJ 182 1, 2 35.7 Yes Max SQL > SV
Di-n-butylphthalate 0 5 200 6,500 ND 6,500 UJ 182 1, 2 35.7 Yes Max SQL > SV
Di-n-octylphthalate 0 5 200 6,500 ND 6,500 UJ 182 1, 2 35.7 Yes Max SQL > SV
Hexachlorobenzene 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
Hexachlorobutadiene 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
Hexachlorocyclopentadiene 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
Hexachloroethane 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
Indeno(1,2,3-cd)pyrene 3 5 20.5 650 77 240 041M04D201 240 N/A Yes No SV
Isophorone 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
Nitrobenzene 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
N-Nitroso-di-n-propylamine 0 5 20 650 ND 650 UJ N/A Yes No SV
N-Nitrosodiphenylamine 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV
Pentachlorophenol 0 5 485 15,500 ND 15,500 UJ N/A Yes No SV
Phenol 0 5 200 6,500 ND 6,500 UJ N/A Yes No SV

1,1,1-Trichloroethane 0 5 6 18.5 ND 18.5 U N/A Yes No SV
1,1,2,2-Tetrachloroethane 0 5 6 18.5 ND 18.5 U N/A Yes No SV
1,1,2-Trichloroethane 0 5 6 18.5 ND 18.5 U N/A Yes No SV
1,1-Dichloroethane 0 5 6 18.5 ND 18.5 U N/A Yes No SV
1,1-Dichloroethene 0 5 6 18.5 ND 18.5 U N/A Yes No SV
1,2-Dichloroethane 0 5 6 18.5 ND 18.5 U N/A Yes No SV
1,2-Dichloroethene (total) 0 5 6 18.5 ND 18.5 U N/A Yes No SV
1,2-Dichloropropane 0 5 6 18.5 ND 18.5 U N/A Yes No SV
2-Butanone (MEK) 0 5 6 18.5 ND 18.5 U N/A Yes No SV
2-Hexanone 0 5 6 18.5 ND 18.5 U N/A Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 5 6 18.5 ND 18.5 U N/A Yes No SV
Acetone 4 5 125 125 33 280 041M04D401 280 N/A Yes No SV
Benzene 0 5 6 18.5 ND 18.5 U N/A Yes No SV
Bromodichloromethane 0 5 6 18.5 ND 18.5 U N/A Yes No SV
Bromoform 0 5 6 18.5 ND 18.5 U N/A Yes No SV
Bromomethane 0 5 6 18.5 ND 18.5 U N/A Yes No SV
Carbon disulfide 3 5 6 7 4 27 041M04D101 27 J N/A Yes No SV
Carbon tetrachloride 0 5 6 18.5 ND 18.5 U N/A Yes No SV
Chlorobenzene 0 5 6 18.5 ND 18.5 U N/A Yes No SV
Chloroethane 0 5 6 18.5 ND 18.5 U N/A Yes No SV
Chloroform 0 5 6 18.5 ND 18.5 U N/A Yes No SV
Chloromethane 0 5 6 18.5 ND 18.5 U N/A Yes No SV
cis-1,3-Dichloropropene 0 5 6 18.5 ND 18.5 U N/A Yes No SV
Dibromochloromethane 0 5 6 18.5 ND 18.5 U N/A Yes No SV
Ethylbenzene 0 5 6 18.5 ND 18.5 U N/A Yes No SV
Methylene chloride 0 5 6 23.5 ND 23.5 U N/A Yes No SV
Styrene 0 5 6 18.5 ND 18.5 U N/A Yes No SV

SVOCs ( g/kg)

VOCs ( g/kg)



Table 10-3-5
Wetland 4D Phase II
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Tetrachloroethene 0 5 6 18.5 ND 18.5 U N/A Yes No SV
Toluene 0 5 6 18.5 ND 18.5 U N/A Yes No SV
trans-1,3-Dichloropropene 0 5 6 18.5 ND 18.5 U N/A Yes No SV
Trichloroethene 0 5 6 18.5 ND 18.5 U N/A Yes No SV
Vinyl chloride 0 5 1.5 5.5 ND 5.5 U N/A Yes No SV
Xylene (Total) 0 5 6 18.5 ND 18.5 U N/A Yes No SV

Notes:
Supporting Information:

SV = Screening Value SQL = Sample Quantitation Limit D = Diluted Result

 U or ND = Not Detected at or above the SQL mg/kg oc = milligrams per kilograms - organic carbon

1 = USEPA Region 4 Screening Value.  Detailed explanation for SVs provided in Section 8.0. HQ = Hazard Quotient mg/kg = milligrams per kilograms
2 = FDEP Threshold effects level N/A = No screening value available.

VOCs ( g/kg) - cont.

 SHQ = Screening Hazard Quotient Parameters in bold were detected and exceeded screening values.
 J = Estimated value UJ = Not detected.  SQL is estimated.

g/kg = micrograms per kilograms

Sources for Screening Values:



Table 10-3-6
Wetland 4D Phase II 
Sediment COPCs Retained After Screening 

Metals Pesticides/PCBs SVOCs/PAHs VOCs
Detected Parameters

Aluminum 4,4-DDD Benzo(a)anthracene Acetone
Arsenic 4,4-DDE Benzo(a)pyrene Carbon disulfide
Barium 4,4-DDT Benzo(b)fluoranthene
Beryllium alpha-BHC Benzo(g,h,i)perylene
Cadmium delta-BHC Benzo(k)fluoranthene
Calcium Dieldrin bis(2-Ethylhexyl)phthalate (BEHP)
Chromium Endosulfan sulfate Carbazole
Cobalt Total BHC Chrysene
Copper Total DDT Diethylphthalate
Iron Aroclor-1254 Fluoranthene
Lead Aroclor-1260 Indeno(1,2,3-cd)pyrene
Magnesium Total PCBs Pyrene
Manganese TOC Normalized PAHs
Mercury Total PAHs
Potassium
Selenium
Sodium
Vanadium

Not Detected Parameters
Cyanide (CN) Aldrin 1,2,4-Trichlorobenzene 1,1,1-Trichloroethane
Thallium Endosulfan I 1,2-Dichlorobenzene 1,1,2,2-Tetrachloroethane

Endosulfan II 1,3-Dichlorobenzene 1,1,2-Trichloroethane
Heptachlor 1,4-Dichlorobenzene 1,1-Dichloroethane
Heptachlor epoxide 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1-Dichloroethene
Methoxychlor 2,4,5-Trichlorophenol 1,2-Dichloroethane
Toxaphene 2,4,6-Trichlorophenol 1,2-Dichloroethene (total)

2,4-Dichlorophenol 1,2-Dichloropropane
2,4-Dimethylphenol 2-Butanone (MEK)
2,4-Dinitrophenol 2-Hexanone
2,4-Dinitrotoluene 4-Methyl-2-Pentanone (MIBK)
2,6-Dinitrotoluene Benzene
2-Chloronaphthalene Bromodichloromethane
2-Chlorophenol Bromoform
2-Methyl-4,6-Dinitrophenol Bromomethane
2-Methylnaphthalene Carbon tetrachloride
2-Methylphenol (o-Cresol) Chlorobenzene
2-Nitroaniline Chloroethane
2-Nitrophenol Chloroform
3,3'-Dichlorobenzidine Chloromethane
3-Nitroaniline cis-1,3-Dichloropropene
4-Bromophenyl-phenylether Dibromochloromethane
4-Chloro-3-methylphenol Ethylbenzene
4-Chloroaniline Methylene chloride
4-Chlorophenylphenyl ether Styrene
4-Methylphenol (p-Cresol) Tetrachloroethene
4-Nitroaniline Toluene
4-Nitrophenol trans-1,3-Dichloropropene
Acenaphthene Trichloroethene
Acenaphthylene Vinyl chloride
Anthracene Xylene (Total)
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
Dibenz(a,h)anthracene
Dibenzofuran
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Isophorone
Naphthalene
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol



Table 10-3-7
Wetland 4D Phase II 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value 

Source

Maximum 
Result    SV 

HQ

Average 
Result    
SV HQ

Maximum 
Result   RV 

HQ

Average 
Result   
RV HQ

Number 
Detected 

> RV
Reference 

Concentration

Number 
Detected > 
Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

Aluminum 5 5 7,450 390 14,700 14,700 041M04D201 NA 0 4274 3 Yes EPC > RC and no RV
Arsenic 5 5 8.8 0.49 20 20 041M04D201 7.24 41.6 PEL 2.76 1.22 0.48 0.21 0 2.14 3 No EPC > RC, but < RV
Barium 5 5 4.86 0.34 9 9 J 041M04D201 NA 0 3.84 3 Yes EPC > RC and no RV
Beryllium 3 5 0.03 0.03 0.03 0.282 0.37 0.55 0.55 J 041M04D201 NA 0 0.13 3 Yes EPC > RC and no RV
Cadmium 4 5 0.09 0.09 0.09 2.07 0.26 3.7 3.7 041M04D201 0.68 4.21 PEL 5.47 3.06 0.88 0.49 0 0.39 3 No EPC > RC, but < RV
Calcium 5 5 1790 26.3 4,510 4,510 041M04D201 NA 0 1979 3 No Essential Nutrient
Chromium 5 5 36.2 0.74 70.2 70.2 041M04D101 52.3 160 PEL 1.34 0.69 0.44 0.23 0 13.1 3 No EPC > RC, but < RV
Cobalt 3 5 0.09 0.09 0.09 0.996 1.1 2.1 2.1 J 041M04D201 NA 0 0.91 3 Yes EPC > RC and no RV
Copper 5 5 19.4 0.49 45.8 45.8 041M04D201 18.7 108 PEL 2.45 1.04 0.42 0.18 0 8.44 3 No EPC > RC, but < RV
Cyanide (CN) 0 5 0.606 0.285 0.95 0.606 0.95 U ND NA 0 1.29 0 No Paramter Not Detected
Iron 5 5 18,800 671 39,400 39,400 041M04D201 NA 0 2684 3 Yes EPC > RC and no RV
Lead 5 5 142 0.73 348 348 041M04D201 30.2 112 PEL 11.5 4.71 3.11 1.27 3 21.04 3 Yes EPC > RV and RC
Magnesium 5 5 2,030 19.6 4,590 4,590 041M04D201 NA 0 2944 1 No Essential Nutrient
Manganese 5 5 42.1 2 69.3 69.3 J 041M04D201 NA 0 9.81 4 Yes EPC > RC and no RV
Mercury 2 5 0.0417 0.025 0.075 0.081 0.12 0.16 0.16 J 041M04D401 0.13 0.696 PEL 1.23 0.62 0.23 0.12 0 0.11 2 No EPC > RC, but < RV
Potassium 5 5 649 18.4 1,530 1,530 041M04D201 NA 0 899.7 1 No Essential Nutrient
Selenium 3 5 0.09 0.09 0.09 1.16 1.5 2.3 2.3 J 041M04D401 NA 0 0.66 3 Yes EPC > RC and no RV
Sodium 5 5 4,300 2.5 11,800 11,800 041M04D201 NA 0 11440 1 No Essential Nutrient
Thallium 0 5 0.193 0.09 0.29 0.193 0.29 U ND NA 0 0.39 0 No Paramter Not Detected
Vanadium 5 5 17.5 0.9 38.7 38.7 041M04D201 NA 0 8.59 3 Yes EPC > RC and no RV

2-Methylnaphthalene 0 5 161 20 650 161 650 UJ ND 20.2 201 PEL 32.2 7.95 3.23 0.80 0 0 No Paramter Not Detected; Max SQL > RV
Acenaphthene 0 5 76.9 9.5 310 76.9 310 UJ ND 6.71 88.9 PEL 46.2 11.5 3.49 0.87 0 0 No Paramter Not Detected; Max SQL > RV
Acenaphthylene 0 5 161 20 650 161 650 UJ ND 5.87 128 PEL 111 27.3 5.08 1.25 0 0 No Paramter Not Detected; Max SQL > RV
Anthracene 0 5 161 20 650 161 650 UJ ND 46.9 245 PEL 13.9 3.42 2.65 0.66 0 0 No Paramter Not Detected; Max SQL > RV
Benzo(a)anthracene 3 5 335 20.5 650 228 88 250 250 041M04D201 74.8 693 PEL 3.34 3.04 0.36 0.33 0 0 No RV HQ <1 and no RC
Benzo(a)pyrene 3 5 335 20.5 650 258 120 310 310 041M04D201 88.8 763 PEL 3.49 2.91 0.41 0.34 0 0 No RV HQ <1 and no RC
Chrysene 3 5 335 20.5 650 236 120 240 240 041M04D201 108 846 PEL 2.22 2.19 0.28 0.28 0 0 No RV HQ <1 and no RC
Dibenz(a,h)anthracene 0 5 161 20 650 161 650 UJ ND 6.22 135 PEL 105 25.8 4.81 1.19 0 0 No Paramter Not Detected; Max SQL > RV
Fluoranthene 3 5 335 20.5 650 274 110 310 310 041M04D201 113 1,494 PEL 2.74 2.43 0.21 0.18 0 0 No RV HQ <1 and no RC
Fluorene 0 5 76.9 9.5 310 76.9 310 UJ ND 21.2 144 PEL 14.6 3.63 2.15 0.53 0 0 No Paramter Not Detected; Max SQL > RV
Naphthalene 0 5 161 20 650 161 650 UJ ND 34.6 391 PEL 18.8 4.64 1.66 0.41 0 0 No Paramter Not Detected; Max SQL > RV
Phenanthrene 3 5 335 20.5 650 168 38 80 80 J 041M04D201 86.7 544 PEL 0.92 1.94 0.15 0.31 0 0 No RV HQ <1 and no RC
Pyrene 3 5 335 20.5 650 294 130 410 410 041M04D201 153 1,398 PEL 2.68 1.92 0.29 0.21 0 0 No RV HQ <1 and no RC
Total PAHs 3 5 4,010 246 7,770 2,410 725 1,990 1,990 041M04D201 1684 16,770 PEL 1.18 1.43 0.12 0.14 0 0 No RV HQ <1 and no RC
TOC Normalized PAHs 3 5 135.21 111 159.42 142.13 40.73 355.39 355.39 041M04D301 290 1,800 MEC 1.23 0.49 0.20 0.08 0 0 No RV HQ <1 and no RC

Aroclor-1016 0 5 2.35 1.05 3.85 2.35 3.85 U ND 21.6 189 PEL 0.18 0.11 0.02 0.01 0 0 No Parameter Not Detected
Aroclor-1221 0 5 4.55 2 7.5 4.55 7.5 U ND 67 189 PEL 0.11 0.07 0.04 0.02 0 0 No Parameter Not Detected
Aroclor-1232 0 5 2.35 1.05 3.85 2.35 3.85 U ND 21.6 189 PEL 0.18 0.11 0.02 0.01 0 0 No Parameter Not Detected
Aroclor-1242 0 5 2.35 1.05 3.85 2.35 3.85 U ND 21.6 189 PEL 0.18 0.11 0.02 0.01 0 0 No Parameter Not Detected
Aroclor-1248 1 5 2.67 1.05 3.85 2.26 0.62 0.62 0.62 J 041M04D501 21.6 189 PEL 0.03 0.11 0.00 0.01 0 0 No RV HQ <1 and no RC
Aroclor-1254 2 5 2.43 1.05 3.85 10.2 1.7 42 42 J 041M04D501 21.6 189 PEL 1.94 0.47 0.22 0.05 0 0 No RV HQ <1 and no RC
Aroclor-1260 1 5 2.34 1.05 3.85 11.9 50 50 50 J 041M04D101 21.6 189 PEL 2.31 0.55 0.27 0.06 0 0 No RV HQ <1 and no RC
Total PCBs 3 5 19.5 8.3 30.6 35.9 8.57 66.7 66.7 041M04D501 21.6 189 PEL 3.09 1.66 0.35 0.19 0 0 No RV HQ <1 and no RC
Pesticides ( g/kg)
Aldrin 0 5 0.0118 0.005 0.0195 0.0118 0.0195 U ND NA 0 0 No Parameter Not Detected
Dieldrin 2 5 0.183 0.105 0.34 0.486 0.78 1.1 1.1 J 041M04D401 0.72 4.3 PEL 1.54 0.68 0.26 0.11 0 0 No RV HQ <1 and no RC
Endosulfan I 0 5 0.0118 0.005 0.0195 0.0118 0.0195 U ND NA 0 0 No Parameter Not Detected
Endosulfan II 0 5 0.235 0.105 0.385 0.235 0.385 U ND NA 0 0 No Parameter Not Detected
Endosulfan sulfate 1 5 0.234 0.105 0.385 0.313 0.63 0.63 0.63 J 041M04D101 NA 0 0 Yes No SV, no RV, and no RC
Heptachlor 0 5 0.0118 0.005 0.0195 0.0118 0.0195 U ND NA 0 0 No Parameter Not Detected
Heptachlor epoxide 0 5 0.0118 0.005 0.0195 0.0118 0.0195 U ND NA 0 0 No Parameter Not Detected
Methoxychlor 0 5 1.18 0.5 1.95 1.18 1.95 U ND NA 0 0 No Parameter Not Detected
Toxaphene 0 5 23.5 10.5 38.5 23.5 38.5 U ND NA 0 0 No Parameter Not Detected
alpha-BHC 2 5 0.014 0.0055 0.0195 0.288 0.46 0.94 0.94 J 041M04D301 0.99 PEL 0.95 0.29 0 0 No RV HQ <1 and no RC
beta-BHC 0 5 0.0118 0.005 0.0195 0.0118 0.0195 U ND 0.32 0.99 PEL 0.06 0.04 0.02 0.01 0 0 No Parameter Not Detected
delta-BHC 4 5 0.0055 0.0055 0.0055 5.82 0.11 16 16 DJ 041M04D101 0.32 0.99 PEL 50 18.2 16.2 5.88 3 0 Yes RV HQ > 1 and no RC
gamma-BHC (Lindane) 0 5 0.0118 0.005 0.0195 0.0118 0.0195 U ND 0.32 0.99 PEL 0.06 0.04 0.02 0.01 0 0 No Parameter Not Detected
Total BHC 4 5 0.022 0.022 0.022 6.14 1.06 16.5 16.5 041M04D101 0.32 0.99 PEL 51.5 19.2 16.7 6.2 4 0 Yes RV HQ > 1 and no RC
4,4'-DDD 3 5 0.105 0.105 0.105 31.6 15 110 110 D 041M04D401 1.22 7.81 PEL 90.2 25.9 14.1 4.05 3 50 1 Yes EPC > RV and RC
4,4'-DDE 5 5 28.2 0.32 65 65 DJ 041M04D401 2.07 374 PEL 31.4 13.6 0.17 0.08 0 40 2 No EPC > RC, but < RV
4,4'-DDT 4 5 0.105 0.105 0.105 2.12 1.5 3.9 3.9 J 041M04D401 1.19 4.77 PEL 3.28 1.78 0.82 0.45 0 20 0 No EPC < RC and RV
Total DDT 5 5 62 0.53 179 179 041M04D401 3.3 51.7 PEL 54.2 18.8 3.46 1.2 2 110 1 Yes EPC > RV and RC
SVOCs ( g/kg)
1,2,4-Trichlorobenzene 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
1,2-Dichlorobenzene 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
1,4-Dichlorobenzene 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 5 3,850 485 15,500 3,850 15,500 UJ ND NA 0 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
2,4-Dichlorophenol 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
2,4-Dimethylphenol 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
2,4-Dinitrophenol 0 5 3,850 485 15,500 3,850 15,500 UJ ND NA 0 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
2-Chloronaphthalene 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
2-Chlorophenol 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 5 3,850 485 15,500 3,850 15,500 UJ ND NA 0 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
2-Nitroaniline 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
2-Nitrophenol 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected

Metal (mg/kg)

PAHs ( g/kg)

PCBs ( g/kg)
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SVOCs ( g/kg) - cont.
3-Nitroaniline 0 5 3,850 485 15,500 3,850 15,500 UJ ND NA 0 0 No Parameter Not Detected
4-Bromophenyl-phenylether 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
4-Chloro-3-methylphenol 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
4-Chloroaniline 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
4-Methylphenol (p-Cresol) 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
4-Nitroaniline 0 5 3,850 485 15,500 3,850 15,500 UJ ND NA 0 0 No Parameter Not Detected
4-Nitrophenol 0 5 3,850 485 15,500 3,850 15,500 UJ ND NA 0 0 No Parameter Not Detected
Benzo(b)fluoranthene 3 5 335 20.5 650 290 160 380 380 041M04D201 NA 0 0 No TOC normalized PAHs < MEC
Benzo(g,h,i)perylene 3 5 335 20.5 650 296 130 390 390 041M04D201 NA 0 0 No TOC normalized PAHs < MEC
Benzo(k)fluoranthene 3 5 335 20.5 650 228 100 230 230 041M04D201 NA 0 0 No TOC normalized PAHs < MEC
bis(2-Chloroethoxy)methane 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 5 161 20 650 161 650 UJ ND NA 0 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 4 5 6,500 6,500 6,500 1,410 61 240 240 J 041M04D201 182 2647 PEL 1.32 7.73 0.09 0.53 0 0 No RV HQ <1 and no RC
Carbazole 1 5 1,890 200 6,500 1,520 66 66 66 J 041M04D101 NA 0 0 Yes No SV, no RV, and no RC
Dibenzofuran 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
Diethylphthalate 1 5 381 200 650 14,500 71,000 71,000 71,000 J 041M04D401 182 2647 PEL 390 79.7 26.8 5.48 1 0 Yes RV HQ > 1 and no RC
Dimethylphthalate 0 5 1,610 200 6,500 1,610 6,500 UJ ND 182 2647 PEL 35.7 8.82 2.46 0.61 0 0 No Parameter Not Detected; Max SQL > RV
Di-n-butylphthalate 0 5 1,610 200 6,500 1,610 6,500 UJ ND 182 2647 PEL 35.7 8.82 2.46 0.61 0 0 No Parameter Not Detected; Max SQL > RV
Di-n-octylphthalate 0 5 1,610 200 6,500 1,610 6,500 UJ ND 182 2647 PEL 35.7 8.82 2.46 0.61 0 0 No Parameter Not Detected; Max SQL > RV
Hexachlorobenzene 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
Hexachlorobutadiene 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
Hexachloroethane 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 3 5 335 20.5 650 228 77 240 240 041M04D201 NA 0 0 No TOC normalized PAHs < MEC
Isophorone 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
Nitrobenzene 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 5 161 20 650 161 650 UJ ND NA 0 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected
Pentachlorophenol 0 5 3,850 485 15,500 3,850 15,500 UJ ND NA 0 0 No Parameter Not Detected
Phenol 0 5 1,610 200 6,500 1,610 6,500 UJ ND NA 0 0 No Parameter Not Detected

1,1,1-Trichloroethane 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
1,1,2,2-Tetrachloroethane 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethane 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethene 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethane 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethene (total) 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloropropane 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
2-Butanone (MEK) 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
2-Hexanone 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
Acetone 4 5 125 125 125 150 33 280 280 041M04D401 NA 0 0 Yes No SV, no RV, and no RC
Benzene 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
Bromodichloromethane 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
Bromoform 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
Bromomethane 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
Carbon disulfide 3 5 6.5 6 7 12.4 4 27 27 J 041M04D101 NA 0 0 Yes No SV, no RV, and no RC
Carbon tetrachloride 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
Chlorobenzene 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
Chloroethane 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
Chloroform 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
Chloromethane 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
cis-1,3-Dichloropropene 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
Dibromochloromethane 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
Ethylbenzene 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
Methylene chloride 0 5 14.9 6 23.5 14.9 23.5 U ND NA 0 0 No Parameter Not Detected
Styrene 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
Tetrachloroethene 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
Toluene 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
trans-1,3-Dichloropropene 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
Trichloroethene 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected
Vinyl chloride 0 5 4 1.5 5.5 4 5.5 U ND NA 0 0 No Parameter Not Detected
Xylene (Total) 0 5 13.5 6 18.5 13.5 18.5 U ND NA 0 0 No Parameter Not Detected

Notes;
Sources for Refinement Values (RVs):
PEL = FDEP Probable Effects Level
MEC = Swartz Midrange Effect Concentration
  
  
  

VOCs ( g/kg)

Supporting Information: Supporting Information:
SQL = Sample Quantitation Limit J = Estimated Value SV   = Screening value (detailed explanation for SVs provided in Section 8) N/R   = No refinement value available.
HQ = Hazard Quotient UJ = Not detected.  SQL is estimated.  RV   = Refinement value (detailed explanation of RVs provided in Section 8) N/A   = Not Applicable.
N/A = No screening value available D = Diluted Result HQ   = Hazard Quotient. Average result calculations include summing detections and one half the detection limits for not detected parameters.

Parameters in bold were detected and exceeded screening values. NAS Pensacola basewide levels used as reference values for 4,4'-DDT, 4,4'-DDD, 4,4'-DDE and total DDT
U or ND = Not Detected at or above the SQL PEL  = Probable effects level. As a result, some average detections may exceed the maximum detections



Table 10-3-8
Wetland 4D Phase II
Sediment COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum Endosulfan sulfate Diethylphthalate Carbon Disulfide
Barium delta-BHC Carbazole
Beryllium Total BHC
Cobalt 4,4'-DDD
Iron Total DDT
Lead
Manganese
Selenium
Vanadium

Detected Parameters



Table 10-3-9
Wetland 4D Phase II
Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient

041M04D101 12/5/1995 mg/kg 12 Arsenic 8.2 70 0.17

041M04D101 12/5/1995 mg/kg 3.5 Cadmium 1.2 9.6 0.36

041M04D101 12/5/1995 mg/kg 70.2 Chromium 81 370 0.19

041M04D101 12/5/1995 mg/kg 21.3 Copper 34 270 0.08

041M04D101 12/5/1995 mg/kg 190 Lead 46.7 218 0.87

041M04D101 12/5/1995 mg/kg 0.12 J Mercury 0.15 0.71 0.17

041M04D101 12/5/1995 mg/kg 6.1 Nickel 20.9 51.6 0.12

041M04D101 12/5/1995 mg/kg 0.275 UJ Silver 1 3.7 0.07

041M04D101 12/5/1995 mg/kg 70.6 Zinc 150 410 0.17

041M04D101 12/5/1995 g/kg 46 DJ 4,4'-DDE 2.2 27 1.70

041M04D101 12/5/1995 g/kg 2.9 J 4,4'-DDT 1.58 46.1 0.06

041M04D101 12/5/1995 g/kg 66.7 Total PCBs 22.7 180 0.37

041M04D101 12/5/1995 g/kg 47 U 2-Methylnaphthalene 70 670 0.07

041M04D101 12/5/1995 g/kg 23 U Acenaphthene 16 500 0.05

041M04D101 12/5/1995 g/kg 47 U Acenaphthylene 44 640 0.07

041M04D101 12/5/1995 g/kg 47 U Anthracene 85.3 1,100 0.04

041M04D101 12/5/1995 g/kg 130 Benzo(a)anthracene 261 1,600 0.08

041M04D101 12/5/1995 g/kg 190 Benzo(a)pyrene 430 1,600 0.12

041M04D101 12/5/1995 g/kg 150 Chrysene 384 2,800 0.05

041M04D101 12/5/1995 g/kg 47 U Dibenz(a,h)anthracene 63.4 260 0.18

041M04D101 12/5/1995 g/kg 280 Fluoranthene 600 5,100 0.05

041M04D101 12/5/1995 g/kg 23 U Fluorene 19 540 0.04

041M04D101 12/5/1995 g/kg 47 U Naphthalene 160 2,100 0.02

041M04D101 12/5/1995 g/kg 53 J Phenanthrene 240 1,500 0.04

041M04D101 12/5/1995 g/kg 260 Pyrene 665 2,600 0.10

041M04D101 12/5/1995 ERM Quotient Sum 5.27

041M04D101 12/5/1995 Mean ERM Quotient 0.21

041M04D101 12/5/1995 Mean ERM Quotient without ND 0.19

041M04D101 12/5/1995 Mean ERM Quotient Category 3

041M04D201 12/5/1995 mg/kg 20 Arsenic 8.2 70 0.29

041M04D201 12/5/1995 mg/kg 3.7 Cadmium 1.2 9.6 0.39

041M04D201 12/5/1995 mg/kg 65.5 Chromium 81 370 0.18

041M04D201 12/5/1995 mg/kg 45.8 Copper 34 270 0.17

041M04D201 12/5/1995 mg/kg 348 Lead 46.7 218 1.60

041M04D201 12/5/1995 mg/kg 0.075 U Mercury 0.15 0.71 0.11

041M04D201 12/5/1995 mg/kg 6.7 J Nickel 20.9 51.6 0.13

041M04D201 12/5/1995 mg/kg 0.385 UJ Silver 1 3.7 0.10

041M04D201 12/5/1995 mg/kg 102 Zinc 150 410 0.25

041M04D201 12/5/1995 g/kg 29 DJ 4,4'-DDE 2.2 27 1.07

041M04D201 12/5/1995 g/kg 2.2 J 4,4'-DDT 1.58 46.1 0.05

041M04D201 12/5/1995 g/kg 65.5 Total PCBs 22.7 180 0.36

041M04D201 12/5/1995 g/kg 65 U 2-Methylnaphthalene 70 670 0.10

041M04D201 12/5/1995 g/kg 32 U Acenaphthene 16 500 0.06

041M04D201 12/5/1995 g/kg 65 U Acenaphthylene 44 640 0.10

041M04D201 12/5/1995 g/kg 65 U Anthracene 85.3 1,100 0.06

041M04D201 12/5/1995 g/kg 250 Benzo(a)anthracene 261 1,600 0.16

041M04D201 12/5/1995 g/kg 310 Benzo(a)pyrene 430 1,600 0.19

041M04D201 12/5/1995 g/kg 240 Chrysene 384 2,800 0.09

041M04D201 12/5/1995 g/kg 65 U Dibenz(a,h)anthracene 63.4 260 0.25

041M04D201 12/5/1995 g/kg 310 Fluoranthene 600 5,100 0.06

041M04D201 12/5/1995 g/kg 32 U Fluorene 19 540 0.06

041M04D201 12/5/1995 g/kg 65 U Naphthalene 160 2,100 0.03

041M04D201 12/5/1995 g/kg 80 J Phenanthrene 240 1,500 0.05

041M04D201 12/5/1995 g/kg 410 Pyrene 665 2,600 0.16

041M04D201 12/5/1995 ERM Quotient Sum 6.06

041M04D201 12/5/1995 Mean ERM Quotient 0.24

041M04D201 12/5/1995 Mean ERM Quotient without ND 0.21

041M04D201 12/5/1995 Mean ERM Quotient Category 2

041M04D301 12/5/1995 mg/kg 0.49 J Arsenic 8.2 70 0.01

041M04D301 12/5/1995 mg/kg 0.26 J Cadmium 1.2 9.6 0.03

041M04D301 12/5/1995 mg/kg 1.3 Chromium 81 370 0.00

041M04D301 12/5/1995 mg/kg 2.6 Copper 34 270 0.01

041M04D301 12/5/1995 mg/kg 10.9 Lead 46.7 218 0.05

041M04D301 12/5/1995 mg/kg 0.025 U Mercury 0.15 0.71 0.04

041M04D301 12/5/1995 mg/kg 0.36 U Nickel 20.9 51.6 0.01

041M04D301 12/5/1995 mg/kg 0.12 UJ Silver 1 3.7 0.03

041M04D301 12/5/1995 mg/kg 3.6 Zinc 150 410 0.01

041M04D301 12/5/1995 g/kg 0.72 J 4,4'-DDE 2.2 27 0.03

041M04D301 12/5/1995 g/kg 1.5 J 4,4'-DDT 1.58 46.1 0.03

041M04D301 12/5/1995 g/kg 8.3 U Total PCBs 22.7 180 0.05

041M04D301 12/5/1995 g/kg 20 U 2-Methylnaphthalene 70 670 0.03

041M04D301 12/5/1995 g/kg 9.5 U Acenaphthene 16 500 0.02

041M04D301 12/5/1995 g/kg 20 U Acenaphthylene 44 640 0.03

041M04D301 12/5/1995 g/kg 20 U Anthracene 85.3 1,100 0.02

041M04D301 12/5/1995 g/kg 88 Benzo(a)anthracene 261 1,600 0.06

041M04D301 12/5/1995 g/kg 120 Benzo(a)pyrene 430 1,600 0.08

041M04D301 12/5/1995 g/kg 120 Chrysene 384 2,800 0.04

041M04D301 12/5/1995 g/kg 20 U Dibenz(a,h)anthracene 63.4 260 0.08

041M04D301 12/5/1995 g/kg 110 Fluoranthene 600 5,100 0.02

041M04D301 12/5/1995 g/kg 9.5 U Fluorene 19 540 0.02

041M04D301 12/5/1995 g/kg 20 U Naphthalene 160 2,100 0.01

041M04D301 12/5/1995 g/kg 38 J Phenanthrene 240 1,500 0.03



Table 10-3-9
Wetland 4D Phase II
Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient

041M04D301 12/5/1995 g/kg 130 Pyrene 665 2,600 0.05

041M04D301 12/5/1995 ERM Quotient Sum 0.76

041M04D301 12/5/1995 Mean ERM Quotient 0.03

041M04D301 12/5/1995 Mean ERM Quotient without ND 0.02

041M04D301 12/5/1995 Mean ERM Quotient Category 1

041M04D401 12/5/1995 mg/kg 11 Arsenic 8.2 70 0.16

041M04D401 12/5/1995 mg/kg 2.8 Cadmium 1.2 9.6 0.29

041M04D401 12/5/1995 mg/kg 43.5 Chromium 81 370 0.12

041M04D401 12/5/1995 mg/kg 27 Copper 34 270 0.10

041M04D401 12/5/1995 mg/kg 162 Lead 46.7 218 0.74

041M04D401 12/5/1995 mg/kg 0.16 J Mercury 0.15 0.71 0.23

041M04D401 12/5/1995 mg/kg 6.1 J Nickel 20.9 51.6 0.12

041M04D401 12/5/1995 mg/kg 0.385 UJ Silver 1 3.7 0.10

041M04D401 12/5/1995 mg/kg 77.5 Zinc 150 410 0.19

041M04D401 12/5/1995 g/kg 65 DJ 4,4'-DDE 2.2 27 2.41

041M04D401 12/5/1995 g/kg 3.9 J 4,4'-DDT 1.58 46.1 0.08

041M04D401 12/5/1995 g/kg 30.6 U Total PCBs 22.7 180 0.17

041M04D401 12/5/1995 g/kg 650 UJ 2-Methylnaphthalene 70 670 0.97

041M04D401 12/5/1995 g/kg 310 UJ Acenaphthene 16 500 0.62

041M04D401 12/5/1995 g/kg 650 UJ Acenaphthylene 44 640 1.02

041M04D401 12/5/1995 g/kg 650 UJ Anthracene 85.3 1,100 0.59

041M04D401 12/5/1995 g/kg 650 UJ Benzo(a)anthracene 261 1,600 0.41

041M04D401 12/5/1995 g/kg 650 UJ Benzo(a)pyrene 430 1,600 0.41

041M04D401 12/5/1995 g/kg 650 UJ Chrysene 384 2,800 0.23

041M04D401 12/5/1995 g/kg 650 UJ Dibenz(a,h)anthracene 63.4 260 2.50

041M04D401 12/5/1995 g/kg 650 UJ Fluoranthene 600 5,100 0.13

041M04D401 12/5/1995 g/kg 310 UJ Fluorene 19 540 0.57

041M04D401 12/5/1995 g/kg 650 UJ Naphthalene 160 2,100 0.31

041M04D401 12/5/1995 g/kg 650 UJ Phenanthrene 240 1,500 0.43

041M04D401 12/5/1995 g/kg 650 UJ Pyrene 665 2,600 0.25

041M04D401 12/5/1995 ERM Quotient Sum 13.14

041M04D401 12/5/1995 Mean ERM Quotient 0.53

041M04D401 12/5/1995 Mean ERM Quotient without ND 0.18

041M04D401 12/5/1995 Mean ERM Quotient Category 2

041M04D501 12/5/1995 mg/kg 0.51 J Arsenic 8.2 70 0.01

041M04D501 12/5/1995 mg/kg 0.09 U Cadmium 1.2 9.6 0.01

041M04D501 12/5/1995 mg/kg 0.74 Chromium 81 370 0.00

041M04D501 12/5/1995 mg/kg 0.49 J Copper 34 270 0.00

041M04D501 12/5/1995 mg/kg 0.73 Lead 46.7 218 0.00

041M04D501 12/5/1995 mg/kg 0.025 U Mercury 0.15 0.71 0.04

041M04D501 12/5/1995 mg/kg 0.37 U Nickel 20.9 51.6 0.01

041M04D501 12/5/1995 mg/kg 0.125 UJ Silver 1 3.7 0.03

041M04D501 12/5/1995 mg/kg 1.4 Zinc 150 410 0.00

041M04D501 12/5/1995 g/kg 0.32 4,4'-DDE 2.2 27 0.01

041M04D501 12/5/1995 g/kg 0.105 U 4,4'-DDT 1.58 46.1 0.00

041M04D501 12/5/1995 g/kg 8.57 Total PCBs 22.7 180 0.05

041M04D501 12/5/1995 g/kg 20.5 U 2-Methylnaphthalene 70 670 0.03

041M04D501 12/5/1995 g/kg 10 U Acenaphthene 16 500 0.02

041M04D501 12/5/1995 g/kg 20.5 U Acenaphthylene 44 640 0.03

041M04D501 12/5/1995 g/kg 20.5 U Anthracene 85.3 1,100 0.02

041M04D501 12/5/1995 g/kg 20.5 U Benzo(a)anthracene 261 1,600 0.01

041M04D501 12/5/1995 g/kg 20.5 U Benzo(a)pyrene 430 1,600 0.01

041M04D501 12/5/1995 g/kg 20.5 U Chrysene 384 2,800 0.01

041M04D501 12/5/1995 g/kg 20.5 U Dibenz(a,h)anthracene 63.4 260 0.08

041M04D501 12/5/1995 g/kg 20.5 U Fluoranthene 600 5,100 0.00

041M04D501 12/5/1995 g/kg 10 U Fluorene 19 540 0.02

041M04D501 12/5/1995 g/kg 20.5 U Naphthalene 160 2,100 0.01

041M04D501 12/5/1995 g/kg 20.5 U Phenanthrene 240 1,500 0.01

041M04D501 12/5/1995 g/kg 20.5 U Pyrene 665 2,600 0.01

041M04D501 12/5/1995 ERM Quotient Sum 0.43

041M04D501 12/5/1995 Mean ERM Quotient 0.02

041M04D501 12/5/1995 Mean ERM Quotient without ND 0.00
041M04D501 12/5/1995 Mean ERM Quotient Category 1

Notes:

Shaded and bold cells indicate constituent exceeds ERM.

g/kg = micrograms per kilogram
U = not detected at or above the SQL (value in table is 1/2 reported value)
J = estimated value
Shaded cells indicate constituent exceeds ERL.

ERL = Effects Range Low
ERM = Effects Range Median
mg/kg = milligrams per kilogram



Table 10-3-10
Wetland 4D Phase II
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source Screening HQ

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 0 2 45.4 34.75 56 45.4 ND 56 U NA Yes No SV
Antimony 0 2 1 1 1 1 ND 1 UJ NA Yes No SV
Arsenic 0 2 1 1 1 1 ND 1 U 36 EPA 0.03 No Max SQL< SV
Barium 0 2 6.68 6.4 6.95 6.68 ND 6.95 U NA Yes No SV
Beryllium 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Cadmium 0 2 1 1 1 1 ND 1 U 9.3 EPA 0.11 No Max SQL< SV
Calcium 2 2 43,800 32,600 55,000 041W04D401 55,000 NA Yes No SV
Chromium 0 2 2.5 2.5 2.5 2.5 ND 2.5 U 50 EPA 0.05 No Max SQL< SV
Cobalt 0 2 1 1 1 1 ND 1 U NA Yes No SV
Copper 0 2 2 2 2 2 ND 2 U 2.9 EPA 0.69 No Max SQL< SV
Cyanide (CN) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U 1 EPA 2.5 Yes Max SQL > SV
Iron 2 2 1,140 695 1,580 041W04D101 1,580 NA Yes No SV
Lead 0 2 1 1 1 1 ND 1 U 8.5 EPA 0.12 No Max SQL< SV
Magnesium 2 2 104,000 63,700 145,000 041W04D401 145,000 NA Yes No SV
Manganese 2 2 29.5 22.6 36.4 041W04D101 36.4 NA Yes No SV
Mercury 0 2 0.065 0.065 0.065 0.065 ND 0.065 U 0.025 EPA 2.6 Yes Max SQL > SV
Nickel 0 2 4.5 4.5 4.5 4.5 ND 4.5 U 8.3 EPA 0.542 No Max SQL< SV
Potassium 2 2 33,700 21,500 45,900 041W04D401 45,900 NA Yes No SV
Selenium 0 2 2 2 2 2 ND 2 U 71 EPA 0.03 No Max SQL< SV
Silver 0 2 2.5 2.5 2.5 2.5 ND 2.5 U 0.23 EPA 10.9 Yes Max SQL > SV
Sodium 2 2 978,000 686,000 1,270,000 041W04D401 1,270,000 NA Yes No SV
Thallium 1 2 2 2 2 6.5 11 11 041W04D401 11 6.3 FDEP 1.75 Yes Max Detect > SV
Vanadium 0 2 1 1 1 1 ND 1 U NA Yes No SV
Zinc 0 2 2 2 2 2 ND 2 U 86 EPA 0.02 No Max SQL< SV
Pesticides  ( g/L)
Aldrin 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Dieldrin 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan I 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.0087 EPA 2.87 Yes Max SQL > SV
Endosulfan II 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan sulfate 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Heptachlor 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.0036 EPA 6.94 Yes Max SQL > SV
Heptachlor epoxide 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 Yes Max SQL > SV
Methoxychlor 0 2 0.25 0.25 0.25 0.25 ND 0.25 U NA Yes No SV
Toxaphene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
alpha-Chlordane 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-Chlordane 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Total Chlordane 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.004 EPA 12.5 Yes Max SQL > SV
Endrin 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin aldehyde 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin ketone 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 21.7 Yes Max SQL > SV
Total Endrin 0 2 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
alpha-BHC 0 2 0.025 0.025 0.025 0.025 ND 0.025 UJ 0.005 FDEP 5 Yes Max SQL > SV
beta-BHC 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
delta-BHC 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-BHC (Lindane) 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.016 EPA 1.56 Yes Max SQL > SV
Total BHC 0 2 0.1 0.1 0.1 0.1 ND 0.1 U NA Yes No SV
4,4'-DDD 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 Yes Max SQL > SV
4,4'-DDE 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 Yes Max SQL > SV
4,4'-DDT 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 84.7 Yes Max SQL > SV
Total DDT 0 2 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
PCBs ( g/L)
Aroclor-1016 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1221 0 2 1 1 1 1 ND 1 U NA Yes No SV
Aroclor-1232 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1242 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1248 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1254 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1260 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 FDEP 35.7 Yes Max SQL > SV
Total PCB 0 2 4 4 4 4 ND 4 U NA Yes No SV



Table 10-3-10
Wetland 4D Phase II
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source Screening HQ

Retained for 
Refinement? Rationale

SVOCs  ( g/L)
1,2,4-Trichlorobenzene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4,5-Trichlorophenol 0 2 10 10 10 10 ND 10 U NA Yes No SV
2,4,6-Trichlorophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dichlorophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dimethylphenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dinitrophenol 0 2 10 10 10 10 ND 10 U NA Yes No SV
2,4-Dinitrotoluene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,6-Dinitrotoluene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Chloronaphthalene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Chlorophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Methyl-4,6-Dinitrophenol 0 2 10 10 10 10 ND 10 U NA Yes No SV
2-Methylphenol (o-Cresol) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Nitroaniline 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Nitrophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
3,3'-Dichlorobenzidine 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
3-Nitroaniline 0 2 10 10 10 10 ND 10 U NA Yes No SV
4-Bromophenyl-phenylether 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chloro-3-methylphenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chloroaniline 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chlorophenylphenyl ether 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Methylphenol (p-Cresol) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Nitroaniline 0 2 10 10 10 10 ND 10 U NA Yes No SV
4-Nitrophenol 0 2 10 10 10 10 ND 10 U NA Yes No SV
Benzo(b)fluoranthene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(g,h,i)perylene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(k)fluoranthene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
bis(2-Chloroethoxy)methane 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
bis(2-Chloroethyl)ether 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Butylbenzylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Dibenzofuran 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Diethylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Dimethylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Di-n-butylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U 3.4 EPA 0.74 No Max SQL< SV
Di-n-octylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorobenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Hexachlorobutadiene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorocyclopentadiene 0 2 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
Hexachloroethane 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Indeno(1,2,3-cd)pyrene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Isophorone 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Nitrobenzene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
N-Nitroso-di-n-propylamine 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
N-Nitrosodiphenylamine 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Pentachlorophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Phenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
PAHs ( g/L)
2-Methylnaphthalene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Acenaphthene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Acenaphthylene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Anthracene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(a)anthracene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(a)pyrene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chrysene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Dibenz(a,h)anthracene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Fluoranthene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Fluorene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Naphthalene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 23.5 EPA 0.02 No Max SQL< SV
Phenanthrene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Pyrene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Total PAH 0 2 6.5 6.5 6.5 6.5 ND 6.5 U NA Yes No SV



Table 10-3-10
Wetland 4D Phase II
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source Screening HQ

Retained for 
Refinement? Rationale

VOCs ( g/L)
1,1,1-Trichloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 270 FDEP 0.00 No Max SQL< SV
1,1,2,2-Tetrachloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1,2-Trichloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1-Dichloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1-Dichloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 3.2 FDEP 0.16 No Max SQL< SV
1,2-Dibromo-3-Chloropropane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dibromoethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichlorobenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 19.7 EPA 0.03 No Max SQL< SV
1,2-Dichloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichloropropane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,3-Dichlorobenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,4-Dichlorobenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 3 FDEP 0.17 No Max SQL< SV
2-Hexanone 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Benzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 71.28 FDEP 0.01 No Max SQL< SV
Bromochloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromodichloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromoform 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromomethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon disulfide 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon tetrachloride 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chlorobenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 17 FDEP 0.03 No Max SQL< SV
Chloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chloroform 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 470.8 FDEP 0.00 No Max SQL< SV
Chloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
cis-1,2-Dichloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
cis-1,3-Dichloropropene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Dibromochloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Ethylbenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 4.3 EPA 0.12 No Max SQL< SV
Methylene chloride 1 2 1 1 1 44 87 87 041W04D401 87 D 1,580 FDEP 0.06 No Max Detect < SV
Styrene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Tetrachloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Toluene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 37 EPA 0.01 No Max SQL< SV
trans-1,2-Dichloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
trans-1,3-Dichloropropene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Trichloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Vinyl chloride 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Xylene (Total) 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV

Notes:
Sources for Screening Values (SVs):
EPA = Ambient Water Quality Criteria
FDEP = Surface Water Quality Criteria
 
 
 
 
 

Supporting Information: Supporting Information:
SQL = Sample Quanitation Limit SV   = Screening value (detailed explanation for SVs provided in Section 8). Average result calculations include summing detections and one half the detection limits  
HQ = Hazard Quotient RV   = Refinement value (detailed explanation of RVs provided in Section 8). for not detected parameters.  As a result, some average detections may exceed the
N/A = No screening value available HQ   = Hazard Quotient. maximum detections.

UJ = Not detected.  SQL is estimated.  
D = Diluted Result

U or ND = Not Detected at or above the SQL N/R   = No refinement value available. Parameters in bold were detected and exceeded the screening value
J = Estimated Value N/A   = Not Applicable.



Table 10-3-11
Wetland 4D Phase II 
Surface Water COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Calcium None None None
Magnesium
Potassium
Iron
Manganese
Sodium
Thallium

Aluminum Aldrin 1,2,4-Trichlorobenzene 1,1,2,2-Tetrachloroethane
Antimony Dieldrin 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1,2-Trichloroethane
Barium Endosulfan I 2,4,5-Trichlorophenol 1,1-Dichloroethane
Beryllium Endosulfan II 2,4,6-Trichlorophenol 1,2-Dibromo-3-Chloropropane
Cobalt Endosulfan sulfate 2,4-Dichlorophenol 1,2-Dibromoethane
Cyanide (CN) Heptachlor 2,4-Dimethylphenol 1,2-Dichloroethane
Mercury Heptachlor epoxide 2,4-Dinitrophenol 1,2-Dichloropropane
Silver Methoxychlor 2,4-Dinitrotoluene 1,3-Dichlorobenzene
Vanadium Toxaphene 2,6-Dinitrotoluene 2-Hexanone

alpha-Chlordane 2-Chloronaphthalene 4-Methyl-2-Pentanone (MIBK)
gamma-Chlordane 2-Chlorophenol Bromochloromethane
Total Chlordane 2-Methyl-4,6-Dinitrophenol Bromodichloromethane
Endrin 2-Methylphenol (o-Cresol) Bromoform
Endrin aldehyde 2-Nitroaniline Bromomethane
Endrin ketone 2-Nitrophenol Carbon disulfide
Total Endrin 3,3'-Dichlorobenzidine Carbon tetrachloride
alpha-BHC 3-Nitroaniline Chloroethane
beta-BHC 4-Bromophenyl-phenylether Chloromethane
delta-BHC 4-Chloro-3-methylphenol cis-1,2-Dichloroethene
gamma-BHC (Lindane) 4-Chloroaniline cis-1,3-Dichloropropene
Total BHC 4-Chlorophenylphenyl ether Dibromochloromethane
4,4'-DDD 4-Methylphenol (p-Cresol) Styrene
4,4'-DDE 4-Nitroaniline Tetrachloroethene
4,4'-DDT 4-Nitrophenol trans-1,2-Dichloroethene
Total DDT Benzo(b)fluoranthene trans-1,3-Dichloropropene
Aroclor-1016 Benzo(g,h,i)perylene Trichloroethene
Aroclor-1221 Benzo(k)fluoranthene Vinyl chloride
Aroclor-1232 bis(2-Chloroethoxy)methane Xylene (Total)
Aroclor-1242 bis(2-Chloroethyl)ether
Aroclor-1248 bis(2-Ethylhexyl)phthalate (BEHP)
Aroclor-1254 Butylbenzylphthalate
Aroclor-1260 Dibenzofuran
Total PCBs Diethylphthalate

Dimethylphthalate
Di-n-octylphthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Phenanthrene
Pyrene
Total PAHs

Detected Parameters

Not Detected Parameters



Table 10-3-12
Wetland 4D Phase II
Surface Water Refinement

Parameter
Number 

Detected
Number 

Analyzed
Average 

SQL
Minimum 

SQL Max SQL
Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 0 2 45.4 34.75 56 45.4 ND 56 U NA 2,930 0 No Max SQL < Ref. Conc.
Antimony 0 2 1 1 1 1 ND 1 UJ NA 4.15 0 No Max SQL < Ref. Conc.
Barium 0 2 6.68 6.4 6.95 6.68 ND 6.95 U NA 9.43 0 No Max SQL < Ref. Conc.
Beryllium 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0.82 0 No Max SQL < Ref. Conc.
Calcium 2 2 43,800 32,600 55,000 041W04D401 55,000 NA 76,800 0 No Max Result < Ref. Conc.
Cobalt 0 2 1 1 1 1 ND 1 U NA 2.38 0 No Max SQL < Ref. Conc.
Cyanide (CN) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U 1 EPA 2.5 2.5 4.1 0 No Max SQL < Ref. Conc.
Iron 2 2 1,140 695 1,580 041W04D101 1,580 NA 1,352 1 Yes Max Result > Ref. Conc.
Magnesium 2 2 104,000 63,700 145,000 041W04D401 145,000 NA 243,650 0 No Max Result < Ref. Conc.
Manganese 2 2 29.5 22.6 36.4 041W04D101 36.4 NA 12.2 2 Yes Max Result > Ref. Conc.
Mercury 0 2 0.065 0.065 0.065 0.065 ND 0.065 U 0.025 EPA 2.6 2.6 0.21 0 No Max SQL < Ref. Conc.
Potassium 2 2 33,700 21,500 45,900 041W04D401 45,900 NA 81,250 0 No Max Result < Ref. Conc.
Silver 0 2 2.5 2.5 2.5 2.5 ND 2.5 U 0.23 EPA 11 10.9 3.01 0 No Max SQL < Ref. Conc.
Sodium 2 2 978,000 686,000 1,270,000 041W04D401 1,270,000 NA 1,952,000 0 No Max Result < Ref. Conc.
Thallium 1 2 2 2 2 6.5 11 11 041W04D401 11 6.3 FDEP 2 1.03 2.6 1 Yes Max Result > Ref. Conc.
Vanadium 0 2 1 1 1 1 ND 1 U NA 6.69 0 No Max SQL < Ref. Conc.
Pesticides ( g/L)
Aldrin 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
Dieldrin 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endosulfan I 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.0087 EPA 3 2.87 0 No Parameter Not Detected; Max SQL > SV
Endosulfan II 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endosulfan sulfate 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Heptachlor 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.0036 EPA 7 6.94 0 No Parameter Not Detected; Max SQL > SV
Heptachlor epoxide 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 625 0 No Parameter Not Detected; Max SQL > SV
Methoxychlor 0 2 0.25 0.25 0.25 0.25 ND 0.25 U NA 0 No Parameter Not Detected
Toxaphene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
alpha-Chlordane 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
gamma-Chlordane 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
Total Chlordane 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.004 EPA 12.5 12.5 0 No Parameter Not Detected; Max SQL > SV
Endrin 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endrin aldehyde 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endrin ketone 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 22 21.7 0 No Parameter Not Detected; Max SQL > SV
Total Endrin 0 2 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 No Parameter Not Detected
alpha-BHC 0 2 0.025 0.025 0.025 0.025 ND 0.025 UJ 0.005 FDEP 5 5 0 No Parameter Not Detected; Max SQL > SV
beta-BHC 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
delta-BHC 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
gamma-BHC (Lindane) 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.016 EPA 2 1.56 0 No Parameter Not Detected; Max SQL > SV
Total BHC 0 2 0.1 0.1 0.1 0.1 ND 0.1 U NA 0 No Parameter Not Detected
4,4'-DDD 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 167 0 No Parameter Not Detected; Max SQL > SV
4,4'-DDE 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 250 0 No Parameter Not Detected; Max SQL > SV
4,4'-DDT 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 85 84.7 0 No Parameter Not Detected; Max SQL > SV
Total DDT 0 2 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 No Parameter Not Detected
PCBs ( g/L)
Aroclor-1016 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1221 0 2 1 1 1 1 ND 1 U NA 0 No Parameter Not Detected
Aroclor-1232 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1242 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1248 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1254 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1260 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 FDEP 36 35.7 0 No Parameter Not Detected; Max SQL > SV
Total PCB 0 2 4 4 4 4 ND 4 U NA 0 No Parameter Not Detected
SVOCs ( g/L)
1,2,4-Trichlorobenzene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 2 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,4-Dichlorophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,4-Dimethylphenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,4-Dinitrophenol 0 2 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2-Chloronaphthalene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2-Chlorophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 2 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2-Nitroaniline 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected



Table 10-3-12
Wetland 4D Phase II
Surface Water Refinement

Parameter
Number 

Detected
Number 

Analyzed
Average 

SQL
Minimum 

SQL Max SQL
Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Retained for 
Refinement? Rationale

SVOCs ( g/L) - cont.
2-Nitrophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
3-Nitroaniline 0 2 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
4-Bromophenyl-phenylether 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Chloro-3-methylphenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Chloroaniline 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Methylphenol (p-Cresol) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Nitroaniline 0 2 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
4-Nitrophenol 0 2 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
Benzo(b)fluoranthene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Benzo(g,h,i)perylene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Benzo(k)fluoranthene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Butylbenzylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Dibenzofuran 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Diethylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Dimethylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Di-n-octylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Hexachlorobenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Hexachlorobutadiene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 2 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 No Parameter Not Detected
Hexachloroethane 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Isophorone 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Nitrobenzene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Pentachlorophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Phenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
PAHs ( g/L)
2-Methylnaphthalene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Acenaphthene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Acenaphthylene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Anthracene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Benzo(a)anthracene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Benzo(a)pyrene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Chrysene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Dibenz(a,h)anthracene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Fluoranthene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Fluorene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Phenanthrene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Pyrene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Total PAH 0 2 6.5 6.5 6.5 6.5 ND 6.5 U NA 0 No Parameter Not Detected
VOCs ( g/L)
1,1,2,2-Tetrachloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,1-Dichloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,2-Dibromo-3-Chloropropane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,2-Dibromoethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,2-Dichloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,2-Dichloropropane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
2-Hexanone 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Bromochloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Bromodichloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Bromoform 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Bromomethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Carbon disulfide 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Carbon tetrachloride 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Chloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Chloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
cis-1,2-Dichloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
cis-1,3-Dichloropropene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Dibromochloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Styrene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected



Table 10-3-12
Wetland 4D Phase II
Surface Water Refinement

Parameter
Number 

Detected
Number 

Analyzed
Average 

SQL
Minimum 

SQL Max SQL
Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Retained for 
Refinement? Rationale

VOCs ( g/L) - cont.
Tetrachloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
trans-1,2-Dichloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
trans-1,3-Dichloropropene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Trichloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Vinyl chloride 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Xylene (Total) 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected

Notes:

Average result calculations include summing detections and one half the  
detection limits for not detected parameters.  .
As a result, some average detections may exceed the Max detections
Parameters in bold were detected and exceeded Ref. Conc.s

N/A   = Not Applicable.

 U or ND = Not Detected at or above the SQL N/R   = No refinement value available.
 N/A = No screening value available J = Estimated Value PEL  = Probable effects level.
FDEP = Surface Water Quality Criteria

Sources for Screening Values (SVs): Supporting Information: Supporting Information:

HQ = Hazard Quotient D = Diluted Result RV   = Refinement value (detailed explanation of RVs provided in Section 8)
EPA = Ambient Water Quality Criteria SQL = Sample Quanitation Limit UJ = Not detected.  SQL is estimated.  SV   = Screening value (detailed explanation for SVs provided in Section 8)



Table 10-3-13
Wetland 4D Phase II
Surface Water COPCs Retained after Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs
Detected Parameters

Iron None None None
Manganese
Thallium
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10.4 Wetland 15 — Screening Level Problem Formulation 

10.4.1 Site Description and Habitats Present at Wetland 15 

@etla#d 15 "s o# tGe sGo2e oH BaJou G2a#de, Must #o2tGeast oH S"te 1, =etNee# @etla#d 4D a#d tGe 

NAS Pe#sa7ola P"7#"7 G2ou#d (F"gu2e 10-1)R  TG"s Netla#d "s =o2de2ed =J tGe ARCR Read GolH Cou2se to 

tGe soutG, east, a#d Nest, a#d BaJou G2a#de to tGe #o2tGR  @etla#d 15 "s Hed H2o) tGe soutG =J 

su2Ha7e Nate2 2u#oHH H2o) tGe a2ea oH tGe golH 7ou2se a#d H2o) tGe #o2tG =J t"dal "#Hlue#7es H2o) 

BaJou G2a#deR  S"te 1 g2ou#dNate2 also HloNs toNa2d tG"s Netla#dR   

 

 

Photograph 1 Wetland 15 — Facing Northeast 
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Photograph 2 Wetland 15 — Facing South 

 

Pa2so#s a#d P2u"tt (USEPA, 1991a) des72"=e tG"s a2ea as a# estua2"#e e)e2ge#t sJste), N"tG 

12edo)"#a#tlJ Wu#7us 2o)e2"a#usR  @etla#d 15 ge#e2allJ HloNs #o2tG "#to BaJou G2a#de tG2ougG a 

d2a"#age 7Ga##el a=out 3 Heet N"deR  TGe o1e# Nate2 1o2t"o# oH tGe Netla#d 2a#ges H2o) 1 to a=out 

3 Heet "# de1tG a#d Gas a )aY")u) N"dtG oH a=out 300 HeetR  Sed")e#t "# tGe Netla#d "s G"gGlJ o2ga#"7, 

N"tG TOC le,els dete7ted u1 to 40ZR  TGe )oNed g2ass a#d a=2u1t to1og2a1GJ, =etNee# tGe 

Netla#d a#d golH 7ou2se, )a[e tGe =o2de2 =etNee# o1e# Nate2 a#d u1la#d o=,"ousR 

 

As des72"=ed "# Se7t"o# 10, tGe la#dH"ll Nas used H2o) tGe )"d-1950s u#t"l 1976 as tGe 12edo)"#a#t 

d"s1osal s"te Ho2 all sol"d Nastes ge#e2ated o# tGe =aseR  Based o# tGe data 7olle7ted du2"#g tGe S"te 1 

RI, tGe F"#al ROD "ssued o# August 19, 1998, outl"#ed tG2ee RAOs Ho2 tGe OU 1 s"te; 

 

1R P2ote7t"o# oH g2ou#dNate2 H2o) lea7Ga=le 7o)1ou#ds 

 

2R Resto2at"o# oH g2ou#dNate2 a#d 12e,e#t"o# oH Hu2tGe2 7o#ta)"#at"o# oH sGalloN/ 

"#te2)ed"ate g2ou#dNate2 
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3R P2e,e#t"o# oH Hu2tGe2 7o#ta)"#at"o# oH su2Ha7e Nate2 "# @etla#d 15 

TGe 2e)ed"al a7t"o#s sele7ted Ho2 tGe s"te "#7luded; 

 

1R I#st"tut"o#al 7o#t2ols to 2est2"7t g2ou#dNate2 use a#d "#t2us",e a7t","t"es 

 

2R I)1le)e#tat"o# oH a g2ou#dNate2 )o#"to2"#g 12og2a) to e#su2e tGat #atu2al 12o7esses a2e 

eHHe7t",elJ 2edu7"#g tGe 7o#7e#t2at"o#s oH o2ga#"7 7o)1ou#ds to atta"# 1e2Ho2)a#7e sta#da2ds 

 

3R A g2ou#dNate2 "#te27e1to2 sJste) to t2eat tGe "2o#-7o#ta)"#ated g2ou#dNate2 tGat "s )"g2at"#g 

H2o) tGe la#dH"ll a#d d"s7Ga2g"#g to @etla#d 3 

 

TGe lo#g-te2) )o#"to2"#g 1la# Nas ")1le)e#ted =J TtNUSR  G2ou#dNate2 Nas )o#"to2ed Ho2 tGe 

HolloN"#g 7o#st"tue#ts;  1,1,2,2^tet2a7Glo2etGa#e, =e#_e#e, 7Glo2o=e#_e#e, ,"#Jl 7Glo2"de, YJle#es, 

alu)"#u), 7ad)"u), 7G2o)"u), "2o#, )a#ga#ese, a#d #"7[elR  Based u1o# 7olle7ted data, tGe 

TG"2d A##ual G2ou#dNate2 Mo#"to2"#g Re1o2t 2e7o))e#ded 7o#t"#ued )o#"to2"#g Ho2 =e#_e#e, 

,"#Jl 7Glo2"de, YJle#es, alu)"#u), 7ad)"u), "2o#, a#d )a#ga#ese (TtNUS, 2003=)R  TGe otGe2 

7o#st"tue#ts #o lo#ge2 eY7eeded MCLs a#d Ne2e d2o11ed H2o) tGe )o#"to2"#g 1la#R  T2eat)e#t oH "2o# 

at @etla#d 3 "s d"s7ussed "# Se7t"o# 10R2R   

 

10.4.2 Wetland 15 — Sample Location Description 

Phase II Sediment Sample Location Description 

Fou2 sed")e#t sa)1les Ne2e 7olle7ted "# De7e)=e2 1995 to assess 7o#d"t"o#s at @etla#d 15R 

Sa)1le lo7at"o#s 041M150101, 041M150201, a#d 041M150401 Ne2e s1a7ed tG2ougG tGe 7e#te2 oH tGe 

Netla#dR  Lo7at"o# 041M150301 Nas sele7ted, =e7ause "t a11ea2ed tGat 2u#oHH Nas e#te2"#g tGe 

Netla#d at tG"s lo7at"o#R  Sa)1le lo7at"o#s 041M150101 a#d 041M150201 Ne2e "# ,e2J sGalloN Nate2 

(b 2 "#7Ges), NGe2eas 041M150401 Nas su=)e2ged "# 1 to 2 Heet oH Nate2 (F"gu2e 10-4)R  Ta=le 10-4-1 

12o,"des a 1GJs"7al des72"1t"o# oH tGe PGase II sed")e#ts 7olle7ted at @etla#d 15R  Sed")e#ts at 

@etla#d 15 Ne2e 7o)1osed oH =la7[ sa#dJ o2ga#"7 s"lt (041M150101 a#d 041M150301 to 

=la7[ s"ltJ sa#d N"tG o2ga#"7s (041M150401)R  TOC 7o#7e#t2at"o#s 2a#ged H2o) 11R2Z (041M150301) 

to 39R5Z (041M150401)R 

 

Phase II Surface Water Sample Location Description 

TNo su2Ha7e Nate2 sa)1les Ne2e 7olle7ted H2o) @etla#d 15 "# 1995R  TGe stat"o#s Ne2e 7ollo7ated N"tG 

sed")e#t lo7at"o#s 041@150101 a#d 041@150201 (F"gu2e 10-4)R  Lo7at"o# 041@150201 "s "# tGe 

7e#te2 oH tGe Netla#d, NGe2eas 041@150101 "s toNa2ds tGe soutGR   
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Ta=le 10-4-2 12o,"des a 1GJs"7al des72"1t"o# oH tGe su2Ha7e Nate2 7olle7ted at @etla#d 15R  

Su2Ha7e Nate2 H2o) @etla#d 15 Nas Hou#d to =e )ode2atelJ Ga2d, sa)1le 041@150101 Nas 

sl"gGtlJ a7"d"7, a#d sa)1le 041@150201 oH #eut2al 1cR  Su2Ha7e Nate2 at @etla#d 15 Gad Ga2d#ess as 

CaCO3 7o#7e#t2at"o#s 2a#g"#g H2o) 360 to 708 )g/L, sal"#"tJ H2o) 0R05Z to 0R08Z, a#d 1c H2o) 

6R01 to 6R98R S1e7"H"7 7o#du7t","tJ 7o#7e#t2at"o#s 2a#ged H2o) 1R2 to 1R74 )S/7)R  It sGould =e #oted 

tGat sa)1le lo7at"o# 041@150101 Gad a ,e2J G"gG tu2="d"tJ 2ead"#g (g2eate2 tGa# 1,000 NTUs) due to 

sa)1l"#g te7G#"dues tGat 7ould 2esult "# ele,ated 7o#st"tue#t le,els "# tG"s sa)1leR   

 

Phase IV/2004 Surface Water Sample Location Description 

Due to ele,ated )etals 7o#7e#t2at"o#s dete7ted "# tGe PGase II su2Ha7e Nate2 sa)1le a#d tGe 1oss"=le 

7o##e7t"o# N"tG sa)1le tu2="d"tJ, a 7o#H"2)at"o# sa)1le Nas atte)1ted at lo7at"o# 041@1501 "# 

@etla#d 15 "# 2004 Ho2 "#o2ga#"7 a#alJs"sR  TGe lo7at"o# Nas dete2)"#ed to =e d2J, a#d #o 

su2Ha7e Nate2 sa)1le 7ould =e 7olle7ted e,e# N"tG 2a"# 7o#d"t"o#sR 

 

 
10.4.3 Wetland 15 — Nature and Extent of Contamination 

F"gu2e 10-4 12ese#ts tGe sed")e#t a#d su2Ha7e Nate2 sa)1l"#g lo7at"o#s Ho2 @etla#d 15R   

 

Phase II Sediment  

Ta=le 10-4-3 su))a2"_es tGe a#alJt"7al 2esults oH tGe Hou2 @etla#d 15 sed")e#t sa)1lesR 
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Metals ? N"#etee# )etals Ne2e dete7ted du2"#g sed")e#t sa)1l"#g at @etla#d 15R  TGe 

g2eatest #u)=e2 oH "#o2ga#"7 dete7t"o#s at @etla#d 15 Nas at lo7at"o# 041M150401, NGe2e 18 a#alJtes 

Ne2e dete7tedR  OH tGese 18 dete7t"o#s, 11 eY7eeded tGe estua2"#e 2eHe2e#7e ,aluesR 

TGese "#7lude alu)"#u), a2se#"7, =a2"u), =e2Jll"u), 7al7"u), 7o=alt, "2o#, )ag#es"u), )a#ga#ese, 

1otass"u), a#d sele#"u)R  Lo7at"o# 041M150201 Gad 17 )etals dete7ted, 13 oH NG"7G Ne2e 12ese#t at 

7o#7e#t2at"o#s eY7eed"#g tGe a11l"7a=le estua2"#e 2eHe2e#7e ,aluesR  Most oH tGese dete7t"o#s at 

lo7at"o# 041M150201 2e12ese#t tGe G"gGest 7o#7e#t2at"o# dete7ted at @etla#d 15R  

Lo7at"o# 041M150101 Gad 15 )etals dete7ted "# tGe sed")e#t, oH tGese 10 eY7eeded tGe a11l"7a=le 

2eHe2e#7e 7o#7e#t2at"o#sR  Lo7at"o# 041M150301 Gad 14 )etals dete7ted, a#d #"#e dete7t"o#s eY7eeded 

tGe a11l"7a=le 2eHe2e#7e ,alueR  TGe )etals at @etla#d 15 a2e N"des12ead a72oss tGe s"te a2ea, N"tG 

)ost dete7t"o# eY7eed"#g tGe a11l"7a=le 2eHe2e#7e ,aluesR 

 

Pesticides and PCBs ? Ele,e# 1est"7"de 7o)1ou#ds a#d tGe PCB a2o7lo2-1260 Ne2e dete7ted du2"#g 

sed")e#t sa)1l"#g at @etla#d 15R  Total 4,4e-DDT Nas 7al7ulated Ho2 ea7G lo7at"o# =J add"#g tGe 

7o#7e#t2at"o#s oH 4,4-DDD, 4,4-DDE, a#d 4,4-DDTR  L"[eN"se, a =ase N"de total DDT 2eHe2e#7e 

7o#7e#t2at"o# Nas 7al7ulated us"#g tGe =ase N"de 7o#7e#t2at"o#s Ho2 tGese sa)e 7o#st"tue#tsR  

Lo7at"o#s 041M150101 a#d 041M150201 ea7G Gad se,e# 1est"7"de 7o)1ou#ds a#d 

a2o7lo2-1260 dete7tedR  TGese sa)e tNo lo7at"o#s eYG"="ted 7o#7e#t2at"o#s oH 4,4e-DDD, 4,4e-DDE, 

a#d total DDT tGat eY7eeded tGe a11l"7a=le estua2"#e a#d =ase N"de 2eHe2e#7e ,aluesR  

Lo7at"o# 041M150301 also eYG"="ted 2eHe2e#7e ,alues eY7eeda#7es Ho2 4,4e-DDD, 4,4e-DDE, a#d 

total DDTR  TG"s lo7at"o# Gad s"Y 1est"7"de 7o)1ou#ds a#d a2o7lo2-1260 dete7tedR  

Lo7at"o# 041M150401 Gad tG2ee 1est"7"de 7o)1ou#ds dete7ted, #o#e oH NG"7G eY7eeded a#J a11l"7a=le 

2eHe2e#7e ,alueR  Pest"7"de 7o)1ou#ds a#d a2o7lo2-1260 a2e 12e,ale#t a72oss @etla#d 15 N"tG tGe 

eY7e1t"o# oH lo7at"o# 041M150404, NG"7G "s 7losest to BaJou G2a#deR 

 

SVOCs ? Ele,e# SVOCs Ne2e dete7ted "# tGe Hou2 sed")e#t sa)1les 7olle7ted at @etla#d 15R 

Lo7at"o# 041M150101 Gad tGe g2eatest #u)=e2 oH dete7t"o#s N"tG se,e# 12ese#tR  Ge#e2allJ 

lo7at"o#s 041M150401, 041M150201, a#d 041M150301 Gad s"Y, H",e, a#d Hou2 dete7t"o#s, 2es1e7t",elJR  

Lo7at"o# 041M150101 eYG"="ted tGe G"gGest 7o#7e#t2at"o#s oH SVOCs o,e2allR  TGe otGe2 lo7at"o#s ea7G 

Gad "#d","dual 7o)1ou#ds 12ese#t at G"gGe2 7o#7e#t2at"o#s, usuallJ o#lJ Ho2 a s"#ge 7o)1ou#dR  TGe 

g2eatest #u)=e2 oH dete7t"o#s a#d ge#e2allJ G"gGest 7o#7e#t2at"o#s Ne2e at lo7at"o# 041M150101, 

#ea2 tGe soutG e#d oH tGe Netla#dR  
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VOCs ? Lo7at"o#s 041M150201 a#d 041M150301 ea7G Gad tNo VOCs dete7tedR Lo7at"o# 041M150301 

eYG"="ted tGe G"gGest 7o#7e#t2at"o# oH 2-=uta#o#e a#d a7eto#e dete7ted "# tGe Netla#dR  

Lo7at"o# 041M150201 Gad dete7t"o#s oH a7eto#e a#d )etGJle#e 7Glo2"deR  TGe otGe2 tNo lo7at"o#s Gad 

#o VOC dete7t"o#sR 

 

Summary 

TGe d"st2"=ut"o# oH )etals a72oss @etla#d 15 d"s1laJs #o t2e#dR  Pest"7"des a#d PCBs a2e also 

Ha"2lJ N"des12ead, eY7e1t Ho2 lo7at"o# 041M150401R  AltGougG SVOCs a2e also N"des12ead, tGe 

g2eatest 7o#7e#t2at"o#s dete7ted a2e at lo7at"o# 041M150101R  VOCs a2e 12ese#t at 

lo7at"o#s 041M150301 a#d 041M150201R  

 

Phase II Surface Water 

F"gu2e 10-4 12ese#ts tGe su2Ha7e Nate2 sa)1l"#g lo7at"o#s Ho2 @etla#d 15R  Ta=le 10-4-4 su))a2"_es 

tGe a#alJt"7al 2esults oH tGe tNo @etla#d 15 su2Ha7e Nate2 sa)1lesR 

 

Metals ? TNe#tJ-o#e )etals Ne2e dete7ted "# tGe su2Ha7e Nate2 sa)1les ta[e# H2o) @etla#d 15R  TGe 

sa)1le 7olle7ted H2o) lo7at"o# 041@150101 eYG"="ted 20 oH tGese a#alJtes, NG"le tGe sa)1le H2o) 

lo7at"o# 041@150201 Gad 14 )etals dete7tedR  Lo7at"o# 041@150101 dete7ted 16 )etals, N"tG 

7o#7e#t2at"o#s eY7eed"#g tGe a11l"7a=le estua2"#e 2eHe2e#7e ,aluesR  Lo7at"o# 041@150201 Gad 

s"Y eY7eeda#7esR  Lo7at"o# 041@150101, #ea2 tGe soutG e#d oH tGe Netla#d adMa7e#t to tGe golH 7ou2se, 

Gad tGe g2eatest #u)=e2 oH )etals dete7ted a#d tGe G"gGest #u)=e2 oH 2eHe2e#7e ,alue eY7eeda#7es at 

@etla#d 15R  TGe dete7t"o#s Ne2e att2"=uta=le to tGe G"gG tu2="d"tJ oH tGe sa)1leR  A# atte)1t Nas 

)ade "# 2004 to 2esa)1le, =ut tGe lo7at"o# Nas dete2)"#ed to =e d2JR 

 

Pesticides and PCBs ? A s"#gle 1est"7"de 7o)1ou#d ? 4,4e-DDE ? Nas dete7ted "# tGe 

su2Ha7e Nate2 sa)1le 7olle7ted H2o) lo7at"o# 041@150101R   

 

SVOCs ? No SVOCs Ne2e dete7ted du2"#g su2Ha7e Nate2 sa)1l"#g at @etla#d 15R   

 

VOCs ? No VOCs Ne2e dete7ted "# tGe @etla#d 15 su2Ha7e Nate2 sa)1les 7olle7tedR   

 

10.4.4 Ecological Risk Assessment 

Phase II Investigation Summary — Wetland 15 

Sediment-Screening — Level Risk-Exposure Estimation and Risk Calculation 

As 12ese#ted "# Ta=le 10-4-5, tGe sed")e#t sa)1les Ne2e 7o)1a2ed N"tG s72ee#"#g ,alues "# 

a77o2da#7e N"tG tGe 12o7edu2es des72"=ed "# Se7t"o# 8R  All 1a2a)ete2s N"tG cgs g2eate2 tGa# 1 o2 N"tG 
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#o s72ee#"#g ,alues Ne2e 7a22"ed Ho2Na2d to COPC 2eH"#e)e#tR  @G"le se,e2al 7o#st"tue#ts Gad 

cgs eY7eed"#g 1, total DDT (cgh132) ge#e2ated tGe G"gGest cg oH a#J 7o#st"tue#tsR  A l"st oH all 

COPCs aHte2 s72ee#"#g "s "#7luded "# Ta=le 10-4-6R   

 

Baseline Problem Formulation — Wetland 15 Sediment COPC Refinement 

Du2"#g tGe COPC 2eH"#e)e#t, add"t"o#al "#Ho2)at"o# Nas used to e,aluate tGe 1ote#t"al Ho2 2"s[ at 

S"te 41 =ased o# eY1osu2e to tGe 7o#st"tue#ts "#7luded as 12el")"#a2J COPCsR  TG"s 2"s[ assess)e#t N"ll 

12ese#t a state)e#t oH 1ote#t"al 2"s[ Ho2 ea7G oH tGe 12el")"#a2J COPCsR   

 

TGe COPC 2eH"#e)e#t 12o7ess "#7luded; 

 

! Co)1a2"so# oH )aY")u) 7o#7e#t2at"o#s to RVs 

! Co)1a2"so# oH a,e2age 7o#7e#t2at"o#s to SVs a#d RVs 

! Co)1a2"so# to =ase N"de total DDT 7o#7e#t2at"o#s 

! Co)1a2"so# oH "#o2ga#"7 7o#st"tue#ts to 2eHe2e#7e Netla#d ,alues 

! Reg2ess"o# a#alJs"s oH "#o2ga#"7 7o#st"tue#ts 

! Co)1a2"so# oH dete7ted 7o#7e#t2at"o#s 7o)1a2ed to EdP SgGs 

! Co)1a2"so# to SNa2t_ 7o#se#sus ,alues 

! Mea# ERM duot"e#ts 

! Des72"1t"o# oH sed")e#t eY7eeda#7es a#d tGe"2 eYte#t 

 

TGe )etGods used "# tGe COPC 2eH"#e)e#t "# tGe S"te 41 ERA P2o7ess a2e deta"led "# Se7t"o# 8R 

Co)1a2"so# oH )aY")u) dete7ted 7o#7e#t2at"o#s N"tG 2eH"#e)e#t ,alues "s 12ese#ted "# Ta=le 10-4-7R  

COPCs 2eta"#ed aHte2 2eH"#e)e#t a2e 12ese#ted "# Ta=le 10-4-8R 

 

All dete7ted "#o2ga#"7 7o#st"tue#ts eY7eed"#g tGe"2 S"te 41 estua2"#e sed")e#t 2eHe2e#7e 7o#7e#t2at"o#s 

Ne2e 7a22"ed Ho2Na2d "# tGe ERA P2o7essR  Sa)1le lo7at"o#s 041M150201 a#d 041M150301 Ne2e 

"de#t"H"ed as outl"e2s tG2ougG 2eg2ess"o# a#alJs"s Ho2 7G2o)"u), 7o11e2, a#d _"#7, NGe# 7o)1a2ed to 

"2o# a#d alu)"#u) 7o#7e#t2at"o#sR  Sa)1le lo7at"o# 041M150301 Nas also "de#t"H"ed as a# outl"e2 Ho2 

leadR  A2se#"7, 7o11e2, a#d lead eY7eeded tGe"2 SVsR  TGe2e a2e also RV eY7eede#7es Ho2 a2se#"7 a#d 

leadR  Lead eY7eeded "ts RV at tNo lo7at"o#s (041M150201 a#d 041M150301) a#d ge#e2ated a 

)aY")u) RV cg oH 1R88R  A2se#"7 eY7eeded "ts RV at lo7at"o# 041M150301, =ut ge#e2ated tGe 

G"gGest cgs oH a#J "#o2ga#"7 at @etla#d 15R 

 

At @etla#d 15, tGe G"gGest "#o2ga#"7 eY7eeda#7e dete7ted Nas at sa)1le lo7at"o# 041M150301R 

A2se#"7 ge#e2ated tGe la2gest "#o2ga#"7 SV a#d RV cgs (19R5 a#d 3R39, 2es1e7t",elJ)R  OH tGe 
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Hou2 sed")e#t sa)1les, o#lJ o#e lo7at"o# eY7eeded tGe a2se#"7 RV (041M150301)R  TGe otGe2 

RV eY7eeda#7e Nas lead ()aY RV cg h 1R88) at lo7at"o# 041M150201R  Based o# tGe a#alJs"s oH tGe 

"#o2ga#"7 7o#st"tue#ts dete7ted at @etla#d 15, a2se#"7 a#d lead a2e tGe 12")a2J 7o#7e2#s Ho2 

1ote#t"al 2"s[ (G"gGest cgs) a#d a2e "#7luded as COPCsR  @G"le 7al7"u), )ag#es"u), 1otass"u), a#d 

sod"u) eY7eeded tGe"2 2eHe2e#7e ,alues, tGeJ a2e tJ1"7allJ 7o#s"de2ed esse#t"al #ut2"e#ts a#d a2e #ot 

"#7luded as COPCs Ho2 Hu2tGe2 e,aluat"o#R  OtGe2 "#o2ga#"7 7o#st"tue#ts "#7luded as COPCs Ho2 

@etla#d 15 "#7lude alu)"#u), =a2"u), =e2Jll"u), 7o=alt, "2o#, )a#ga#ese, sele#"u), a#d ,a#ad"u)R  

 

Sa)1le lo7at"o# 041M150301 a#d 041M150101 Ne2e tGe stat"o#s N"tG tGe G"gGest 4,4e-DDD a#d 

total DDT le,els (F"gu2e 10-5)R  TGese lo7at"o#s a2e "# tGe soutGe2# ,"7"#"tJ oH tGe Netla#d, NGe2e 

su2Ha7e Nate2 H2o) tGe golH 7ou2se Gas =ee# o=se2,ed e#te2"#g tGe Netla#dR  4,4e-DDT a#d "ts 

daugGte2 12odu7ts Ne2e dete7ted tG2ougGout tGe e#t"2e Netla#dR  Based o# total DDTs N"des12ead 

eY7eeda#7e oH SV a#d RV (=ase N"de le,els) a#d tGe )ag#"tude oH cgs ge#e2ated, "t N"ll =e "#7luded as 

a COPC a#d e,aluated Hu2tGe2 us"#g a Hood-7Ga"# )odelR  TGe 2e)a"#"#g 1est"7"des, PCBs, a#d SVOCs 

Ne2e dete7ted at ,a2"ous lo7at"o#s tG2ougGout tGe Netla#dR  Ma#J oH tGe s72ee#"#g COPCs Ne2e 

2eta"#ed e"tGe2 due to SgLs o2 a la7[ oH s72ee#"#g ,alues =ut Ne2e #e,e2 a7tuallJ dete7ted at @etla#d 

15R  TGe 1est"7"des "#7luded as COPCs a2e total BcC, total e#d2"#, e#dosulHa# I, a#d Ge1ta7Glo2R  

Pest"7"des N"ll =e e,aluated o# a# OU-N"de =as"s us"#g a Hood-7Ga"# )odelR  

 

@Ge# #o2)al"_ed to dete7ted TOC 7o#7e#t2at"o#s, VOCs a#d PAcs Ne2e #ot 2"s[ d2",e2s Ho2 @etla#d 15R 

TOC #o2)al"_ed PAcs a2e 12ese#ted o# F"gu2e 10-6R  TGe HolloN"#g SVOCs dete7ted =ut Ga,e #o RV a2e 

"#7luded as COPCs;  2,2e-oYJ="s(1-7Glo2o12o1a#e), 2,4-d")etGJl1Ge#ol, 4-)etGJl1Ge#ol, a#d 1Ge#olR   

 

Ta=le 10-4-9 12ese#ts tGe Mea# ERL a#d ERM ,alues, tGe Mea# ERM guot"e#ts, a#d tGe 

Mea# ERM guot"e#t Catego2J =J "#d","dual sa)1le lo7at"o#R  Based o# tG"s a112oa7G, 

tG2ee sa)1le lo7at"o#s ? (041M150201, 041M150301, a#d 041M150401) ? Ne2e dete2)"#ed to =e 

Catego2J 2, NG"7G a77o2d"#g to tests e,aluated "# de,elo1"#g tG"s )etGodologJ, Gad 

a,e2age su2,",al 2ates oH a112oY")atelJ 80Zi GoNe,e2, tG"s 7atego2J also Gas tGe G"gGest le,el oH 

u#7e2ta"#tJ "# 12ed"7t"#g toY"7"tJR  Sa)1le lo7at"o# 041M150101 Nas dete2)"#ed to =e Catego2J 3, 

NG"7G a77o2d"#g to tGe stud"es, a=out 50Z oH tGe sa)1les Ne2e Hou#d to =e toY"7, a#d a,e2age su2,",al 

Nas a=out 60-70ZR  F"gu2e 10-7 sGoNs tGe Mea# ERM 7atego2J Ho2 ea7G sed")e#t sa)1le lo7at"o# at 

OU 1 Netla#dsR 

 

Surface Water Screening — Level Risk-Exposure Estimation and Risk Calculation 

As 12ese#ted "# Ta=le 10-4-10, tGe su2Ha7e Nate2 sa)1les Ne2e 7o)1a2ed N"tG s72ee#"#g ,alues "# 

a77o2da#7e N"tG tGe 12o7edu2es des72"=ed "# Se7t"o# 8R  All 1a2a)ete2s N"tG cgs g2eate2 tGa# 1 o2 N"tG 
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#o s72ee#"#g ,alues Ne2e 7a22"ed Ho2Na2d to COPC 2eH"#e)e#tR  A l"st oH all COPCs aHte2 s72ee#"#g "s 

"#7luded "# Ta=le 10-4-11R  

 

Baseline Problem Formulation — Wetland 15 Surface Water COPC Refinement 

Du2"#g tGe su2Ha7e Nate2 COPC 2eH"#e)e#t, add"t"o#al "#Ho2)at"o# Nas used to e,aluate tGe 1ote#t"al 

Ho2 2"s[ at S"te 41 =ased o# eY1osu2e to tGe 7o#st"tue#ts "#7luded as 12el")"#a2J COPCsR 

 

TGe COPC 2eH"#e)e#t 12o7ess "#7luded; 

 

! Co)1a2"so# oH )aY")u) 7o#7e#t2at"o#s to a,e2age 7o#7e#t2at"o#s 

! Co)1a2"so# oH "#o2ga#"7 7o#st"tue#ts to 2eHe2e#7e Netla#d ,alues 

! Des72"1t"o# oH su2Ha7e Nate2 eY7eeda#7es a#d tGe"2 eYte#t 

 

TGe )etGods used "# tGe COPC 2eH"#e)e#t "# tGe S"te 41 ERA P2o7ess a2e deta"led "# Se7t"o# 8R 

Co)1a2"so# oH )aY")u) dete7ted 7o#7e#t2at"o#s N"tG 2eH"#e)e#t ,alues "s 12ese#ted "# Ta=le 10-4-12R 

COPCs 2eta"#ed aHte2 2eH"#e)e#t a2e 12ese#ted "# Ta=le 10-4-13R  Add"t"o#allJ, tGe ta=les 7o)1a2e 

a,e2age 7o#7e#t2at"o#s to s72ee#"#g a#d 2eH"#e)e#t ,alues to assess 1ote#t"al eY1osu2e a72oss tGe 

e#t"2e Netla#dR 

 

Fo2 @etla#d 15, alu)"#u), a#t")o#J, a2se#"7, =a2"u), =e2Jll"u), 7G2o)"u), 7o=alt, 7o11e2, "2o#, lead, 

)a#ga#ese, )e27u2J, #"7[el, ,a#ad"u), a#d _"#7 eY7eeded tGe"2 S"te 41 estua2"#e 2eHe2e#7e 

su2Ha7e Nate2 7o#7e#t2at"o#s (Ta=le 10-4-12)R  TGese 7o#st"tue#ts a2e "de#t"H"ed as COPCs Ho2 Hu2tGe2 

7o#s"de2at"o# "# tGe ERA 12o7ess, N"tG tGe eY7e1t"o# oH tGe esse#t"al #ut2"e#t 7al7"u)R   

 

I# 1995, stat"o# 041@150101 Nas Hou#d to Ga,e tGe G"gGest "#o2ga#"7 7o#7e#t2at"o#s oH tGe 

tNo stat"o#s sa)1ledR  Alu)"#u) a#d "2o# cgs Ne2e o2de2s oH )ag#"tude G"gGe2 tGa# otGe2 "#o2ga#"7 

7o#st"tue#tsR  Be2Jll"u), 7o11e2, lead, )e27u2J, #"7[el, a#d _"#7 Gad dou=le d"g"t cgsi GoNe,e2, tGe 

7o#7e#t2at"o#s )aJ Ga,e =ee# a2t"H"7"allJ G"gG due to ,e2J G"gG tu2="d"tJ, as a 2esult oH 

sa)1l"#g te7G#"dueR  I# 1995, 4,4e-DDE Nas dete7ted at tGe sa)e lo7at"o# (041@150101) NGe2e tGe 

su2Ha7e Nate2 2u#oHH H2o) tGe golH 7ou2se e#te2s tGe Netla#d, a#d "s "#7luded as a COPCR  At @etla#d 

15 du2"#g tGe PGase II "#,est"gat"o#, )a#J oH tGe sa)e 7o#st"tue#ts Ne2e dete7ted "# sed")e#t a#d 

su2Ha7e Nate2 sa)1lesR  coNe,e2, #o#e oH tGese 7o#st"tue#ts Ne2e dete7ted at tGe sa)e lo7at"o#sR  

A# eY1la#at"o# Ho2 tG"s u#7e2ta"#tJ a#d la7[ oH 7o#7o2da#7e =etNee# sed")e#ts a#d su2Ha7e Nate2 

lo7at"o#s )aJ =e G"gG le,els oH tu2="d"tJR 
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As su))a2"_ed "# tGe a112o,ed F"#al RI/FS SAP Adde#du), S"te 41 (E/Ajc, 1997d), @etla#d 15 Nas 

"de#t"H"ed as a# O2a#ge-Coded @etla#d =ased o# tGe PGase II 2esults, "#d"7at"#g 7o#ta)"#at"o# tGat 

Nas 1oss"=lJ 2elated to #ea2=J IR s"tes, =ut N"tG l")"ted 7o#ta)"#a#ts eY7eed"#g sed")e#t 72"te2"a a#d 

2eHe2e#7e 7o#7e#t2at"o#sR  Co#ta)"#a#ts dete7ted "# tGese Netla#ds Ne2e also 7o#s"de2ed to =e 1oss"=le 

sou27es oH e7olog"7al 2"s[R  @etla#d 15 Nas also 7lass"H"ed as a G2ou1 C Netla#dR  Based o# s")"la2 

7o#ta)"#a#ts a#d 1GJs"7al 7Ga2a7te2"st"7s, tGe otGe2 G2ou1 C Netla#ds "#7lude 4D, 16, 18 (A a#d B), 

a#d 63AR  @etla#ds 16 a#d 18 Ne2e sa)1led "# PGase III to 2e12ese#t tGe G2ou1 C Netla#ds =ased o# 

tGe"2 2elat",elJ G"gGe2 7o#7e#t2at"o#s a#d eYte#t oH 7o#ta)"#at"o#R  To assess 2"s[s H2o) 7o#ta)"#a#ts 

tGat ="oa77u)ulate, tGe 2esults H2o) @etla#d 15 N"ll =e used "# tGe OU 1 Hood-7Ga"# )odel 12ese#ted "# 

Se7t"o# 10R8R 

 

TGe 7o#7e1tual )odel =eloN sJ)=ol"_es NG"7G e#,"2o#)e#tal Ga="tats )aJ =e ")1a7ted =J @etla#d 15 

PGase II 7o#st"tue#ts 2eta"#ed du2"#g tGe ERA P2o7essR  

 

 

 

10.4.5 Wetland 15 — Human Health Risk Assessment 

@etla#d 15 "s des72"=ed "# Se7t"o# 10R4R1, a#d tGe ccRA "s su))a2"_ed =eloNR 
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10.4.5.1 Site Data 

Su2Ha7e Nate2 a#d sed")e#t data Ne2e 7olle7ted at @etla#d 15 du2"#g PGases II oH tGe RIR  

Se7t"o# 10R4R3 su))a2"_es tGe #atu2e a#d eYte#t oH 7o#ta)"#at"o# Ho2 tG"s Netla#dR  Su2Ha7e Nate2 a#d 

sed")e#t data a2e su))a2"_ed "# Ta=les 10-4-3 a#d 10-4-4R  EY7luded H2o) de2)al eY1osu2e est")ates 

"# su2Ha7e Nate2 Nas 4,4e-DDER  TG"s "s "# a77o2da#7e N"tG USEPAes 1ol"7J Ho2 7Glo2"#ated 1est"7"des a#d 

PAcs N"tG a )ole7ula2 Ne"gGt g2eate2 tGa# 250R  

 

10.4.5.2 Conceptual Site Model 

As des72"=ed "# Se7t"o# 10R4R1, @etla#d 15 "s estua2"#e a#d "s =o2de2ed =J tGe AR CR Read GolH Cou2se 

a#d BaJou G2a#deR  TG"s Netla#d Gas 2e72eat"o#al o2 Hu#7t"o#al uses, =e7ause "t 7ould =e a77essed =J 

Na,J 1e2so##el o2 t2es1asse2s Nal["#g a#d/o2 Nad"#g tG2ougG tGe a2ea, a#d H"sG"#g "s 1oss"=le "# a 

t2es1ass"#g s7e#a2"oR  So)e sed")e#t at tG"s Netla#d "s eY1osed Ho2 )ost oH tGe Jea2, so sed")e#t 

eY1osu2e Nould =e assessed us"#g so"l eY1osu2e )odelsR  De2)al 7o#ta7t 7ould =e a s"g#"H"7a#t 

eY1osu2e 1atGNaJ a#d Nas "#7luded "# tG"s ccRAR  Based o# tGe s1e7"es 12ese#t, de1tG oH 

su2Ha7e Nate2, a#d a,a"la=le Ga="tat, H"sG"#g 7ould o77u2, a#d Nad"#g Nould =e tGe )ost l"[elJ 

eY1osu2e s7e#a2"oR  

 

COPCs Ne2e "de#t"H"ed as des72"=ed "# Se7t"o# 9R  TGe HolloN"#g s7e#a2"os a#d eY1osu2e 1atGNaJs Ne2e 

e,aluated Ho2 tG"s Netla#d; 

 

Scenario Medium Ingestion Dermal Fish Tissue Ingestion 

Sed")e#t ! !  Ma"#te#a#7e 
Su2Ha7e Nate2 ! !  

Sed")e#t ! !  
T2es1asse2 

Su2Ha7e Nate2 ! !  

F"sGe2)a# F"sG T"ssue U1ta[e 
H2o) Sed")e#t   ! 

 

10.4.5.3 Risk Characterization 

TGe 7G"ld t2es1asse2, adult )a"#te#a#7e No2[e2, a#d H"sGe2)a# s7e#a2"os Ne2e assessed Ho2 tG"s 

Netla#dR   

 

Trespasser 

Phase II Data 
As sGoN# "# Ta=les 10-4-14 tG2ougG 10-4-16, sed")e#t de2)al 7o#ta7t a#d "#gest"o# 2"s[ est")ates 

eY7eed FDEPes 2"s[ tG2esGold oH 1E-6, a#d tGe o#lJ 2"s[ d2",e2 Nas a2se#"7R  As sGoN# "# Ta=les 10-4-17 
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tG2ougG 10-4-19, su2Ha7e Nate2 de2)al 7o#ta7t 2"s[ est")ates Ho2 a2se#"7 eY7eed FDEPes 2"s[ tG2esGold 

oH 1E-6R  ca_a2d "#d"7es Ne2e =eloN 1R0R 

 

Maintenance Worker 

Phase II Data 
As sGoN# "# Ta=les 10-4-14 tG2ougG 10-4-16, sed")e#t "#gest"o# a#d de2)al 7o#ta7t 2"s[ est")ates 

eY7eed FDEPes 2"s[ tG2esGold oH 1E-6, a#d tGe o#lJ 2"s[ d2",e2 Nas a2se#"7R  As sGoN# "# Ta=les 10-4-17 

tG2ougG 10-4-19, su2Ha7e Nate2 de2)al 7o#ta7t 2"s[ est")ates Ho2 a2se#"7 eY7eed FDEPes 2"s[ tG2esGold 

oH 1E-6R  ca_a2d "#d"7es Ne2e =eloN 1R0R 

 

Fisherman 

As sGoN# "# Ta=le 10-4-20, H"sG t"ssue u1ta[e H2o) sed")e#t 2"s[ est")ates Ho2 4,4e-DDD, 4,4e-DDE, 

a2o7lo2-1260, a#d delta-BcC eY7eeded FDEPes 2"s[ tG2esGold oH 1E-6R 

 

Summary of Wetland 15 Phase II Risk Estimates 

Scenario Medium Hazard Index Risk 

Sed")e#t 2R38E-01 2R77E-05 Ma"#te#a#7e 
Su2Ha7e Nate2 5R10E-01 4R95E-06 

Sed")e#t 3R12E-01 1R69E-05 
T2es1asse2 

Su2Ha7e Nate2 3R77E-01 1R48E-06 
F"sGe2)a# F"sG T"ssue U1ta[e H2o) Sed")e#t 9R31E-02 2R42E-05 

 

Based o# PGase II data, a2se#"7, 4,4e-DDD, 4,4e-DDE, a2o7lo2-1260, a#d delta-BcC Ne2e "de#t"H"ed 

as COCsR   

 

Wetland 15 HHRA COC Summary 

TGe HolloN"#g 1a2a)ete2s Ne2e dete2)"#ed "# tGe ccRA to =e COCs Ho2 @etla#d 15R   

 

! A2se#"7 

! A2o7lo2-1260 

! Delta-BcC 

! 4,4e-DDD 

! 4,4e-DDE 
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10.4.6 Wetland 15 — Fate and Transport Analysis 

TG"s Netla#d o77u1"es a# a2ea to tGe #o2tGeast oH S"te 1R  It "s =ou#ded o# tGe #o2tG =J BaJou G2a#deR 

 I#te2#allJ, tGe Netla#d d2a"#s H2o) tGe soutGeast to tGe #o2tGNest, e,e#tuallJ e)1tJ"#g "#to 

BaJou G2a#de (see F"gu2e 10-1)R  Fou2 sed")e#t a#d tNo su2Ha7e Nate2 sa)1les Ne2e 7olle7ted as 1a2t 

oH tGe Netla#d assess)e#tR 

 

TGe sed")e#t a#d su2Ha7e Nate2 COPCs 2eta"#ed aHte2 2eH"#e)e#t Ho2 @etla#d 15 a2e su))a2"_ed "# 

Ta=les 10-4-8 a#d 10-4-13 2es1e7t",elJR  P2o,"ded =eloN a2e tGe asso7"ated )o#"to2"#g Nells used Ho2 

7o)1a2"#g data Ho2 tGe Hate a#d t2a#s1o2t a#alJs"sR  All asso7"ated )o#"to2"#g Nells a#d =o2"#gs a2e 

used "# tGe 7o)1a2"so# (#o 7o#s"de2at"o#s g",e# Ho2 u1g2ad"e#t/doN#g2ad"e#t 1os"t"o#"#g) =e7ause oH 

tGe 1ote#t"al Ho2 t"dal HluY "#Hlue#7es o# "#te2#al Netla#d HloNR  

 

Associated Monitoring Wells:  001GM004, 001GI048, 001GM003, 001GM044, 001GI032, 001GS057 

 

Associated Borings:  001SI048, 001SI032 

 

Surface Water/Sediment Transport into the Wetland Media: 
Surface Water ? TGe2e a2e #o d"2e7tlJ 7o)1a2a=le sto2) Nate2 data H2o) tGe a2ea 12oY")al to tG"s 

Netla#d 7o)1leYR  Be7ause oH tGe la7[ oH data, #o deH"#"t",e state)e#t 7a# =e )ade 2ega2d"#g tGe 

,al"dat"o# oH tGe 1atGNaJ ,"a sto2) Nate2 2u#oHH "#to tGe Netla#d 7o)1leYR  TGe Netla#d "s su22ou#ded 

=J #o#-1a,ed a2eas, so tGe sto2) Nate2 2u#oHH 1atGNaJ "s l"[elJ to =e less "#Hlue#t"al tGa# tGe 

g2ou#dNate2 d"s7Ga2ge 1atGNaJsR 

 

Sediment ? Based o# tGe data H2o) su2Ha7e so"l 12oY")al to tG"s Netla#d 7o)1leY, tG"s sto2) Nate2 to 

sed")e#t 1atGNaJ "s ,al"dated Ho2 tGe HolloN"#g 1a2a)ete2s; 

 
Phase II 

Alu)"#u) Ma#ga#ese
Ba2"u) Va#ad"u) 
Co=alt Total DDT 
I2o# E#d2"# aldeGJde 
Lead E#d2"# [eto#e 
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Groundwater to Wetland Media Pathways: 
Surface Water ? Based o# tGe data H2o) asso7"ated )o#"to2"#g Nells, tG"s g2ou#dNate2 to 

Netla#d su2Ha7e Nate2 1atGNaJ "s ,al"dated a#d s"g#"H"7a#t Ho2 tGe HolloN"#g 1a2a)ete2s, (note:  tGe 

1993 )etals data a2e #ot used Ho2 ,al"dat"o# 1u21oses due to 1ote#t"al ="as "#t2odu7ed =J tGe 

sa)1l"#g )etGodologJ);  

 
Phase II 

Ba2"u)
I2o# 

Ma#ga#ese 
k"#7 

 

Sediment ? Based o# tGe data H2o) asso7"ated )o#"to2"#g Nells, tG"s 1atGNaJ "s ,al"dated a#d 

s"g#"H"7a#t Ho2 tGe HolloN"#g 1a2a)ete2s, (note:  tGat 1993 )etals data a2e #ot used Ho2 ,al"dat"o# 

1u21oses due to 1ote#t"al ="as "#t2odu7ed =J tGe sa)1l"#g )etGodologJ);  

 
Phase II 

Ba2"u)
I2o# 

Ma#ga#ese 

 
Surface Water/Sediment Transport within the Wetlands:  
To e,aluate tGese 1atGNaJs Ho2 su2Ha7e Nate2 "# @etla#d 15, u1g2ad"e#t lo7at"o# 041M1501 Nas 

7o)1a2ed to doN#g2ad"e#t lo7at"o# 041M1502R  To e,aluate tGese 1atGNaJs Ho2 sed")e#t "# 

@etla#d 15, u1g2ad"e#t sed")e#t sa)1le lo7at"o# 041M1501 Nas 7o)1a2ed to doN#g2ad"e#t 

sed")e#t lo7at"o# 041M1504R  C2"te2"a oH #ote a2e tGe #u)=e2 oH dete7ted 1a2a)ete2s a#d tGe a11a2e#t 

ge#e2al t2e#d "# 7o#7e#t2at"o#sR 

 

Surface Water ? E,aluat"o# oH u1g2ad"e#t lo7at"o# 041M1501 N"tG doN#g2ad"e#t 041M1502 "#d"7ates 

a de72ease "# dete7ted 1a2a)ete2s (20 )etals/o#e o2ga#"7 u1g2ad"e#t ,e2sus 14 )etals/_e2o o2ga#"7s 

doN#g2ad"e#t)R  coNe,e2, tGe sa)1le 7olle7ted at 041M1501 Nas dete2)"#ed to Ga,e G"gG tu2="d"tJ 

att2"=uta=le to sa)1le2 e22o2R  A 7o#H"2)at"o# sa)1le at tGat lo7at"o# 7ould #ot =e 7olle7ted "# 2004, 

=e7ause "t Nas d2JR   

 

O#e )etal Nas 12ese#t doN#g2ad"e#t tGat Nas #ot 12ese#t"#g "# u1g2ad"e#t sa)1les, o#e dete7t"o# 

"#72eased, a#d 12 eYG"="ted )a2[ed de72eases "# 7o#7e#t2at"o#sR  TG"s "s l"[elJ due to tGe G"gG tu2="d"tJ, 

d"s1e2s"o# N"tG"# tGe Netla#d, 1a2t"t"o#"#g to sed")e#t, a#d/o2 t"dal "#Hlue#7es H2o) BaJou G2a#deR 
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Sediment ? E,aluat"o# oH u1g2ad"e#t 041M1501 N"tG doN#g2ad"e#t 041M1504 "#d"7ates a# "#72ease 

"# dete7ted )etals a#d a de72ease "# dete7ted o2ga#"7s (15 )etals/15 o2ga#"7s u1g2ad"e#t 

,e2sus 18 )etals/#"#e o2ga#"7s doN#g2ad"e#t)R  TG2ee )etals Ne2e 12ese#t doN#g2ad"e#t tGat Ne2e #ot 

12ese#t u1g2ad"e#t, H",e dete7t"o#s eYG"="ted a# "#72ease, a#d 10 eYG"="ted a de72easeR 

Fou2 o2ga#"7 1a2a)ete2s Ne2e 12ese#t doN#g2ad"e#t tGat Ne2e #ot dete7ted u1g2ad"e#t a#d 

H",e o2ga#"7 1a2a)ete2s eYG"="ted a de72easeR  Metals o,e2all eY1e2"e#7ed a )ode2ate to 

sl"gGt "#72ease, a#d o2ga#"7s (s1e7"H"7allJ 1est"7"des) eY1e2"e#7ed a )a2[ed de72easeR  TOC eYG"="ted a 

)a2[ed "#72ease, NG"7G Nould 12o,"de )o2e adso21t",e 7a1a="l"t"es Ho2 tGe sed")e#t, =ut tGe la7[ oH 

"#72eases o,e2all "#d"7ates tGat 7o#ta)"#a#ts a2e =e"#g H"Yed N"tG"# tGe sed")e#t Hu2tGe2 u1g2ad"e#tR   

 



Table 10-4-1
Wetland 15 Phase II 
Sediment Physical Parameters

Parameter 041M150101 041M150201 041M150301 041M150401

TOC (%) 12.1 14.9 11.2 39.5

Percent Solids (%) 12.6 9.2 12.9 29.5
Grain Size Analysis
(percent of composition1)

Medium Sand 13 5 15 14
Fine Sand 10 5 3 47

Silt and Clay 77 90 82 39

Description
Black Sandy 
Organic Silt

Black Organic Silt 
with Sand

Black Sandy 
Organic Silt

Black Silty Sand with 
Organics

Note:
1 = Derived from sieve analyses.



Table 10-4-2
Wetland 15 Phase II 
Surface Water Physical Parameters

Parameter 041W150101 041W150201
Hardness as CaCO3 (mg/L) 708 360

pH 6.01 6.98
Specific Conductivity (mS/cm) 1.2 1.74
Turbidity (NTU) >1000 0
Salinity (%) 0.05 0.08

Notes:
mg/L   = Milligrams per liter
pH      = Hydrogen ion content
MS/cm = Millisiemens per centimeter
NTU    = Nephelometric turbidity units
%       = Percent



Table 10-4-3
Wetland 15 Phase II
Sediment Analytical Results

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals (mg/kg)
Aluminum 4,274.0 4 4 4 7,810.0 15,800.0 10,200.0 041M150201
Antimony 0.260 4 1 4 6.0 6.0 2.030 041M150201
Arsenic 2.140 4 4 4 2.50 141.0 40.90 041M150301
Barium 3.840 4 4 4 6.20 40.90 25.90 041M150301
Beryllium 0.130 4 1 4 0.340 0.340 0.259 041M150401
Calcium 1,978.80 4 4 4 3,010.0 11,300.0 7,210.0 041M150301
Chromium 13.10 4 4 4 14.30 45.70 29.60 041M150201
Cobalt 0.910 1 1 4 1.50 1.50 0.887 041M150401
Copper 8.440 3 4 4 5.50 20.20 13.30 041M150201
Iron 2,684.40 4 4 4 11,200.0 223,000.0 71,000.0 041M150301
Lead 21.040 3 4 4 20.70 211.0 111.0 041M150201
Magnesium 2,943.60 2 4 4 912.0 4,980.0 2,580.0 041M150201
Manganese 9.810 4 4 4 47.70 520.0 205.0 041M150301
Nickel 3.690 2 2 4 5.60 12.40 5.720 041M150201
Potassium 899.720 2 4 4 310.0 1,460.0 808.0 041M150201
Selenium 0.660 3 3 4 0.930 2.70 1.460 041M150201
Sodium 11,439.60 1 4 4 206.0 14,200.0 6,530.0 041M150201
Vanadium 8.590 4 4 4 10.50 36.0 21.60 041M150201
Zinc 14.360 4 4 4 23.50 83.60 48.30 041M150301
PAHs ( g/kg)
Benzo(a)pyrene N/A 0 1 4 59.0 59.0 121.0 041M150401
Fluoranthene N/A 0 4 4 94.0 240.0 181.0 041M150201
Pyrene N/A 0 3 4 120.0 210.0 165.0 041M150201
Total PAHs N/A 0 4 4 768.0 1,940.0 1,540.0 041M150201
Pesticides and PCBs ( g/kg)
Aroclor-1260 N/A 0 3 4 14.0 32.0 18.20 041M150301
Total PCBs N/A 0 3 4 66.50 77.0 60.80 041M150301
Endosulfan I N/A 0 1 4 1.70 1.70 0.649 041M150301
Heptachlor N/A 0 1 4 1.10 1.10 0.484 041M150201
alpha-Chlordane N/A 0 1 4 1.40 1.40 0.559 041M150201
Total Chlordane N/A 0 1 4 1.775 1.775 0.861 041M150201
Endrin N/A 0 3 4 1.50 16.0 5.160 041M150201
Endrin aldehyde N/A 0 2 4 1.30 7.30 2.410 041M150101
Endrin ketone N/A 0 1 4 1.90 1.90 0.899 041M150101
Total Endrin N/A 0 4 4 2.090 17.50 8.470 041M150201

Frequency of Detections Range of Detections



Table 10-4-3
Wetland 15 Phase II
Sediment Analytical Results

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Frequency of Detections Range of Detections

Pesticides and PCBs ( g/kg) - cont.
beta-BHC N/A 0 2 4 0.940 1.40 0.70 041M150201
delta-BHC N/A 0 1 4 5.50 5.50 1.60 041M150301
Total BHC N/A 0 3 4 2.065 6.445 2.90 041M150301
4,4'-DDD 50.0 3 4 4 1.30 200.0 87.10 041M150301
4,4'-DDE 40.0 3 4 4 10.0 340.0 132.0 041M150101
4,4'-DDT 20.0 0 3 4 4.30 16.0 7.620 041M150301
Total DDT 110.0 3 4 4 11.595 434.90 227.0 041M150101
SVOCs ( g/kg)
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) N/A 0 1 4 82.0 82.0 1,080.0 041M150401
2,4-Dimethylphenol N/A 0 1 4 630.0 630.0 983.0 041M150101
2-Methylphenol (o-Cresol) N/A 0 1 4 330.0 330.0 908.0 041M150101
4-Methylphenol (p-Cresol) N/A 0 1 4 4,800.0 4,800.0 2,030.0 041M150101
Benzo(b)fluoranthene N/A 0 3 4 79.0 250.0 170.0 041M150301
bis(2-Ethylhexyl)phthalate (BEHP) N/A 0 3 4 220.0 490.0 548.0 041M150201
Di-n-butylphthalate N/A 0 3 4 130.0 250.0 280.0 041M150101
Phenol N/A 0 1 4 280.0 280.0 895.0 041M150101
VOCs ( g/kg)
2-Butanone (MEK) N/A 0 1 3 350.0 350.0 137.0 041M150301
Acetone N/A 0 2 3 130.0 1,400.0 517.0 041M150301
Methylene chloride N/A 0 1 3 34.0 34.0 36.80 041M150201

Notes:
g/kg  = micrograms per kilogram

mg/kg = milligram per kilogram
N/A     = Not Applicable



Table 10-4-4
Wetland 15  Phase II
Surface Water Analytical Results

Frequency of Detections Range of Detections

 Parameter

Reference 
Concentration (if 

applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection Location

Metals ( g/L)
Aluminum 2,927.5 1 2 2 934.0 213,000.0 107,000.0 041W150101
Antimony 4.15 1 1 2 32.4 32.4 32.4 041W150101
Arsenic 3.6 2 2 2 4.5 68.8 36.6 041W150101
Barium 9.43 2 2 2 34.7 642.0 338.0 041W150101
Beryllium 0.82 1 1 2 3.2 3.2 3.2 041W150101
Calcium 76,800.0 2 2 2 87,100.0 178,000.0 133,000.0 041W150101
Chromium 10.87 1 1 2 327.0 327.0 327.0 041W150101
Cobalt 2.38 1 1 2 23.5 23.5 23.5 041W150101
Copper 7.03 1 2 2 4.0 191.0 97.5 041W150101
Iron 1,352.0 2 2 2 8,300.0 715,000.0 362,000.0 041W150101
Lead 13.75 2 2 2 22.5 801.0 412.0 041W150101
Magnesium 243,650.0 0 2 2 34,600.0 63,700.0 49,200.0 041W150101
Manganese 12.15 2 2 2 121.0 1,640.0 881.0 041W150101
Mercury 0.21 1 1 2 0.94 0.94 0.94 041W150101
Nickel 9.3 1 1 2 103.0 103.0 103.0 041W150101
Potassium 81,250.0 0 2 2 11,400.0 16,000.0 13,700.0 041W150101
Selenium 2.9 1 1 2 16.3 16.3 16.3 041W150101
Sodium 1,952,000.0 0 2 2 141,000.0 174,000.0 158,000.0 041W150201
Thallium 2.55 1 1 2 3.2 3.2 3.2 041W150201
Vanadium 6.69 1 2 2 2.0 337.0 170.0 041W150101
Zinc 12.88 1 2 2 12.7 1,010.0 511.0 041W150101
Pesticides and PCBs ( g/L)
4,4'-DDE N/A 0 1 2 0.063 0.063 0.063 041W150101
Total DDT N/A 0 1 2 0.163 0.163 0.163 041W150101

Notes:
g/L = micrograms per liter

N/A  = Not Applicable



Table 10-4-5
Wetland 15 Phase II 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Aluminum 4 4 7,810 15,800 041M150201 15,800 N/A Yes No SV
Antimony 1 4 0.36 1 6 6 041M150201 6 J 12 2 0.5 No Max Detect < SV
Arsenic 4 4 2.5 141 041M150301 141 7.24 1, 2 19.5 Yes Max Detect > SV
Barium 4 4 6.2 40.9 041M150301 40.9 J N/A Yes No SV
Beryllium 1 4 0.205 0.285 0.34 0.34 041M150401 0.34 J N/A Yes No SV
Cadmium 0 4 0.26 0.85 ND 0.85 U 0.676 1 1.26 Yes Max SQL> SV
Calcium 4 4 3,010 11,300 041M150301 11,300 J N/A Yes No SV
Chromium 4 4 14.3 45.7 041M150201 45.7 J 52.3 1, 2 0.87 No Max Detect < SV
Cobalt 1 4 0.6 0.85 1.5 1.5 041M150401 1.5 J N/A Yes No SV
Copper 4 4 5.5 20.2 041M150201 20.2 18.7 1, 2 1.08 Yes Max Detect > SV
Cyanide (CN) 0 4 0.8 2.6 ND 2.6 U N/A Yes No SV
Iron 4 4 11,200 223,000 041M150301 223,000 N/A Yes No SV
Lead 4 4 20.7 211 041M150201 211 30.2 1, 2 6.99 Yes Max Detect > SV
Magnesium 4 4 912 4,980 041M150201 4,980 N/A Yes No SV
Manganese 4 4 47.7 520 041M150301 520 N/A Yes No SV
Mercury 0 4 0.07 0.225 ND 0.225 UJ 0.13 1, 2 1.73 Yes Max SQL> SV
Nickel 2 4 2.45 2.45 5.6 12.4 041M150201 12.4 J 15.9 1, 2 0.78 No Max Detect < SV
Potassium 4 4 310 1,460 041M150201 1,460 J N/A Yes No SV
Selenium 3 4 0.6 0.6 0.93 2.7 041M150201 2.7 J N/A Yes No SV
Silver 0 4 0.345 1.15 ND 1.15 UJ 0.733 1 1.57 Yes Max SQL> SV
Sodium 4 4 206 14,200 041M150201 14,200 N/A Yes No SV
Thallium 0 4 0.26 0.85 ND 0.85 U N/A Yes No SV
Vanadium 4 4 10.5 36 041M150201 36 N/A Yes No SV
Zinc 4 4 23.5 83.6 041M150301 83.6 124 1, 2 0.67 No Max Detect < SV

2-Methylnaphthalene 0 4 55 150 ND 150 U 20.2 1 7.43 No TOC normalized PAHs < TEC
Acenaphthene 0 4 27.5 70 ND 70 U 6.71 1 10.4 No TOC normalized PAHs < TEC
Acenaphthylene 0 4 55 150 ND 150 U 5.87 1 25.6 No TOC normalized PAHs < TEC
Anthracene 0 4 55 150 ND 150 U 46.9 1 3.2 No TOC normalized PAHs < TEC
Benzo(a)anthracene 0 4 55 150 ND 150 U 74.8 1 2.01 No TOC normalized PAHs < TEC
Benzo(a)pyrene 1 4 125 150 59 59 041M150401 59 J 88.8 1 0.66 No TOC normalized PAHs < TEC
Chrysene 0 4 55 150 ND 150 U 108 1 1.39 No TOC normalized PAHs < TEC
Dibenz(a,h)anthracene 0 4 55 150 ND 150 U 6.22 1 24.1 No TOC normalized PAHs < TEC
Fluoranthene 4 4 94 240 041M150201 240 J 113 1 2.12 No TOC normalized PAHs < TEC
Fluorene 0 4 27.5 70 ND 70 U 21.2 1 3.3 No TOC normalized PAHs < TEC
Naphthalene 0 4 55 150 ND 150 U 34.6 1 4.34 No TOC normalized PAHs < TEC
Phenanthrene 0 4 55 150 ND 150 U 86.7 1 1.73 No TOC normalized PAHs < TEC
Pyrene 3 4 150 150 120 210 041M150201 210 J 153 1 1.37 No TOC normalized PAHs < TEC
Total PAHs 4 4 768 1,940 041M150201 1,940 1,684 1, 2 1.15 No TOC normalized PAHs < TEC
TOC Normalized PAHs 4 4 1.94 15.21 041M150101 15.21 290 3 0.0524 No Max Detect < SV

Aroclor-1016 0 4 2.95 7.5 ND 7.5 U 21.6 N/A 0.35 No Max SQL< SV
Aroclor-1221 0 4 5.5 15 ND 15 U 67 2 0.22 No Max SQL< SV
Aroclor-1232 0 4 2.95 7.5 ND 7.5 U 21.6 N/A 0.35 No Max SQL< SV
Aroclor-1242 0 4 2.95 7.5 ND 7.5 U 21.6 N/A 0.35 No Max SQL< SV
Aroclor-1248 0 4 2.95 7.5 ND 7.5 U 21.6 N/A 0.35 No Max SQL< SV
Aroclor-1254 0 4 2.95 7.5 ND 7.5 U 21.6 N/A 0.35 No Max SQL< SV
Aroclor-1260 3 4 2.95 2.95 14 32 041M150301 32 J 21.6 N/A 1.48 Yes Max Detect > SV
Total PCBs 3 4 23.2 23.2 66.5 77 041M150301 77 21.6 1 3.56 Yes Max Detect > SV

Aldrin 0 4 0.145 0.375 ND 0.375 U N/A Yes No SV
Dieldrin 0 4 0.295 0.75 ND 0.75 U 0.716 1 1.05 Yes Max SQL> SV
Endosulfan I 1 4 0.145 0.375 1.7 1.7 041M150301 1.7 J N/A Yes No SV
Endosulfan II 0 4 0.295 0.75 ND 0.75 U N/A Yes No SV
Endosulfan sulfate 0 4 0.295 0.75 ND 0.75 U N/A Yes No SV
Heptachlor 1 4 0.145 0.375 1.1 1.1 041M150201 1.1 J N/A Yes No SV
Heptachlor epoxide 0 4 0.145 0.375 ND 0.375 U N/A Yes No SV
Methoxychlor 0 4 1.45 3.75 ND 3.75 U N/A Yes No SV
Toxaphene 0 4 14.5 37.5 ND 37.5 U N/A Yes No SV
alpha-Chlordane 1 4 0.145 0.375 1.4 1.4 041M150201 1.4 J 1.7 1 0.82 No Max Detect < SV

Metals (mg/kg)

PAHs ( g/kg)

PCBs ( g/kg)

Pesticides ( g/kg)



Table 10-4-5
Wetland 15 Phase II 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

gamma-Chlordane 0 4 0.145 0.375 ND 0.375 U 1.7 1 0.22 No Max SQL< SV
Total Chlordane 1 4 0.29 0.75 1.78 1.78 041M150201 1.78 1.7 1 1.04 Yes Max Detect > SV
Endrin 3 4 0.65 0.65 1.5 16 041M150201 16 J 3.3 2 4.85 Yes Max Detect > SV
Endrin aldehyde 2 4 0.295 0.75 1.3 7.3 041M150101 7.3 J 3.3 2 2.21 Yes Max Detect > SV
Endrin ketone 1 4 0.295 0.75 1.9 1.9 041M150101 1.9 J 3.3 2 0.58 No Max Detect < SV
Total Endrin 4 4 2.09 17.5 041M150201 17.5 3.3 2 5.3 Yes Max Detect > SV
alpha-BHC 0 4 0.145 0.375 ND 0.375 UJ N/A Yes No SV
beta-BHC 2 4 0.145 0.315 0.94 1.4 041M150201 1.4 J 0.32 N/A 4.38 Yes Max Detect > SV
delta-BHC 1 4 0.145 0.375 5.5 5.5 041M150301 5.5 J 0.32 N/A 17.2 Yes Max Detect > SV
gamma-BHC (Lindane) 0 4 0.145 0.375 ND 0.375 U 0.32 1 1.17 Yes Max SQL> SV
Total BHC 3 4 0.58 0.58 2.06 6.45 041M150301 6.45 0.32 2 20.1 Yes Max Detect > SV
4,4'-DDD 4 4 1.3 200 041M150301 200 DJ 1.22 1 164 Yes Max Detect > SV
4,4'-DDE 4 4 10 340 041M150101 340 DJ 2.07 1 164 Yes Max Detect > SV
4,4'-DDT 3 4 0.295 0.295 4.3 16 041M150301 16 J 1.19 1 13.4 Yes Max Detect > SV
Total DDT 4 4 11.6 435 041M150101 435 3.3 2 132 Yes Max Detect > SV

1,2,4-Trichlorobenzene 0 4 550 1,500 ND 1,500 U N/A Yes No SV
1,2-Dichlorobenzene 0 4 550 1,500 ND 1,500 U N/A Yes No SV
1,3-Dichlorobenzene 0 4 550 1,500 ND 1,500 U N/A Yes No SV
1,4-Dichlorobenzene 0 4 550 1,500 ND 1,500 U N/A Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1 4 1,250 1,500 82 82 041M150401 82 J N/A Yes No SV
2,4,5-Trichlorophenol 0 4 1,350 3,600 ND 3,600 U N/A Yes No SV
2,4,6-Trichlorophenol 0 4 550 1,500 ND 1,500 U N/A Yes No SV
2,4-Dichlorophenol 0 4 550 1,500 ND 1,500 U N/A Yes No SV
2,4-Dimethylphenol 1 4 550 1,500 630 630 041M150101 630 J N/A Yes No SV
2,4-Dinitrophenol 0 4 1,350 3,600 ND 3,600 U N/A Yes No SV
2,4-Dinitrotoluene 0 4 550 1,500 ND 1,500 U N/A Yes No SV
2,6-Dinitrotoluene 0 4 550 1,500 ND 1,500 U N/A Yes No SV
2-Chloronaphthalene 0 4 550 1,500 ND 1,500 U N/A Yes No SV
2-Chlorophenol 0 4 550 1,500 ND 1,500 U N/A Yes No SV
2-Methyl-4,6-Dinitrophenol 0 4 1,350 3,600 ND 3,600 U N/A Yes No SV
2-Methylphenol (o-Cresol) 1 4 550 1,500 330 330 041M150101 330 J N/A Yes No SV
2-Nitroaniline 0 4 550 1,500 ND 1,500 U N/A Yes No SV
2-Nitrophenol 0 4 550 1,500 ND 1,500 U N/A Yes No SV
3,3'-Dichlorobenzidine 0 4 550 1,500 ND 1,500 U N/A Yes No SV
3-Nitroaniline 0 4 1,350 3,600 ND 3,600 U N/A Yes No SV
4-Bromophenyl-phenylether 0 4 550 1,500 ND 1,500 U N/A Yes No SV
4-Chloro-3-methylphenol 0 4 550 1,500 ND 1,500 U N/A Yes No SV
4-Chloroaniline 0 1 1,250 1,250 ND 1,250 U N/A Yes No SV
4-Chlorophenylphenyl ether 0 4 550 1,500 ND 1500 U N/A Yes No SV
4-Methylphenol (p-Cresol) 1 4 550 1,500 4800 4800 041M150101 4,800 N/A Yes No SV
4-Nitroaniline 0 4 1,350 3,600 ND 3,600 U N/A Yes No SV
4-Nitrophenol 0 4 1,350 3,600 ND 3,600 U N/A Yes No SV
Benzo(b)fluoranthene 3 4 150 150 79 250 041M150301 250 J N/A No TOC normalized PAHs < TEC
Benzo(g,h,i)perylene 0 4 55 150 ND 150 U N/A No TOC normalized PAHs < TEC
Benzo(k)fluoranthene 0 4 55 150 ND 150 U N/A No TOC normalized PAHs < TEC
bis(2-Chloroethoxy)methane 0 4 550 1,500 ND 1,500 U N/A Yes No SV
bis(2-Chloroethyl)ether 0 4 55 150 ND 150 U N/A Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 3 4 1,250 1,250 220 490 041M150201 490 J 182 1, 2 2.69 Yes Max Detect > SV
Butylbenzylphthalate 0 4 550 1,500 ND 1,500 U 182 1, 2 8.24 Yes Max SQL > SV
Carbazole 0 4 550 1,500 ND 1,500 U N/A Yes No SV
Dibenzofuran 0 4 550 1,500 ND 1,500 U N/A Yes No SV
Diethylphthalate 0 4 550 1,500 ND 1,500 U 182 1, 2 8.24 Yes Max SQL > SV
Dimethylphthalate 0 4 550 1,500 ND 1,500 U 182 1, 2 8.24 Yes Max SQL > SV
Di-n-butylphthalate 3 4 550 550 130 250 041M150101 250 J 182 1, 2 1.37 Yes Max Detect > SV
Di-n-octylphthalate 0 4 550 1,500 ND 1,500 U 182 1, 2 8.24 Yes Max SQL > SV
Hexachlorobenzene 0 4 550 1,500 ND 1,500 U N/A Yes No SV
Hexachlorobutadiene 0 4 550 1,500 ND 1,500 U N/A Yes No SV
Hexachlorocyclopentadiene 0 4 550 1,500 ND 1,500 UJ N/A Yes No SV
Hexachloroethane 0 4 550 1,500 ND 1,500 U N/A Yes No SV
Indeno(1,2,3-cd)pyrene 0 4 55 150 ND 150 U N/A No TOC normalized PAHs < TEC

SVOCs ( kg)

Pesticides ( g/kg) - cont.



Table 10-4-5
Wetland 15 Phase II 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Isophorone 0 4 550 1,500 ND 1,500 U N/A Yes No SV
Nitrobenzene 0 4 550 1,500 ND 1,500 U N/A Yes No SV
N-Nitroso-di-n-propylaMine 0 4 55 150 ND 150 U N/A Yes No SV
N-NitrosodiphenylaMine 0 4 550 1,500 ND 1,500 U N/A Yes No SV
Pentachlorophenol 0 4 1,350 3,600 ND 3,600 U N/A Yes No SV
Phenol 1 4 550 1,500 280 280 041M150101 280 J N/A Yes No SV

1,1,1-Trichloroethane 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
1,1,2,2-Tetrachloroethane 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
1,1,2-Trichloroethane 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
1,1-Dichloroethane 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
1,1-Dichloroethene 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
1,2-Dichloroethane 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
1,2-Dichloroethene (total) 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
1,2-Dichloropropane 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
2-Butanone (MEK) 1 3 21.5 38.5 350 350 041M150301 350 N/A Yes No SV
2-Hexanone 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
Acetone 2 3 21.5 21.5 130 1400 041M150301 1,400 N/A Yes No SV
Benzene 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
Bromodichloromethane 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
Bromoform 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
Bromomethane 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
Carbon disulfide 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
Carbon tetrachloride 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
Chlorobenzene 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
Chloroethane 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
Chloroform 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
Chloromethane 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
cis-1,3-Dichloropropene 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
Dibromochloromethane 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
Ethylbenzene 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
Methylene chloride 1 3 21.5 55 34 34 041M150201 34 J N/A Yes No SV
Styrene 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
Tetrachloroethene 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
Toluene 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
trans-1,3-Dichloropropene 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
Trichloroethene 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV
Vinyl chloride 0 3 6.5 11.5 ND 11.5 U N/A Yes No SV
Xylene (Total) 0 3 21.5 38.5 ND 38.5 U N/A Yes No SV

Notes:

 J = Estimated value UJ = Not detected.  SQL is estimated.
 SHQ = Screening Hazard Quotient Parameters in bold were detected and exceeded screening values.

2 = FDEP Threshold effects level N/A = No screening value available. g/kg = micrograms per kilograms
 U or ND = Not Detected at or above the SQL mg/kg oc = milligrams per kilograms - organic carbon

SV = Screening Value SQL = Sample Quantitation Limit D = Diluted Result
1 = USEPA Region 4 Screening Value.  Detailed explanation for SVs provided in Section 8.0. HQ = Hazard Quotient mg/kg = milligrams per kilograms

VOCs ( g/kg)

Sources for Screening Values: Supporting Information:

SVOCs ( kg) - cont.



Table 10-4-6    
Wetland 15 Phase II 
Sediment COPCs Retained after Screening     

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum Endosulfan I 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 2-Butanone (MEK)
Arsenic Heptachlor 2,4-Dimethylphenol Acetone
Barium Total Chlordane 2-Methylphenol (o-Cresol) Methylene chloride
Beryllium Endrin 4-Methylphenol (p-Cresol)
Calcium Endrin aldehyde bis(2-Ethylhexyl)phthalate (BEHP)
Cobalt Total Endrin Di-n-butylphthalate
Copper beta-BHC Phenol
Iron delta-BHC
Lead Total BHC
Magnesium 4,4'-DDD
Manganese 4,4'-DDE
Potassium 4,4'-DDT
Selenium Total DDT
Sodium Aroclor-1260
Vanadium Total PCBs

Cadmium Aldrin 1,2,4-Trichlorobenzene 1,1,1-Trichloroethane
Cyanide (CN) alpha-BHC 1,2-Dichlorobenzene 1,1,2,2-Tetrachloroethane
Mercury Dieldrin 1,3-Dichlorobenzene 1,1,2-Trichloroethane
Silver Endosulfan II 1,4-Dichlorobenzene 1,1-Dichloroethane
Thallium Endosulfan sulfate 2,4,5-Trichlorophenol 1,1-Dichloroethene

gamma-BHC (Lindane) 2,4,6-Trichlorophenol 1,2-Dichloroethane
Heptachlor epoxide 2,4-Dichlorophenol 1,2-Dichloroethene (total)
Methoxychlor 2,4-Dinitrophenol 1,2-Dichloropropane
Toxaphene 2,4-Dinitrotoluene 2-Hexanone

2,6-Dinitrotoluene 4-Methyl-2-Pentanone (MIBK)
2-Chloronaphthalene Benzene
2-Chlorophenol Bromodichloromethane
2-Methyl-4,6-Dinitrophenol Bromoform
2-Nitroaniline Bromomethane
2-Nitrophenol Carbon disulfide
3,3'-Dichlorobenzidine Carbon tetrachloride
3-Nitroaniline Chlorobenzene
4-Bromophenyl-phenylether Chloroethane
4-Chloro-3-methylphenol Chloroform
4-Chloroaniline Chloromethane
4-Chlorophenylphenyl ether cis-1,3-Dichloropropene
4-Nitroaniline Dibromochloromethane
4-Nitrophenol Ethylbenzene
bis(2-Chloroethoxy)methane Styrene
bis(2-Chloroethyl)ether Tetrachloroethene
Butylbenzylphthalate Toluene
Carbazole trans-1,3-Dichloropropene
Dibenzofuran Trichloroethene
Diethylphthalate Vinyl chloride
Dimethylphthalate Xylene (Total)
Di-n-octylphthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol

Detected Parameters

Not Detected Parameters



Table 10-4-7
Wetland 15 Phase II 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value Source

Maximu
m 

Result   
SV HQ

Average 
Result    
SV HQ

Maximum 
Result    
RV HQ

Average 
Result   
RV HQ

Number 
Detected 

> RV
Reference 

Concentration

Number Detected 
> Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

Aluminum 4 4 10,200 7,810 15,800 15,800 041M150201 NA 0 4274 4 Yes EPC > RC and no RV
Arsenic 4 4 40.9 2.5 141 141 041M150301 7.24 41.6 PEL 19.5 5.65 3.39 0.98 1 2.14 4 Yes EPC > RV and RC
Barium 4 4 25.9 6.2 40.9 40.9 J 041M150301 NA 0 3.84 4 Yes EPC > RC and no RV
Beryllium 1 4 0.232 0.205 0.285 0.259 0.34 0.34 0.34 J 041M150401 NA 0 0.13 4 Yes EPC > RC and no RV
Calcium 4 4 7,210 3,010 11,300 11,300 J 041M150301 NA 0 1,979 4 No Essential Nutrient
Cadmium 0 4 0.26 0.85 0.58 0.85 U ND 0.676 4.21 PEL 1.26 0.86 0.2 0.14 0 0.39 0 No Parameter Not Detected
Cobalt 1 4 0.683 0.6 0.85 0.887 1.5 1.5 1.5 J 041M150401 NA 0 0.91 1 Yes EPC > RC and no RV
Copper 4 4 13.3 5.5 20.2 20.2 041M150201 18.7 108 PEL 1.08 0.71 0.19 0.12 0 8.44 3 No EPC > RC, but < RV
Cyanide (CN) 0 4 1.81 0.8 2.6 1.81 2.6 U ND NA 0 1.29 0 No Parameter Not Detected
Iron 4 4 71,000 11,200 223,000 223,000 041M150301 NA 0 2,684.40 4 Yes EPC > RC and no RV
Lead 4 4 111 20.7 211 211 041M150201 30.2 112 PEL 6.99 3.69 1.88 0.99 2 21.04 3 Yes EPC > RV and RC
Magnesium 4 4 2,580 912 4,980 4,980 041M150201 NA 0 2,943.60 2 No Essential Nutrient
Manganese 4 4 205 47.7 520 520 041M150301 NA 0 9.81 4 Yes EPC > RC and no RV
Potassium 4 4 808 310 1,460 1,460 J 041M150201 NA 0 899.72 2 No Essential Nutrient
Selenium 3 4 0.6 0.6 0.6 1.46 0.93 2.7 2.7 J 041M150201 NA 0 0.66 3 Yes EPC > RC and no RV
Sodium 4 4 6,530 206 14,200 14,200 041M150201 NA 0 11,439.60 1 No Essential Nutrient
Thallium 0 4 0.578 0.26 0.85 0.578 0.85 U ND NA 0 0.39 0 No Parameter Not Detected
Vanadium 4 4 21.6 10.5 36 36 041M150201 NA 0 8.59 4 Yes EPC > RC and no RV

Aroclor-1016 0 4 6.11 2.95 7.5 6.11 7.5 U ND 21.6 189 PEL 0.35 0.28 0.04 0.03 0 0 No Parameter Not Detected
Aroclor-1221 0 4 12 5.5 15 12 15 U ND 67 189 PEL 0.22 0.18 0.08 0.06 0 0 No Parameter Not Detected
Aroclor-1232 0 4 6.11 2.95 7.5 6.11 7.5 U ND 21.6 189 PEL 0.35 0.28 0.04 0.03 0 0 No Parameter Not Detected
Aroclor-1242 0 4 6.11 2.95 7.5 6.11 7.5 U ND 21.6 189 PEL 0.35 0.28 0.04 0.03 0 0 No Parameter Not Detected
Aroclor-1248 0 4 6.11 2.95 7.5 6.11 7.5 U ND 21.6 189 PEL 0.35 0.28 0.04 0.03 0 0 No Parameter Not Detected
Aroclor-1254 0 4 6.11 2.95 7.5 6.11 7.5 U ND 21.6 189 PEL 0.35 0.28 0.04 0.03 0 0 No Parameter Not Detected
Aroclor-1260 3 4 2.95 2.95 2.95 18.2 14 32 32 J 041M150301 21.6 189 PEL 1.48 0.84 0.17 0.10 0 0 No RV HQ <1 and no RC
Total PCBs 3 4 23.2 23.2 23.2 60.8 66.5 77 77 041M150301 21.6 189 PEL 3.56 2.81 0.41 0.32 0 0 No RV HQ <1 and no RC

Aldrin 0 4 0.302 0.145 0.375 0.302 0.375 U ND NA 0 0 No Parameter Not Detected
Endosulfan I 1 4 0.298 0.145 0.375 0.649 1.7 1.7 1.7 J 041M150301 NA 0 0 Yes No SV, no RV, and no RC
Endosulfan II 0 4 0.611 0.295 0.75 0.611 0.75 U ND NA 0 0 No Parameter Not Detected
Endosulfan sulfate 0 4 0.611 0.295 0.75 0.611 0.75 U ND NA 0 0 No Parameter Not Detected
Heptachlor 1 4 0.278 0.145 0.375 0.484 1.1 1.1 1.1 J 041M150201 NA 0 0 Yes No SV, no RV, and no RC
Heptachlor epoxide 0 4 0.302 0.145 0.375 0.302 0.375 U ND NA 0 0 No Parameter Not Detected
Methoxychlor 0 4 3.02 1.45 3.75 3.02 3.75 U ND NA 0 0 No Parameter Not Detected
Toxaphene 0 4 30.3 14.5 37.5 30.3 37.5 U ND NA 0 0 No Parameter Not Detected
alpha-Chlordane 1 4 0.278 0.145 0.375 0.559 1.4 1.4 1.4 J 041M150201 1.7 4.79 PEL 0.82 0.33 0.29 0.12 0 0 No RV HQ <1 and no RC
gamma-Chlordane 0 4 0.302 0.145 0.375 0.302 0.375 U ND 1.7 4.79 PEL 0.22 0.18 0.08 0.06 0 0 No Parameter Not Detected
Total Chlordane 1 4 0.557 0.29 0.75 0.861 1.78 1.78 1.78 041M150201 1.7 4.79 PEL 1.04 0.51 0.37 0.18 0 0 No RV HQ <1 and no RC
Endrin 3 4 0.65 0.65 0.65 5.16 1.5 16 16 J 041M150201 3.3 NA 4.85 1.56 0 0 Yes No RV or RC and EPC > SV
Endrin aldehyde 2 4 0.522 0.295 0.75 2.41 1.3 7.3 7.3 J 041M150101 3.3 NA 2.21 0.73 0 0 Yes No RV or RC and EPC > SV
Endrin ketone 1 4 0.565 0.295 0.75 0.899 1.9 1.9 1.9 J 041M150101 3.3 NA 0.58 0.27 0 0 Yes No RV or RC and EPC > SV
Total Endrin 4 4 8.47 2.09 17.5 17.5 041M150201 3.3 NA 5.3 2.57 0 0 Yes No RV or RC and EPC > SV
alpha-BHC 0 4 0.302 0.145 0.375 0.302 0.375 UJ ND 0.99 PEL 0.38 0.31 0 0 No Parameter Not Detected
beta-BHC 2 4 0.23 0.145 0.315 0.7 0.94 1.4 1.4 J 041M150201 0.32 0.99 PEL 4.38 2.19 1.41 0.71 1 0 Yes RV HQ > 1 and no RC
delta-BHC 1 4 0.298 0.145 0.375 1.6 5.5 5.5 5.5 J 041M150301 0.32 0.99 PEL 17.2 5 5.56 1.61 1 0 Yes RV HQ > 1 and no RC
gamma-BHC (Lindane) 0 4 0.302 0.145 0.375 0.302 0.375 U ND 0.32 0.99 PEL 1.17 0.95 0.38 0.31 0 0 No Parameter Not Detected
Total BHC 3 4 0.58 0.58 0.58 2.9 2.06 6.45 6.45 041M150301 0.32 0.99 PEL 20.1 9.07 6.51 2.93 3 0 Yes RV HQ > 1 and no RC
4,4'-DDD 4 4 87.1 1.3 200 200 DJ 041M150301 1.22 7.81 PEL 164 71.4 25.6 11.1 3 50 3 Yes EPC > RV and RC
4,4'-DDE 4 4 132 10 340 340 DJ 041M150101 2.07 374 PEL 164 63.9 0.91 0.35 0 40 3 No EPC > RC, but < RV
4,4'-DDT 3 4 0.295 0.295 0.295 7.62 4.3 16 16 J 041M150301 1.19 4.77 PEL 13.4 6.41 3.35 1.6 2 20 0 No EPC > RV, but < RC
Total DDT 4 4 227 11.6 435 435 041M150101 3.3 51.7 PEL 132 68.8 8.41 4.39 3 110 3 Yes EPC > RV and RC

1,2,4-Trichlorobenzene 0 4 1,200 550 1,500 1,200 1,500 U ND NA 0 0 No Parameter Not Detected
1,2-Dichlorobenzene 0 4 1,200 550 1,500 1,200 1,500 U ND NA 0 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 4 1,200 550 1,500 1,200 1,500 U ND NA 0 0 No Parameter Not Detected
1,4-Dichlorobenzene 0 4 1,200 550 1,500 1,200 1,500 U ND NA 0 0 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1 4 1,420 1250 1,500 1,080 82 82 82 J 041M150401 NA 0 0 Yes No SV, no RV, and no RC
2,4,5-Trichlorophenol 0 4 2,900 1350 3,600 2,900 3,600 U ND NA 0 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 4 1,200 550 1,500 1,200 1,500 U ND NA 0 0 No Parameter Not Detected
2,4-Dichlorophenol 0 4 1,200 550 1,500 1,200 1,500 U ND NA 0 0 No Parameter Not Detected
2,4-Dimethylphenol 1 4 1,100 550 1,500 983 630 630 630 J 041M150101 NA 0 0 Yes No SV, no RV, and no RC
2,4-Dinitrophenol 0 4 2,900 1,350 3,600 2,900 3,600 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 4 1,200 550 1,500 1,200 1,500 U ND NA 0 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 4 1,200 550 1,500 1,200 1,500 U ND NA 0 0 No Parameter Not Detected
2-Chloronaphthalene 0 4 1,200 550 1,500 1,200 1,500 U ND NA 0 0 No Parameter Not Detected
2-Chlorophenol 0 4 1,200 550 1,500 1,200 1,500 U ND NA 0 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 4 2,900 1,350 3,600 2,900 3,600 U ND NA 0 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 1 4 1,100 550 1,500 908 330 330 330 J 041M150101 NA 0 0 Yes No SV, no RV, and no RC
2-Nitroaniline 0 4 1,200 550 1,500 1,200 1,500 U ND NA 0 0 No Parameter Not Detected
2-Nitrophenol 0 4 1,200 550 1,500 1,200 1,500 U ND NA 0 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 4 1,200 550 1,500 1,200 1,500 U ND NA 0 0 No Parameter Not Detected
3-Nitroaniline 0 4 2,900 1,350 3,600 2,900 3,600 U ND NA 0 0 No Parameter Not Detected
4-Bromophenyl-phenylether 0 4 1,200 550 1,500 1,200 1,500 U ND NA 0 0 No Parameter Not Detected
4-Chloro-3-methylphenol 0 4 1,200 550 1,500 1,200 1,500 U ND NA 0 0 No Parameter Not Detected

Metals (mg/kg)

PCBs ( g/kg)

Pesticides ( g/kg)

SVOCs ( g/kg)



Table 10-4-7
Wetland 15 Phase II 
Sediment Refinement

Parameter
Number 
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Max 
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Number Detected 
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COPC 
Retained 

(Y/N) Rationale
4-Chloroaniline 0 1 1,250 1,250 1,250 1,250 1,250 U ND NA 0 0 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 4 1,200 550 1,500 1,200 1,500 U ND NA 0 0 No Parameter Not Detected
4-Methylphenol (p-Cresol) 1 4 1,100 550 1,500 2,030 4800 4800 4,800 041M150101 NA 0 0 Yes No SV, no RV, and no RC
4-Nitroaniline 0 4 2,900 1,350 3,600 2,900 3,600 U ND NA 0 0 No Parameter Not Detected



Table 10-4-7
Wetland 15 Phase II 
Sediment Refinement

Parameter
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4-Nitrophenol 0 4 2,900 1,350 3,600 2,900 3,600 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 4 1,200 550 1,500 1,200 1,500 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 4 120 55 150 120 150 U ND NA 0 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 3 4 1,250 1,250 1,250 548 220 490 490 J 041M150201 182 2,647 PEL 2.69 3.01 0.19 0.21 0 0 No RV HQ <1 and no RC
Butylbenzylphthalate 0 4 1,200 550 1,500 1,200 1,500 U ND 182 2,647 PEL 8.24 6.59 0.57 0.45 0 0 No Parameter Not Detected
Carbazole 0 4 1,200 550 1,500 1,200 1,500 U ND NA 0 0 No Parameter Not Detected
Dibenzofuran 0 4 1,200 550 1,500 1,200 1,500 U ND NA 0 0 No Parameter Not Detected
Diethylphthalate 0 4 1,200 550 1,500 1,200 1,500 U ND 182 2,647 PEL 8.24 6.59 0.57 0.45 0 0 No Parameter Not Detected
Dimethylphthalate 0 4 1,200 550 1,500 1,200 1,500 U ND 182 2,647 PEL 8.24 6.59 0.57 0.45 0 0 No Parameter Not Detected
Di-n-butylphthalate 3 4 550 550 550 280 130 250 250 J 041M150101 182 2,647 PEL 1.37 1.54 0.09 0.11 0 0 No RV HQ <1 and no RC
Di-n-octylphthalate 0 4 1,200 550 1,500 1,200 1,500 U ND 182 2,647 PEL 8.24 6.59 0.57 0.45 0 0 No Parameter Not Detected
Hexachlorobenzene 0 4 1,200 550 1,500 1,200 1,500 U ND NA 0 0 No Parameter Not Detected
Hexachlorobutadiene 0 4 1,200 550 1,500 1,200 1,500 U ND NA 0 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 4 1,200 550 1,500 1,200 1,500 UJ ND NA 0 0 No Parameter Not Detected
Hexachloroethane 0 4 1,200 550 1,500 1,200 1,500 U ND NA 0 0 No Parameter Not Detected
Isophorone 0 4 1,200 550 1,500 1,200 1,500 U ND NA 0 0 No Parameter Not Detected
Nitrobenzene 0 4 1,200 550 1,500 1,200 1,500 U ND NA 0 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 4 120 55 150 120 150 U ND NA 0 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 4 1,200 550 1,500 1,200 1,500 U ND NA 0 0 No Parameter Not Detected
Pentachlorophenol 0 4 2,900 1,350 3,600 2,900 3,600 U ND NA 0 0 No Parameter Not Detected
Phenol 1 4 1,100 550 1,500 895 280 280 280 J 041M150101 NA 0 0 Yes No SV, no RV, and no RC
VOCs ( g/kg)
1,1,1-Trichloroethane 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
1,1,2,2-Tetrachloroethane 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethane 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethene 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethane 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethene (total) 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloropropane 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
2-Butanone (MEK) 1 3 30 21.5 38.5 137 350 350 350 041M150301 NA 0 0 Yes No SV, no RV, and no RC
2-Hexanone 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
Acetone 2 3 21.5 21.5 21.5 517 130 1400 1,400 041M150301 NA 0 0 Yes No SV, no RV, and no RC
Benzene 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
Bromodichloromethane 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
Bromoform 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
Bromomethane 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
Carbon disulfide 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
Carbon tetrachloride 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
Chlorobenzene 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
Chloroethane 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
Chloroform 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
Chloromethane 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
cis-1,3-Dichloropropene 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
Dibromochloromethane 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
Ethylbenzene 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
Methylene chloride 1 3 38.3 21.5 55 36.8 34 34 34 J 041M150201 NA 0 0 Yes No SV, no RV, and no RC
Styrene 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
Tetrachloroethene 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
Toluene 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
trans-1,3-Dichloropropene 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
Trichloroethene 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected
Vinyl chloride 0 3 9.5 6.5 11.5 9.5 11.5 U ND NA 0 0 No Parameter Not Detected
Xylene (Total) 0 3 31.8 21.5 38.5 31.8 38.5 U ND NA 0 0 No Parameter Not Detected

Notes:
Sources for Refinement Values (RVs): Supporting Information:
PEL = FDEP Probable Effects Level N/R   = No refinement value available.
MEC = Swartz Midrange Effect Concentration N/A   = Not Applicable.
  Average result calculations include summing detections and one half the detection limits for not detected parameters. 
  As a result, some average detections may exceed the maximum detections
  NAS Pensacola basewide levels used as reference values for 4,4'-DDT, 4,4'-DDD, 4,4'-DDE and total DDT.Parameters in bold were detected and exceeded screening values. 

N/A = No screening value available D = Diluted Result HQ   = Hazard Quotient.
U or ND = Not Detected at or above the SQL PEL  = Probable effects level.

Supporting Information:

HQ = Hazard Quotient UJ = Not detected.  SQL is estimated.  RV   = Refinement value (detailed explanation of RVs provided in Section 8).
SQL = Sample Quantitation Limit J = Estimated Value SV   = Screening value (detailed explanation for SVs provided in Section 8).

SVOCs ( g/kg) - cont.



Table 10-4-8
Wetland 15 Phase II
Sediment COPCs Retained after Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum Endosulfan I 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) None
Arsenic Heptachlor 2,4-Dimethylphenol
Barium Endrin 2-Methylphenol (o-Cresol)
Beryllium Endrin aldehyde 4-Methylphenol (p-Cresol)
Cobalt Endrin ketone Phenol
Iron Total Endrin
Lead beta-BHC
Manganese delta-BHC
Selenium Total BHC
Vanadium 4,4'-DDD

Total DDT

Detected Parameters



Table 10-4-9
Wetland 15 Phase II
Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient

041M150101 12/6/1995 mg/kg 4.8 Arsenic 8.2 70 0.07
041M150101 12/6/1995 mg/kg 0.6 U Cadmium 1.2 9.6 0.06
041M150101 12/6/1995 mg/kg 14.3 J Chromium 81 370 0.04
041M150101 12/6/1995 mg/kg 8.5 J Copper 34 270 0.03
041M150101 12/6/1995 mg/kg 39.7 Lead 46.7 218 0.18
041M150101 12/6/1995 mg/kg 0.175 U Mercury 0.15 0.71 0.25
041M150101 12/6/1995 mg/kg 2.45 U Nickel 20.9 51.6 0.05
041M150101 12/6/1995 mg/kg 0.8 UJ Silver 1 3.7 0.22
041M150101 12/6/1995 mg/kg 26.3 Zinc 150 410 0.06

041M150101 12/6/1995 g/kg 340 DJ 4,4'-DDE 2.2 27 12.59
041M150101 12/6/1995 g/kg 9.9 J 4,4'-DDT 1.58 46.1 0.21
041M150101 12/6/1995 g/kg 66.5 Total PCBs 22.7 180 0.37
041M150101 12/6/1995 g/kg 150 U 2-Methylnaphthalene 70 670 0.22
041M150101 12/6/1995 g/kg 70 U Acenaphthene 16 500 0.14
041M150101 12/6/1995 g/kg 150 U Acenaphthylene 44 640 0.23
041M150101 12/6/1995 g/kg 150 U Anthracene 85.3 1,100 0.14
041M150101 12/6/1995 g/kg 150 U Benzo(a)anthracene 261 1,600 0.09
041M150101 12/6/1995 g/kg 150 U Benzo(a)pyrene 430 1,600 0.09
041M150101 12/6/1995 g/kg 150 U Chrysene 384 2,800 0.05
041M150101 12/6/1995 g/kg 150 U Dibenz(a,h)anthracene 63.4 260 0.58
041M150101 12/6/1995 g/kg 200 J Fluoranthene 600 5,100 0.04
041M150101 12/6/1995 g/kg 70 U Fluorene 19 540 0.13
041M150101 12/6/1995 g/kg 150 U Naphthalene 160 2,100 0.07
041M150101 12/6/1995 g/kg 150 U Phenanthrene 240 1,500 0.10
041M150101 12/6/1995 g/kg 150 U Pyrene 665 2,600 0.06
041M150101 12/6/1995 ERM Quotient Sum 16.09
041M150101 12/6/1995 Mean ERM Quotient 0.64
041M150101 12/6/1995 Mean ERM Quotient without ND 0.54
041M150101 12/6/1995 Mean ERM Quotient Category 3
041M150201 12/6/1995 mg/kg 15.2 Arsenic 8.2 70 0.22
041M150201 12/6/1995 mg/kg 0.85 U Cadmium 1.2 9.6 0.09
041M150201 12/6/1995 mg/kg 45.7 J Chromium 81 370 0.12
041M150201 12/6/1995 mg/kg 20.2 Copper 34 270 0.07
041M150201 12/6/1995 mg/kg 211 Lead 46.7 218 0.97
041M150201 12/6/1995 mg/kg 0.225 UJ Mercury 0.15 0.71 0.32
041M150201 12/6/1995 mg/kg 12.4 J Nickel 20.9 51.6 0.24
041M150201 12/6/1995 mg/kg 1.15 UJ Silver 1 3.7 0.31
041M150201 12/6/1995 mg/kg 59.9 Zinc 150 410 0.15

041M150201 12/6/1995 g/kg 110 DJ 4,4'-DDE 2.2 27 4.07
041M150201 12/6/1995 g/kg 4.3 J 4,4'-DDT 1.58 46.1 0.09
041M150201 12/6/1995 g/kg 76.5 Total PCBs 22.7 180 0.43
041M150201 12/6/1995 g/kg 150 U 2-Methylnaphthalene 70 670 0.22
041M150201 12/6/1995 g/kg 70 U Acenaphthene 16 500 0.14
041M150201 12/6/1995 g/kg 150 U Acenaphthylene 44 640 0.23
041M150201 12/6/1995 g/kg 150 U Anthracene 85.3 1,100 0.14
041M150201 12/6/1995 g/kg 150 U Benzo(a)anthracene 261 1,600 0.09
041M150201 12/6/1995 g/kg 150 U Benzo(a)pyrene 430 1,600 0.09
041M150201 12/6/1995 g/kg 150 U Chrysene 384 2,800 0.05
041M150201 12/6/1995 g/kg 150 U Dibenz(a,h)anthracene 63.4 260 0.58
041M150201 12/6/1995 g/kg 240 J Fluoranthene 600 5,100 0.05
041M150201 12/6/1995 g/kg 70 U Fluorene 19 540 0.13
041M150201 12/6/1995 g/kg 150 U Naphthalene 160 2,100 0.07
041M150201 12/6/1995 g/kg 150 U Phenanthrene 240 1,500 0.10
041M150201 12/6/1995 g/kg 210 J Pyrene 665 2,600 0.08
041M150201 12/6/1995 ERM Quotient Sum 9.06
041M150201 12/6/1995 Mean ERM Quotient 0.36
041M150201 12/6/1995 Mean ERM Quotient without ND 0.26
041M150201 12/6/1995 Mean ERM Quotient Category 2

041M150301 12/6/1995 mg/kg 141 Arsenic 8.2 70 2.01
041M150301 12/6/1995 mg/kg 0.6 U Cadmium 1.2 9.6 0.06
041M150301 12/6/1995 mg/kg 37.7 J Chromium 81 370 0.10
041M150301 12/6/1995 mg/kg 18.9 Copper 34 270 0.07
041M150301 12/6/1995 mg/kg 174 Lead 46.7 218 0.80
041M150301 12/6/1995 mg/kg 0.16 UJ Mercury 0.15 0.71 0.23
041M150301 12/6/1995 mg/kg 2.45 U Nickel 20.9 51.6 0.05
041M150301 12/6/1995 mg/kg 0.8 UJ Silver 1 3.7 0.22
041M150301 12/6/1995 mg/kg 83.6 Zinc 150 410 0.20

041M150301 12/6/1995 g/kg 69 DJ 4,4'-DDE 2.2 27 2.56
041M150301 12/6/1995 g/kg 16 J 4,4'-DDT 1.58 46.1 0.35
041M150301 12/6/1995 g/kg 77 Total PCBs 22.7 180 0.43
041M150301 12/6/1995 g/kg 125 U 2-Methylnaphthalene 70 670 0.19
041M150301 12/6/1995 g/kg 60 U Acenaphthene 16 500 0.12
041M150301 12/6/1995 g/kg 125 U Acenaphthylene 44 640 0.20
041M150301 12/6/1995 g/kg 125 U Anthracene 85.3 1,100 0.11
041M150301 12/6/1995 g/kg 125 U Benzo(a)anthracene 261 1,600 0.08
041M150301 12/6/1995 g/kg 125 U Benzo(a)pyrene 430 1,600 0.08
041M150301 12/6/1995 g/kg 125 U Chrysene 384 2,800 0.04
041M150301 12/6/1995 g/kg 125 U Dibenz(a,h)anthracene 63.4 260 0.48
041M150301 12/6/1995 g/kg 190 J Fluoranthene 600 5,100 0.04
041M150301 12/6/1995 g/kg 60 U Fluorene 19 540 0.11
041M150301 12/6/1995 g/kg 125 U Naphthalene 160 2,100 0.06
041M150301 12/6/1995 g/kg 125 U Phenanthrene 240 1,500 0.08
041M150301 12/6/1995 g/kg 180 J Pyrene 665 2,600 0.07
041M150301 12/6/1995 ERM Quotient Sum 8.73
041M150301 12/6/1995 Mean ERM Quotient 0.35



Table 10-4-9
Wetland 15 Phase II
Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient

041M150301 12/6/1995 Mean ERM Quotient without ND 0.27
041M150301 12/6/1995 Mean ERM Quotient Category 2
041M150401 12/6/1995 mg/kg 2.5 Arsenic 8.2 70 0.04
041M150401 12/6/1995 mg/kg 0.26 U Cadmium 1.2 9.6 0.03
041M150401 12/6/1995 mg/kg 20.8 J Chromium 81 370 0.06
041M150401 12/6/1995 mg/kg 5.5 J Copper 34 270 0.02
041M150401 12/6/1995 mg/kg 20.7 Lead 46.7 218 0.09
041M150401 12/6/1995 mg/kg 0.07 UJ Mercury 0.15 0.71 0.10
041M150401 12/6/1995 mg/kg 5.6 J Nickel 20.9 51.6 0.11
041M150401 12/6/1995 mg/kg 0.345 UJ Silver 1 3.7 0.09
041M150401 12/6/1995 mg/kg 23.5 Zinc 150 410 0.06
041M150401 12/6/1995 g/kg 10 J 4,4'-DDE 2.2 27 0.37
041M150401 12/6/1995 g/kg 0.295 U 4,4'-DDT 1.58 46.1 0.01
041M150401 12/6/1995 g/kg 23.2 U Total PCBs 22.7 180 0.13
041M150401 12/6/1995 g/kg 55 U 2-Methylnaphthalene 70 670 0.08
041M150401 12/6/1995 g/kg 27.5 U Acenaphthene 16 500 0.06
041M150401 12/6/1995 g/kg 55 U Acenaphthylene 44 640 0.09
041M150401 12/6/1995 g/kg 55 U Anthracene 85.3 1,100 0.05
041M150401 12/6/1995 g/kg 55 U Benzo(a)anthracene 261 1,600 0.03
041M150401 12/6/1995 g/kg 59 J Benzo(a)pyrene 430 1,600 0.04
041M150401 12/6/1995 g/kg 55 U Chrysene 384 2,800 0.02
041M150401 12/6/1995 g/kg 55 U Dibenz(a,h)anthracene 63.4 260 0.21
041M150401 12/6/1995 g/kg 94 J Fluoranthene 600 5,100 0.02
041M150401 12/6/1995 g/kg 27.5 U Fluorene 19 540 0.05
041M150401 12/6/1995 g/kg 55 U Naphthalene 160 2,100 0.03
041M150401 12/6/1995 g/kg 55 U Phenanthrene 240 1,500 0.04
041M150401 12/6/1995 g/kg 120 Pyrene 665 2,600 0.05
041M150401 12/6/1995 ERM Quotient Sum 1.85
041M150401 12/6/1995 Mean ERM Quotient 0.07
041M150401 12/6/1995 Mean ERM Quotient without ND 0.03
041M150401 12/6/1995 Mean ERM Quotient Category 2

Notes:
ERL = Effects Range Low
ERM = Effects Range Median
mg/kg = milligrams per kilogram

Shaded and bold cells indicate constituent exceeds ERM.

g/kg = micrograms per kilogram
U = not detected at or above the SQL (value in table is 1/2 reported value)
J = estimated value
Shaded cells indicate constituent exceeds ERL.



Table 10-4-10
Wetland 15 Phase II 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed

Average
SQL

Minimum
SQL

Maximum
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 2 2 107,000 934 213,000 041W150101 213,000 NA Yes No SV
Antimony 1 2 1.85 1.85 1.85 17.1 32.4 32.4 041W150101 32.4 J NA Yes No SV
Arsenic 2 2 36.6 4.5 68.8 041W150101 68.8 36 EPA 1.91 Yes Max Detect > SV
Barium 2 2 338 34.7 642 041W150101 642 NA Yes No SV
Beryllium 1 2 0.5 0.5 0.5 1.85 3.2 3.2 041W150101 3.2 J NA Yes No SV
Cadmium 0 2 1.5 1.5 1.5 1.5 ND 1.5 U 9.3 EPA 0.16 No Max SQL< SV
Calcium 2 2 133,000 87,100 178,000 041W150101 178,000 NA Yes No SV
Chromium 1 2 4 4 4 166 327 327 041W150101 327 50 EPA 6.54 Yes Max Detect > SV
Cobalt 1 2 1.5 1.5 1.5 12.5 23.5 23.5 041W150101 23.5 J NA Yes No SV
Copper 2 2 97.5 4 191 041W150101 191 2.9 EPA 65.9 Yes Max Detect > SV
Cyanide (CN) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U 1 EPA 2.5 Yes Max SQL > SV
Iron 2 2 362,000 8,300 715,000 041W150101 715,000 NA Yes No SV
Lead 2 2 412 22.5 801 041W150101 801 8.5 EPA 94.2 Yes Max Detect > SV
Magnesium 2 2 49,200 34,600 63,700 041W150101 63,700 NA Yes No SV
Manganese 2 2 881 121 1,640 041W150101 1,640 NA Yes No SV
Mercury 1 2 0.065 0.065 0.065 0.503 0.94 0.94 041W150101 0.94 0.025 EPA 37.6 Yes Max Detect > SV
Nickel 1 2 6 6 6 54.5 103 103 041W150101 103 8.3 EPA 12.4 Yes Max Detect > SV
Potassium 2 2 13,700 11,400 16,000 041W150101 16,000 NA Yes No SV
Selenium 1 2 1.5 1.5 1.5 8.9 16.3 16.3 041W150101 16.3 71 EPA 0.23 No Max Detect < SV
Silver 0 2 2 2 2 2 ND 2 U 0.23 EPA 8.7 Yes Max SQL > SV
Sodium 2 2 158,000 141,000 174,000 041W150201 174,000 NA Yes No SV
Thallium 1 2 1.5 1.5 1.5 2.35 3.2 3.2 041W150201 3.2 J 6.3 FDEP 0.51 No Max Detect < SV
Vanadium 2 2 170 2 337 041W150101 337 NA Yes No SV
Zinc 2 2 511 12.7 1,010 041W150101 1,010 86 EPA 11.7 Yes Max Detect > SV
Pesticides  ( g/L)
Aldrin 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Dieldrin 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan I 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.0087 EPA 2.87 Yes Max SQL > SV
Endosulfan II 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan sulfate 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Heptachlor 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.0036 EPA 6.94 Yes Max SQL > SV
Heptachlor epoxide 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 Yes Max SQL > SV
Methoxychlor 0 2 0.25 0.25 0.25 0.25 ND 0.25 U NA Yes No SV
Toxaphene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
alpha-Chlordane 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-Chlordane 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Total Chlordane 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.004 EPA 12.5 Yes Max SQL > SV
Endrin 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin aldehyde 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin ketone 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 21.7 Yes Max SQL > SV
Total Endrin 0 2 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
alpha-BHC 0 2 0.025 0.025 0.025 0.025 ND 0.025 UJ 0.005 FDEP 5 Yes Max SQL > SV
beta-BHC 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
delta-BHC 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-BHC (Lindane) 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.016 EPA 1.56 Yes Max SQL > SV
Total BHC 0 2 0.1 0.1 0.1 0.1 ND 0.1 U NA Yes No SV
4,4'-DDD 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 Yes Max SQL > SV
4,4'-DDE 1 2 0.05 0.05 0.05 0.0565 0.063 0.063 041W150101 0.063 J 0.0002 FDEP 315 Yes Max Detect > SV
4,4'-DDT 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 84.7 Yes Max SQL > SV
Total DDT 1 2 0.15 0.15 0.15 0.157 0.163 0.163 041W150101 0.163 NA Yes No SV
PCBs ( g/L)
Aroclor-1016 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1221 0 2 1 1 1 1 ND 1 U NA Yes No SV
Aroclor-1232 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1242 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1248 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1254 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1260 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 FDEP 35.7 Yes Max SQL > SV
Total PCB 0 2 4 4 4 4 ND 4 U NA Yes No SV



Table 10-4-10
Wetland 15 Phase II 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed

Average
SQL

Minimum
SQL

Maximum
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

SVOCs  ( g/L)
1,2,4-Trichlorobenzene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4,5-Trichlorophenol 0 2 10 10 10 10 ND 10 U NA Yes No SV
2,4,6-Trichlorophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dichlorophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dimethylphenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dinitrophenol 0 2 10 10 10 10 ND 10 U NA Yes No SV
2,4-Dinitrotoluene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,6-Dinitrotoluene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Chloronaphthalene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Chlorophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Methyl-4,6-Dinitrophenol 0 2 10 10 10 10 ND 10 U NA Yes No SV
2-Methylphenol (o-Cresol) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Nitroaniline 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Nitrophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
3,3'-Dichlorobenzidine 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
3-Nitroaniline 0 2 10 10 10 10 ND 10 U NA Yes No SV
4-Bromophenyl-phenylether 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chloro-3-methylphenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chloroaniline 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chlorophenylphenyl ether 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Methylphenol (p-Cresol) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Nitroaniline 0 2 10 10 10 10 ND 10 U NA Yes No SV
4-Nitrophenol 0 2 10 10 10 10 ND 10 U NA Yes No SV
Benzo(b)fluoranthene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(g,h,i)perylene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(k)fluoranthene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
bis(2-Chloroethoxy)methane 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
bis(2-Chloroethyl)ether 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 0 2 3 2.5 3.5 3 ND 3.5 U NA Yes No SV
Butylbenzylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Dibenzofuran 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Diethylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Dimethylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Di-n-butylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U 3.4 EPA 0.74 No Max SQL< SV
Di-n-octylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorobenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Hexachlorobutadiene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorocyclopentadiene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachloroethane 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Indeno(1,2,3-cd)pyrene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Isophorone 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Nitrobenzene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
N-Nitroso-di-n-propylamine 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
N-Nitrosodiphenylamine 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Pentachlorophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Phenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
PAHs ( g/L)
2-Methylnaphthalene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Acenaphthene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Acenaphthylene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Anthracene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(a)anthracene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(a)pyrene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chrysene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Dibenz(a,h)anthracene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Fluoranthene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Fluorene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Naphthalene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 23.5 EPA 0.02 No Max SQL< SV
Phenanthrene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Pyrene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Total PAH 0 2 6.5 6.5 6.5 6.5 ND 6.5 U NA Yes No SV



Table 10-4-10
Wetland 15 Phase II 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed

Average
SQL

Minimum
SQL

Maximum
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

VOCs ( g/L)
1,1,1-Trichloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 270 FDEP 0.00 No Max SQL< SV
1,1,2,2-Tetrachloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1,2-Trichloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1-Dichloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1-Dichloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 3.2 FDEP 0.16 No Max SQL< SV
1,2-Dibromo-3-Chloropropane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dibromoethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichlorobenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 19.7 EPA 0.03 No Max SQL< SV
1,2-Dichloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichloropropane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,3-Dichlorobenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,4-Dichlorobenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 3 FDEP 0.17 No Max SQL< SV
2-Butanone (MEK) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Hexanone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Benzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 71.28 FDEP 0.01 No Max SQL< SV
Bromochloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromodichloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromoform 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromomethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon disulfide 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon tetrachloride 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chlorobenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 17 FDEP 0.03 No Max SQL< SV
Chloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chloroform 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 470.8 FDEP 0.00 No Max SQL< SV
Chloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
cis-1,2-Dichloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
cis-1,3-Dichloropropene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Dibromochloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Ethylbenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 4.3 EPA 0.12 No Max SQL< SV
Methylene chloride 0 2 3 1.5 4.5 3 ND 4.5 U 1,580 FDEP 0.00 No Max SQL< SV
Styrene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Tetrachloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Toluene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 37 EPA 0.01 No Max SQL< SV
trans-1,2-Dichloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
trans-1,3-Dichloropropene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Trichloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Vinyl chloride 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Xylene (Total) 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV

Notes:
Sources for Screening Values (SVs):
EPA = Ambient Water Quality Criteria
FDEP = Surface Water Quality Criteria
 
 
 
 
 

U or ND = Not Detected at or above the SQL N/R   = No refinement value available. Parameters in bold were detected and exceeded the screening value.
J = Estimated Value N/A   = Not Applicable.

Supporting Information: Supporting Information:

HQ = Hazard Quotient

UJ = Not detected.  SQL is estimated.  
D = Diluted Result

SV   = Screening value (detailed explanation for SVs provided in Section 8). Average result calculations include summing detections and one half the detection limits  
RV   = Refinement value (detailed explanation of RVs provided in Section 8). for not detected parameters.  As a result, some average detections may exceed the

SQL = Sample Quanitation Limit

N/A = No screening value available HQ   = Hazard Quotient. maximum detections.



Table 10-4-10
Wetland 15 Phase II 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed

Average
SQL

Minimum
SQL

Maximum
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

VOCs ( g/L)
1,1,1-Trichloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 270 FDEP 0.00 No Max SQL< SV
1,1,2,2-Tetrachloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1,2-Trichloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1-Dichloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1-Dichloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 3.2 FDEP 0.16 No Max SQL< SV
1,2-Dibromo-3-Chloropropane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dibromoethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichlorobenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 19.7 EPA 0.03 No Max SQL< SV
1,2-Dichloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichloropropane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,3-Dichlorobenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,4-Dichlorobenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 3 FDEP 0.17 No Max SQL< SV
2-Butanone (MEK) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Hexanone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Benzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 71.28 FDEP 0.01 No Max SQL< SV
Bromochloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromodichloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromoform 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromomethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon disulfide 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon tetrachloride 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chlorobenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 17 FDEP 0.03 No Max SQL< SV
Chloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chloroform 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 470.8 FDEP 0.00 No Max SQL< SV
Chloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
cis-1,2-Dichloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
cis-1,3-Dichloropropene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Dibromochloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Ethylbenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 4.3 EPA 0.12 No Max SQL< SV
Methylene chloride 0 2 3 1.5 4.5 3 ND 4.5 U 1,580 FDEP 0.00 No Max SQL< SV
Styrene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Tetrachloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Toluene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 37 EPA 0.01 No Max SQL< SV
trans-1,2-Dichloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
trans-1,3-Dichloropropene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Trichloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Vinyl chloride 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Xylene (Total) 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV

Notes:
Sources for Screening Values (SVs):
EPA = Ambient Water Quality Criteria
FDEP = Surface Water Quality Criteria
 
 
 
 
 

U or ND = Not Detected at or above the SQL N/R   = No refinement value available. Parameters in bold were detected and exceeded the screening value
J = Estimated Value N/A   = Not Applicable.

Supporting Information: Supporting Information:

HQ = Hazard Quotient

UJ = Not detected.  SQL is estimated.  
D = Diluted Result

SV   = Screening value (detailed explanation for SVs provided in Section 8). Average result calculations include summing detections and one half the detection limits  
RV   = Refinement value (detailed explanation of RVs provided in Section 8). for not detected parameters.  As a result, some average detections may exceed the

SQL = Sample Quanitation Limit

N/A = No screening value available HQ   = Hazard Quotient. maximum detections.



Table 10-4-11
Wetland 15 Phase II 
Surface Water COPCs Retained after Screening

Metals Pesticides/PCBs SVOCs VOCs

Aluminum 4,4'-DDE None None
Antimony Total DDT
Arsenic
Barium
Beryllium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc

Cyanide (CN) Aldrin 1,2,4-Trichlorobenzene 1,1,2,2-Tetrachloroethane
Silver Dieldrin 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1,2-Trichloroethane

Endosulfan I 2,4,5-Trichlorophenol 1,1-Dichloroethane
Endosulfan II 2,4,6-Trichlorophenol 1,2-Dibromo-3-Chloropropane
Endosulfan sulfate 2,4-Dichlorophenol 1,2-Dibromoethane
Heptachlor 2,4-Dimethylphenol 1,2-Dichloroethane
Heptachlor epoxide 2,4-Dinitrophenol 1,2-Dichloropropane
Methoxychlor 2,4-Dinitrotoluene 1,3-Dichlorobenzene
Toxaphene 2,6-Dinitrotoluene 2-Butanone (MEK)
alpha-Chlordane 2-Chloronaphthalene 2-Hexanone
gamma-Chlordane 2-Chlorophenol 4-Methyl-2-Pentanone (MIBK)
Total Chlordane 2-Methyl-4,6-Dinitrophenol Bromochloromethane
Endrin 2-Methylphenol (o-Cresol) Bromodichloromethane
Endrin aldehyde 2-Nitroaniline Bromoform
Endrin ketone 2-Nitrophenol Bromomethane
Total Endrin 3,3'-Dichlorobenzidine Carbon disulfide
alpha-BHC 3-Nitroaniline Carbon tetrachloride
beta-BHC 4-Bromophenyl-phenylether Chloroethane
delta-BHC 4-Chloro-3-methylphenol Chloromethane
gamma-BHC (Lindane) 4-Chloroaniline cis-1,2-Dichloroethene
Total BHC 4-Chlorophenylphenyl ether cis-1,3-Dichloropropene
4,4'-DDD 4-Methylphenol (p-Cresol) Dibromochloromethane
4,4'-DDT 4-Nitroaniline Styrene
Aroclor-1016 4-Nitrophenol Tetrachloroethene
Aroclor-1221 Benzo(b)fluoranthene trans-1,2-Dichloroethene
Aroclor-1232 Benzo(g,h,i)perylene trans-1,3-Dichloropropene
Aroclor-1242 Benzo(k)fluoranthene Trichloroethene
Aroclor-1248 bis(2-Chloroethoxy)methane Vinyl chloride
Aroclor-1254 bis(2-Chloroethyl)ether Xylene (Total)
Aroclor-1260 bis(2-Ethylhexyl)phthalate (BEHP)
Total PCBs Butylbenzylphthalate

Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-octylphthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Phenanthrene
Pyrene
Total PAHs

Detected Parameters

Not Detected Parameters



Table 10-4-12
Wetland 15 Phase II
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL Max SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Number 
Analyzed

Retained for 
Refinement? Rationale

Metals (µg/L)
Aluminum 2 2 107,000 934 213,000 041W150101 213,000 NA 2,928 1 2 Yes Max Result > Ref. Conc.
Antimony 1 2 1.85 1.85 1.85 17.1 32.4 32.4 041W150101 32.4 J NA 4.15 1 2 Yes Max Result > Ref. Conc.
Arsenic 2 2 36.6 4.5 68.8 041W150101 68.8 36 EPA 2 1.02 3.6 2 2 Yes Max Result > Ref. Conc.
Barium 2 2 338 34.7 642 041W150101 642 NA 9.43 2 2 Yes Max Result > Ref. Conc.
Beryllium 1 2 0.5 0.5 0.5 1.85 3.2 3.2 041W150101 3.2 J NA 0.82 1 2 Yes Max Result > Ref. Conc.
Calcium 2 2 133,000 87,100 178,000 041W150101 178,000 NA 76,800 2 2 No Essential Nutrient
Chromium 1 2 4 4 4 166 327 327 041W150101 327 50 EPA 7 3.31 10.87 1 2 Yes Max Result > Ref. Conc.
Cobalt 1 2 1.5 1.5 1.5 12.5 23.5 23.5 041W150101 23.5 J NA 2.38 1 2 Yes Max Result > Ref. Conc.
Copper 2 2 97.5 4 191 041W150101 191 2.9 EPA 66 33.6 7.03 1 2 Yes Max Result > Ref. Conc.
Cyanide (CN) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U 1 EPA 2.5 2.5 4.1 0 2 No Max SQL < Ref. Conc.
Iron 2 2 362,000 8,300 715,000 041W150101 715,000 NA 1352 2 2 Yes Max Result > Ref. Conc.
Lead 2 2 412 22.5 801 041W150101 801 8.5 EPA 94.24 48.4 13.75 2 2 Yes Max Result > Ref. Conc.
Magnesium 2 2 49,200 34,600 63,700 041W150101 63,700 NA 243,650 0 2 No Max Result < Ref. Conc.
Manganese 2 2 881 121 1640 041W150101 1640 NA 12.15 2 2 Yes Max Result > Ref. Conc.
Mercury 1 2 0.065 0.065 0.065 0.503 0.94 0.94 041W150101 0.94 0.025 EPA 38 20.1 0.21 1 2 Yes Max Result > Ref. Conc.
Nickel 1 2 6 6 6 54.5 103 103 041W150101 103 8.3 EPA 12.41 6.57 9.3 1 2 Yes Max Result > Ref. Conc.
Potassium 2 2 13,700 11,400 16,000 041W150101 16,000 NA 81,250 0 2 No Max Result < Ref. Conc.
Silver 0 2 2 2 2 2 ND 2 U 0.23 EPA 9 8.7 3.01 0 2 No Max SQL < Ref. Conc.
Sodium 2 2 158,000 141,000 174,000 041W150201 174,000 NA 1,952,000 0 2 No Max Result < Ref. Conc.
Vanadium 2 2 170 2 337 041W150101 337 NA 6.69 1 2 Yes Max Result > Ref. Conc.
Zinc 2 2 511 12.7 1,010 041W150101 1,010 86 EPA 12 5.95 12.88 1 2 Yes Max Result > Ref. Conc.
Pesticides (µg/L)
Aldrin 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 2 No Parameter Not Detected
Dieldrin 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 2 No Parameter Not Detected
Endosulfan I 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.0087 EPA 3 2.87 0 2 No Parameter Not Detected
Endosulfan II 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 2 No Parameter Not Detected
Endosulfan sulfate 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 2 No Parameter Not Detected
Heptachlor 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.0036 EPA 7 6.94 0 2 No Parameter Not Detected
Heptachlor epoxide 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 625 0 2 No Parameter Not Detected
Methoxychlor 0 2 0.25 0.25 0.25 0.25 ND 0.25 U NA 0 2 No Parameter Not Detected
Toxaphene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
alpha-Chlordane 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 2 No Parameter Not Detected
gamma-Chlordane 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 2 No Parameter Not Detected
Total Chlordane 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.004 EPA 12.5 12.5 0 2 No Parameter Not Detected
Endrin 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 2 No Parameter Not Detected
Endrin aldehyde 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 2 No Parameter Not Detected
Endrin ketone 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 22 21.7 0 2 No Parameter Not Detected
Total Endrin 0 2 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 2 No Parameter Not Detected
alpha-BHC 0 2 0.025 0.025 0.025 0.025 ND 0.025 UJ 0.005 FDEP 5 5 0 2 No Parameter Not Detected
beta-BHC 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 2 No Parameter Not Detected
delta-BHC 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 2 No Parameter Not Detected
gamma-BHC (Lindane) 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.016 EPA 2 1.56 0 2 No Parameter Not Detected
Total BHC 0 2 0.1 0.1 0.1 0.1 ND 0.1 U NA 0 2 No Parameter Not Detected
4,4'-DDD 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 167 0 2 No Parameter Not Detected
4,4'-DDE 1 2 0.05 0.05 0.05 0.0565 0.063 0.063 041W150101 0.063 J 0.0002 FDEP 315 283 0 2 Yes Max Result > SV; No Ref. Conc.
4,4'-DDT 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 85 84.7 0 2 No Parameter Not Detected
Total DDT 1 2 0.15 0.15 0.15 0.157 0.163 0.163 041W150101 0.163 NA 0 2 Yes No SV
PCBs (µg/L)
Aroclor-1016 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Aroclor-1221 0 2 1 1 1 1 ND 1 U NA 0 2 No Parameter Not Detected
Aroclor-1232 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Aroclor-1242 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Aroclor-1248 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Aroclor-1254 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Aroclor-1260 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 FDEP 36 35.7 0 2 No Parameter Not Detected
Total PCB 0 2 4 4 4 4 ND 4 U NA 0 2 No Parameter Not Detected
SVOCs (µg/L)
1,2,4-Trichlorobenzene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
2,4,5-Trichlorophenol 0 2 10 10 10 10 ND 10 U NA 0 2 No Parameter Not Detected
2,4,6-Trichlorophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
2,4-Dichlorophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
2,4-Dimethylphenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
2,4-Dinitrophenol 0 2 10 10 10 10 ND 10 U NA 0 2 No Parameter Not Detected
2,4-Dinitrotoluene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
2,6-Dinitrotoluene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
2-Chloronaphthalene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
2-Chlorophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 2 10 10 10 10 ND 10 U NA 0 2 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
2-Nitroaniline 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
2-Nitrophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
3-Nitroaniline 0 2 10 10 10 10 ND 10 U NA 0 2 No Parameter Not Detected
4-Bromophenyl-phenylether 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
4-Chloro-3-methylphenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected



Table 10-4-12
Wetland 15 Phase II
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL Max SQL

Average 
Result

Minimum 
Detected
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Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source
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Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Number 
Analyzed

Retained for 
Refinement? Rationale

SVOCs (µg/L) - cont.
4-Chloroaniline 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
4-Methylphenol (p-Cresol) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
4-Nitroaniline 0 2 10 10 10 10 ND 10 U NA 0 2 No Parameter Not Detected
4-Nitrophenol 0 2 10 10 10 10 ND 10 U NA 0 2 No Parameter Not Detected
Benzo(b)fluoranthene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Benzo(g,h,i)perylene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Benzo(k)fluoranthene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 0 2 3 2.5 3.5 3 ND 3.5 U NA 0 2 No Parameter Not Detected
Butylbenzylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
Dibenzofuran 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
Diethylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
Dimethylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
Di-n-octylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
Hexachlorobenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Hexachlorobutadiene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
Hexachlorocyclopentadiene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
Hexachloroethane 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Isophorone 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
Nitrobenzene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
N-Nitrosodiphenylamine 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
Pentachlorophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
Phenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
PAHs (µg/L)
2-Methylnaphthalene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Acenaphthene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Acenaphthylene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Anthracene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Benzo(a)anthracene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Benzo(a)pyrene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Chrysene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Dibenz(a,h)anthracene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Fluoranthene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Fluorene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Naphthalene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 23.5 EPA 0.02 0.02 0 2 No Parameter Not Detected
Phenanthrene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Pyrene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Total PAH 0 2 6.5 6.5 6.5 6.5 ND 6.5 U NA 0 2 No Parameter Not Detected
VOCs (µg/L)
1,1,2,2-Tetrachloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
1,1,2-Trichloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
1,1-Dichloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
1,2-Dibromo-3-Chloropropane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
1,2-Dibromoethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
1,2-Dichloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
1,2-Dichloropropane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
1,3-Dichlorobenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
2-Butanone (MEK) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2-Hexanone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
Bromochloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Bromodichloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Bromoform 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Bromomethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Carbon disulfide 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Carbon tetrachloride 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Chloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Chloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
cis-1,2-Dichloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
cis-1,3-Dichloropropene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Dibromochloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Styrene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Tetrachloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
trans-1,2-Dichloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected



Table 10-4-12
Wetland 15 Phase II
Surface Water Refinement
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VOCs (µg/L) - cont.
trans-1,3-Dichloropropene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Trichloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Vinyl chloride 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Xylene (Total) 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected

Notes:

parameters.  As a result, some average detections may exceed the Max detections.
 U or ND = Not Detected at or above the SQL N/R   = No refinement value available. Parameters in bold were detected and exceeded Ref. Conc.s.
 N/A = No screening value available J = Estimated Value PEL  = Probable effects level.

N/A   = Not Applicable.
FDEP = Surface Water Quality Criteria HQ = Hazard Quotient D = Diluted Result RV   = Refinement value (detailed explanation of RVs provided in Section 8). Average result calculations include summing detections and one half the detection limits for not detected 
EPA = Ambient Water Quality Criteria SQL = Sample Quanitation Limit UJ = Not detected.  SQL is estimated. SV   = Screening value (detailed explanation for SVs provided in Section 8).
Sources for Screening Values (SVs): Supporting Information: Supporting Information:



Table 10-4-13
Wetland 15 Phase II
Surface Water COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum 4,4'-DDE None None
Antimony Total DDT
Arsenic
Barium
Beryllium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Nickel
Vanadium
Zinc

Detected Parameters



Table 10-4-14
Wetland 15 
Sediment Dermal Exposure Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N 7.8E+03 = 1.6E+04 = MG/KG 041M150201 4 / 4 NAV 1.0E+04 1.0E-03 3 3.16E-06 1.58E-06 5.00E-05 3.34E-05
7440382 Arsenic C 2.5E+00 = 1.4E+02 = MG/KG 041M150301 4 / 4 NAV 4.1E+01 3.0E-02 2 8.46E-07 4.23E-07 1.91E-06 3.20E-06
7440393 Barium N 6.2E+00 J 4.1E+01 J MG/KG 041M150301 4 / 4 NAV 2.6E+01 1.0E-03 3 8.18E-09 4.09E-09 1.29E-07 8.66E-08
7440417 Beryllium N N/A N/A 3.4E-01 J MG/KG 041M150401 1 / 4 4.1E-01 / 5.7E-01 2.6E-01 1.0E-03 3 6.80E-11 3.40E-11 1.08E-09 7.20E-10
7440484 Cobalt C N/A N/A 1.5E+00 J MG/KG 041M150401 1 / 4 1.2E+00 / 1.7E+00 8.9E-01 1.0E-03 3 3.00E-10 1.50E-10 6.78E-10 1.13E-09
7440508 Copper N 5.5E+00 J 2.0E+01 = MG/KG 041M150201 4 / 4 NAV 1.3E+01 1.0E-03 3 4.04E-09 2.02E-09 6.40E-08 4.28E-08
7439896 Iron N 1.1E+04 = 2.2E+05 = MG/KG 041M150301 4 / 4 NAV 7.1E+04 1.0E-03 3 4.46E-05 2.23E-05 7.06E-04 4.72E-04
7439921 Lead N 2.1E+01 = 2.1E+02 = MG/KG 041M150201 4 / 4 NAV 1.1E+02 1.0E-03 3 4.22E-08 2.11E-08 6.68E-07 4.47E-07
7439965 Manganese N 4.8E+01 = 5.2E+02 = MG/KG 041M150301 4 / 4 NAV 2.0E+02 1.0E-03 3 1.04E-07 5.20E-08 1.65E-06 1.10E-06
7782492 Selenium N 9.3E-01 = 2.7E+00 J MG/KG 041M150201 3 / 4 N/A / 1.2E+00 1.5E+00 1.0E-03 3 5.40E-10 2.70E-10 8.55E-09 5.71E-09
7440622 Vanadium N 1.1E+01 = 3.6E+01 = MG/KG 041M150201 4 / 4 NAV 2.2E+01 1.0E-03 3 7.20E-09 3.60E-09 1.14E-07 7.62E-08
72548 4,4'-DDD C 1.3E-03 J 2.0E-01 DJ MG/KG 041M150301 4 / 4 NAV 8.7E-02 3.0E-02 1 1.20E-09 6.00E-10 2.71E-09 4.54E-09
72559 4,4'-DDE C 1.0E-02 J 3.4E-01 DJ MG/KG 041M150101 4 / 4 NAV 1.3E-01 3.0E-02 1 2.04E-09 1.02E-09 4.61E-09 7.71E-09
50293 4,4'-DDT C 4.3E-03 J 1.6E-02 J MG/KG 041M150301 3 / 4 N/A / 5.9E-04 7.6E-03 3.0E-02 1 9.60E-11 4.80E-11 2.17E-10 3.63E-10

5103719 alpha-Chlordane C N/A N/A 1.4E-03 J MG/KG 041M150201 1 / 4 2.9E-04 / 7.5E-04 5.6E-04 4.0E-02 2 1.12E-11 5.60E-12 2.53E-11 4.23E-11
11096825 Aroclor-1260 C 1.4E-02 J 3.2E-02 J MG/KG 041M150301 3 / 4 N/A / 5.9E-03 1.8E-02 1.4E-01 1 8.96E-10 4.48E-10 2.03E-09 3.39E-09
319857 beta-BHC C 9.4E-04 J 1.4E-03 J MG/KG 041M150201 2 / 4 2.9E-04 / 6.3E-04 7.0E-04 4.0E-02 2 1.12E-11 5.60E-12 2.53E-11 4.23E-11
319868 delta-BHC C N/A N/A 5.5E-03 J MG/KG 041M150301 1 / 4 2.9E-04 / 7.5E-04 1.6E-03 4.0E-02 2 4.40E-11 2.20E-11 9.95E-11 1.66E-10
115297 Endosulfan I N N/A N/A 1.7E-03 J MG/KG 041M150301 1 / 4 2.9E-04 / 7.5E-04 6.5E-04 1.0E-01 2 3.40E-11 1.70E-11 5.38E-10 3.60E-10
72208 Endrin N 1.5E-03 J 1.6E-02 J MG/KG 041M150201 3 / 4 N/A / 1.3E-03 5.2E-03 1.0E-01 2 3.20E-10 1.60E-10 5.07E-09 3.39E-09

7421934 Endrin aldehyde N 1.3E-03 J 7.3E-03 J MG/KG 041M150101 2 / 4 5.9E-04 / 1.5E-03 2.4E-03 1.0E-01 2 1.46E-10 7.30E-11 2.31E-09 1.55E-09
53494705 Endrin ketone N N/A N/A 1.9E-03 J MG/KG 041M150101 1 / 4 5.9E-04 / 1.5E-03 9.0E-04 1.0E-01 2 3.80E-11 1.90E-11 6.02E-10 4.02E-10

76448 Heptachlor C N/A N/A 1.1E-03 J MG/KG 041M150201 1 / 4 2.9E-04 / 7.5E-04 4.8E-04 1.0E-01 2 2.20E-11 1.10E-11 4.97E-11 8.32E-11
108601 2,2'-oxybis(1-Chloropropane) C N/A N/A 8.2E-02 J MG/KG 041M150401 1 / 4 2.5E+00 / 3.0E+00 1.1E+00 1.0E-01 3 1.64E-09 8.20E-10 3.71E-09 6.20E-09
105679 2,4-Dimethylphenol N N/A N/A 6.3E-01 J MG/KG 041M150101 1 / 4 1.1E+00 / 3.0E+00 9.8E-01 1.0E-01 2 1.26E-08 6.30E-09 1.99E-07 1.33E-07
95487 2-Methylphenol (o-Cresol) N N/A N/A 3.3E-01 J MG/KG 041M150101 1 / 4 1.1E+00 / 3.0E+00 9.1E-01 1.0E-01 2 6.60E-09 3.30E-09 1.04E-07 6.98E-08
106445 4-Methylphenol (p-Cresol) N N/A N/A 4.8E+00 = MG/KG 041M150101 1 / 4 1.1E+00 / 3.0E+00 2.0E+00 1.0E-01 2 9.60E-08 4.80E-08 1.52E-06 1.02E-06
50328 Benzo(a)pyrene C N/A N/A 5.9E-02 J MG/KG 041M150401 1 / 4 2.5E-01 / 3.0E-01 1.2E-01 1.3E-01 2 1.53E-09 7.67E-10 3.47E-09 5.80E-09
205992 Benzo(b)fluoranthene C 7.9E-02 J 2.5E-01 J MG/KG 041M150301 3 / 4 N/A / 3.0E-01 1.7E-01 1.3E-01 2 6.50E-09 3.25E-09 1.47E-08 2.46E-08
117817 bis(2-Ethylhexyl)phthalate (BEHP) C 2.2E-01 J 4.9E-01 J MG/KG 041M150201 3 / 4 N/A / 2.5E+00 5.5E-01 1.0E-01 1 9.80E-09 4.90E-09 2.22E-08 3.70E-08
84742 Di-n-butylphthalate N 1.3E-01 J 2.5E-01 J MG/KG 041M150101 3 / 4 N/A / 1.1E+00 2.8E-01 1.0E-01 2 5.00E-09 2.50E-09 7.91E-08 5.29E-08
206440 Fluoranthene N 9.4E-02 J 2.4E-01 J MG/KG 041M150201 4 / 4 NAV 1.8E-01 1.3E-01 2 6.24E-09 3.12E-09 9.88E-08 6.60E-08
108952 Phenol N N/A N/A 2.8E-01 J MG/KG 041M150101 1 / 4 1.1E+00 / 3.0E+00 9.0E-01 1.0E-01 2 5.60E-09 2.80E-09 8.86E-08 5.93E-08
129000 Pyrene N 1.2E-01 = 2.1E-01 J MG/KG 041M150201 3 / 4 N/A / 3.0E-01 1.7E-01 1.0E-02 3 4.20E-10 2.10E-10 6.65E-09 4.44E-09
78933 2-Butanone (MEK) N N/A N/A 3.5E-01 = MG/KG 041M150301 1 / 4 4.3E-02 / 7.7E-02 1.1E-01 1.0E-02 3 7.00E-10 3.50E-10 1.11E-08 7.41E-09
67641 Acetone N 1.3E-01 = 1.4E+00 = MG/KG 041M150301 2 / 4 4.3E-02 / 4.3E-01 4.4E-01 1.0E-02 3 2.80E-09 1.40E-09 4.43E-08 2.96E-08
75092 Methylene chloride C N/A N/A 3.4E-02 J MG/KG 041M150201 1 / 4 4.3E-02 / 1.1E-01 4.0E-02 1.0E-02 3 6.80E-11 3.40E-11 1.54E-10 2.57E-10

Notes:
Equation for sediment risk: Exposure Parameters:

EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).
                                 Source: Tables 6-6 and 6-8 Exposure Factors Handbook.

Where: BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
DADsd           =    Dermal Absorbed Dose-soil contact (mg/kg-day). AT        =       Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).

DAevent       =     Dermal absorbed dose per event (mg/cm2-event)                                  Cancer - 25,550 days (child trespasser/adult maintenance worker).
SA               =    Skin surface area available for contact (cm2).
EV               =    Event frequency (events/day).
EF               =    Exposure frequency (days/year).
ED               =    Exposure duration (years).
BW             =    Body weight (kg) 70 kg (adult) 45 kg (child).
AT             =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr
                           carcinogenic effects AT = 70 yr x 365 dy/yr.

Equation for DAevent for sediment contact:

Where:
Csd               =    Chemical concentration in sediment (mg/kg).

CF               =    Conversion factor (10-6 kg/mg).
AF               =    Adherence factor of sediment to soil (mg/cm2-event).
                            0.2 (children playing in wet soil) 0.1 (construction worker)
ABsd            =  Dermal absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

ABSsdSourceUnits ABSsd
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Max. 
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day): Child 
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Table 10-4-15
Wetland 15 
Sediment Dermal Exposure Risk-Child Tresspasser and Adult Maintenance Worker

Dermal Hazard 
Quotient

Dermal Cancer 
Risk

Dermal Hazard 
Quotient

Dermal Cancer 
Risk

Aluminum N 1.6E+04 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A 5.0E-04 N/A 3.3E-04 N/A
Arsenic C 1.4E+02 3.0E-04 1.5E+00 4.1E-01 3 1.2E-04 3.7E+00 1.6E-02 7.0E-06 2.6E-02 1.2E-05
Barium N 4.1E+01 7.0E-02 N/A 7.0E-02 1, 3 4.9E-03 N/A 2.6E-05 N/A 1.8E-05 N/A
Beryllium N 3.4E-01 2.0E-03 N/A 7.0E-03 1 1.4E-05 N/A 7.7E-05 N/A 5.1E-05 N/A
Cobalt C 1.5E+00 2.0E-02 N/A 8.0E-01 3 1.6E-02 N/A 4.2E-08 N/A 7.1E-08 N/A
Copper N 2.0E+01 4.0E-02 N/A 3.0E-01 3 1.2E-02 N/A 5.3E-06 N/A 3.6E-06 N/A
Iron N 2.2E+05 3.0E-01 N/A 1.5E-01 3 4.5E-02 N/A 1.6E-02 N/A 1.0E-02 N/A
Lead N 2.1E+02 1.0E-07 N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Manganese N 5.2E+02 2.4E-02 N/A 4.0E-02 1, 3 9.6E-04 N/A 1.7E-03 N/A 1.1E-03 N/A
Selenium N 2.7E+00 5.0E-03 N/A 5.5E-01 1 2.8E-03 N/A 3.1E-06 N/A 2.1E-06 N/A
Vanadium N 3.6E+01 7.0E-03 N/A 2.6E-02 1 1.8E-04 N/A 6.3E-04 N/A 4.2E-04 N/A
4,4'-DDD C 2.0E-01 N/A 2.4E-01 3.0E-02 2 N/A 8.0E+00 N/A 2.2E-08 N/A 3.6E-08
4,4'-DDE C 3.4E-01 N/A 3.4E-01 3.0E-02 2 N/A 1.1E+01 N/A 5.2E-08 N/A 8.7E-08
4,4'-DDT C 1.6E-02 5.0E-04 3.4E-01 3.0E-02 2 1.5E-05 1.1E+01 1.4E-05 2.5E-09 2.4E-05 4.1E-09
alpha-Chlordane C 1.4E-03 5.0E-04 3.5E-01 8.0E-01 1 4.0E-04 4.4E-01 6.3E-08 1.1E-11 1.1E-07 1.9E-11
Aroclor-1260 C 3.2E-02 N/A 2.0E+00 1.4E-01 2 N/A 1.4E+01 N/A 2.9E-08 N/A 4.8E-08
beta-BHC C 1.4E-03 2.0E-04 1.8E+00 1.4E-02 3 2.8E-06 1.3E+02 8.9E-06 3.2E-09 1.5E-05 5.4E-09
delta-BHC C 5.5E-03 5.0E-04 6.3E+00 1.4E-02 3 7.1E-06 4.4E+02 1.4E-05 4.4E-08 2.3E-05 7.4E-08
Endosulfan I N 1.7E-03 6.0E-03 N/A 5.0E-01 3 3.0E-03 N/A 1.8E-07 N/A 1.2E-07 N/A
Endrin N 1.6E-02 3.0E-04 N/A 1.3E-02 3 3.8E-06 N/A 1.4E-03 N/A 9.0E-04 N/A
Endrin aldehyde N 7.3E-03 3.0E-04 N/A 1.3E-02 3 3.8E-06 N/A 6.2E-04 N/A 4.1E-04 N/A
Endrin ketone N 1.9E-03 3.0E-04 N/A 1.3E-02 3 3.8E-06 N/A 1.6E-04 N/A 1.1E-04 N/A
Heptachlor C 1.1E-03 5.0E-04 4.5E+00 1.1E-02 3 5.6E-06 4.0E+02 8.9E-06 2.0E-08 1.5E-05 3.3E-08
2,2'-oxybis(1-Chloropropane) C 8.2E-02 4.0E-02 7.0E-02 3.5E-02 3 1.4E-03 2.0E+00 2.7E-06 7.4E-09 4.4E-06 1.2E-08
2,4-Dimethylphenol N 6.3E-01 2.0E-02 N/A 5.8E-02 3 1.2E-03 N/A 1.7E-04 N/A 1.1E-04 N/A
2-Methylphenol (o-Cresol) N 3.3E-01 5.0E-02 N/A 7.4E-02 3 3.7E-03 N/A 2.8E-05 N/A 1.9E-05 N/A
4-Methylphenol (p-Cresol) N 4.8E+00 5.0E-03 N/A 7.4E-02 3 3.7E-04 N/A 4.1E-03 N/A 2.7E-03 N/A
Benzo(a)pyrene C 5.9E-02 N/A 7.3E+00 3.1E-01 3 N/A 2.4E+01 N/A 8.2E-08 N/A 1.4E-07
Benzo(b)fluoranthene C 2.5E-01 N/A 7.3E-01 3.1E-01 3 N/A 2.4E+00 N/A 3.5E-08 N/A 5.8E-08
bis(2-Ethylhexyl)phthalate (BEHP) C 4.9E-01 2.0E-02 1.4E-02 1.0E-01 2 2.0E-03 1.4E-01 1.1E-05 3.1E-09 1.9E-05 5.2E-09
Di-n-butylphthalate N 2.5E-01 1.0E-01 N/A 3.1E-01 3 3.1E-02 N/A 2.6E-06 N/A 1.7E-06 N/A
Fluoranthene N 2.4E-01 N/A 4.0E-02 3.1E-01 3 N/A 1.3E-01 N/A 1.3E-08 N/A 8.5E-09
Phenol N 2.8E-01 6.0E-01 N/A 8.2E-02 3 4.9E-02 N/A 1.8E-06 N/A 1.2E-06 N/A
Pyrene N 2.1E-01 N/A 3.0E-02 3.1E-01 3 N/A 9.7E-02 N/A 6.4E-10 N/A 4.3E-10
2-Butanone (MEK) N 3.5E-01 6.0E-01 N/A 1.0E-01 2 6.0E-02 N/A 1.8E-07 N/A 1.2E-07 N/A
Acetone N 1.4E+00 1.0E-01 N/A 1.0E-01 2 1.0E-02 N/A 4.4E-06 N/A 3.0E-06 N/A
Methylene chloride C 3.4E-02 6.0E-02 7.5E-03 1.0E-01 3 6.1E-03 7.4E-02 2.5E-08 1.1E-11 4.2E-08 1.9E-11

Notes:
Oral RfD         =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF           =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI            =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; Risk calculation equation, cancer:

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD     =  Dermal reference dose-sources: (1) RAIS value; (2) adjusted for ABSGI.
Dermal SF       =  Dermal slope factor-sources: (1) RAIS value; (2) adjusted for ABSGI.

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk: Risk calculation equation, noncancer:

Where:
RfDdermal =  Dermal reference dose.
RFDoral =  Oral reference dose.
ABSGI =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 10-4-16
Wetland 15 
Sediment Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion Hazard 
Quotient

Ingestion Cancer 
Risk

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk

Aluminum N 1.6E+04 1.0E+00 N/A 5.00E-03 N/A 3.22E-03 N/A
Arsenic C 1.4E+02 3.0E-04 1.5E+00 2.13E-02 9.57E-06 3.42E-02 1.54E-05
Barium N 4.1E+01 7.0E-02 N/A 1.85E-04 N/A 1.19E-04 N/A
Beryllium N 3.4E-01 2.0E-03 N/A 5.38E-05 N/A 3.46E-05 N/A
Cobalt C 1.5E+00 2.0E-02 N/A 3.39E-06 N/A 5.45E-06 N/A
Copper N 2.0E+01 4.0E-02 N/A 1.60E-04 N/A 1.03E-04 N/A
Iron N 2.2E+05 3.0E-01 N/A 2.35E-01 N/A 1.51E-01 N/A
Lead N 2.1E+02 N/A N/A N/A N/A N/A N/A
Manganese N 5.2E+02 2.4E-02 N/A 6.86E-03 N/A 4.41E-03 N/A
Selenium N 2.7E+00 5.0E-03 N/A 1.71E-04 N/A 1.10E-04 N/A
Vanadium N 3.6E+01 7.0E-03 N/A 1.63E-03 N/A 1.05E-03 N/A
4,4'-DDD C 2.0E-01 N/A 2.4E-01 N/A 2.17E-09 N/A 3.49E-09
4,4'-DDE C 3.4E-01 N/A 3.4E-01 N/A 5.23E-09 N/A 8.40E-09
4,4'-DDT C 1.6E-02 5.0E-04 3.4E-01 1.45E-06 2.46E-10 2.33E-06 3.95E-10
alpha-Chlordane C 1.4E-03 5.0E-04 3.5E-01 1.27E-07 2.22E-11 2.04E-07 3.56E-11
Aroclor-1260 C 3.2E-02 N/A 2.0E+00 N/A 2.89E-09 N/A 4.65E-09
beta-BHC C 1.4E-03 2.0E-04 1.8E+00 3.17E-07 1.14E-10 5.09E-07 1.83E-10
delta-BHC C 5.5E-03 5.0E-04 6.3E+00 4.97E-07 1.57E-09 8.00E-07 2.52E-09
Endosulfan I N 1.7E-03 6.0E-03 N/A 8.97E-08 N/A 5.77E-08 N/A
Endrin N 1.6E-02 3.0E-04 N/A 1.69E-05 N/A 1.09E-05 N/A
Endrin aldehyde N 7.3E-03 3.0E-04 N/A 7.70E-06 N/A 4.95E-06 N/A
Endrin ketone N 1.9E-03 3.0E-04 N/A 2.01E-06 N/A 1.29E-06 N/A
Heptachlor C 1.1E-03 5.0E-04 4.5E+00 9.95E-08 2.24E-10 1.60E-07 3.60E-10
2,2'-oxybis(1-Chloropropane) C 8.2E-02 4.0E-02 7.0E-02 9.27E-08 2.60E-10 1.49E-07 4.17E-10
2,4-Dimethylphenol N 6.3E-01 2.0E-02 N/A 9.97E-06 N/A 6.41E-06 N/A
2-Methylphenol (o-Cresol) N 3.3E-01 5.0E-02 N/A 2.09E-06 N/A 1.34E-06 N/A
4-Methylphenol (p-Cresol) N 4.8E+00 5.0E-03 N/A 3.04E-04 N/A 1.95E-04 N/A
Benzo(a)pyrene C 5.9E-02 N/A 7.3E+00 N/A 1.95E-08 N/A 3.13E-08
Benzo(b)fluoranthene C 2.5E-01 N/A 7.3E-01 N/A 8.25E-09 N/A 1.33E-08
bis(2-Ethylhexyl)phthalate (BEHP) C 4.9E-01 2.0E-02 1.4E-02 1.11E-06 3.10E-10 1.78E-06 4.99E-10
Di-n-butylphthalate N 2.5E-01 1.0E-01 N/A 7.91E-07 N/A 5.09E-07 N/A
Fluoranthene N 2.4E-01 N/A 4.0E-02 N/A 3.04E-09 N/A 1.95E-09
Phenol N 2.8E-01 6.0E-01 N/A 1.48E-07 N/A 9.50E-08 N/A
Pyrene N 2.1E-01 N/A 3.0E-02 N/A 1.99E-09 N/A 1.28E-09
2-Butanone (MEK) N 3.5E-01 6.0E-01 N/A 1.85E-07 N/A 1.19E-07 N/A
Acetone N 1.4E+00 1.0E-01 N/A 4.43E-06 N/A 2.85E-06 N/A
Methylene chloride C 3.4E-02 6.0E-02 7.5E-03 2.56E-08 1.15E-11 4.12E-08 1.85E-11

Notes:
Oral RfD      =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF       =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     =  Chronic dialy intake (mg/kg/day)

Equation for Chronic Daily Intake, sediment risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day). =   Oral reference dose.
EPCsd    =      Exposure point concentration in sediment (mg/kg). =   Oral slope factor.
IRsd        =      Incidental ingestion rate for sediment (mg/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
CF        =      Conversion factor (1E-6 kg/mg).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                          carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
IRsd =       100 mg/day for age groups greater than 6-years old. 
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                           Cancer ! 25,550 days (child trespasser/adult maintenance worker).
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Table 10-4-17
Wetland 15 Phase II 
Surface Water Dermal Absorbed Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N 9.3E+02 = 2.1E+05 = UG/L 041W150101 2 / 2 NAV 1.1E+05 2.1E-01 1.0E-03 5.54E-04 8.77E-03 1.17E-02
7440382 Arsenic C 4.5E+00 J 6.9E+01 = UG/L 041W150101 2 / 2 NAV 3.7E+01 6.9E-05 1.0E-03 1.79E-07 4.05E-07 1.35E-06
7440393 Barium N 3.5E+01 J 6.4E+02 = UG/L 041W150101 2 / 2 NAV 3.4E+02 6.4E-04 1.0E-03 1.67E-06 2.64E-05 3.53E-05
7440417 Beryllium N N/A N/A 3.2E+00 J UG/L 041W150101 1 / 2 N/A / 1.0E+00 1.9E+00 3.2E-06 1.0E-03 8.32E-09 1.32E-07 1.76E-07
7440473 Chromium N N/A N/A 3.3E+02 = UG/L 041W150101 1 / 2 N/A / 8.0E+00 1.7E+02 3.3E-04 1.0E-03 8.50E-07 1.35E-05 1.80E-05
7440484 Cobalt C N/A N/A 2.4E+01 J UG/L 041W150101 1 / 2 N/A / 3.0E+00 1.3E+01 2.4E-05 1.2E-03 7.33E-08 1.66E-07 5.54E-07
7440508 Copper N 4.0E+00 J 1.9E+02 = UG/L 041W150101 2 / 2 NAV 9.8E+01 1.9E-04 1.0E-03 4.97E-07 7.86E-06 1.05E-05
7439896 Iron N 8.3E+03 = 7.2E+05 = UG/L 041W150101 2 / 2 NAV 3.6E+05 7.2E-01 2.5E-04 4.65E-04 7.36E-03 9.84E-03
7439921 Lead N 2.3E+01 = 8.0E+02 = UG/L 041W150101 2 / 2 NAV 4.1E+02 8.0E-04 3.4E-04 7.08E-07 1.12E-05 1.50E-05
7439965 Manganese N 1.2E+02 = 1.6E+03 = UG/L 041W150101 2 / 2 NAV 8.8E+02 1.6E-03 1.0E-03 4.26E-06 6.75E-05 9.03E-05
7487947 Mercury N N/A N/A 9.4E-01 = UG/L 041W150101 1 / 2 N/A / 1.3E-01 5.0E-01 9.4E-07 1.0E-03 2.44E-09 3.87E-08 5.17E-08
7782492 Selenium N N/A N/A 1.6E+01 = UG/L 041W150101 1 / 2 N/A / 3.0E+00 8.9E+00 1.6E-05 1.0E-03 4.24E-08 6.71E-07 8.97E-07
7440622 Vanadium N 2.0E+00 J 3.4E+02 = UG/L 041W150101 2 / 2 NAV 1.7E+02 3.4E-04 1.0E-03 8.76E-07 1.39E-05 1.85E-05
7440666 Zinc N 1.3E+01 J 1.0E+03 = UG/L 041W150101 2 / 2 NAV 5.1E+02 1.0E-03 6.0E-04 1.58E-06 2.49E-05 3.33E-05
72548 4,4'-DDE C N/A N/A 6.3E-02 J UG/L 041W150101 1 / 2 N/A / 1.0E-01 5.7E-02 6.3E-08 1.6E-01 1.98E-07 4.48E-07 1.50E-06

Notes:
Equation for Dermal Absorbed Dose, surface water risk: Equation for DAevent for organics:

Where:
DADsw           =    Dermal absorbed dose-water contact (mg/kg-day).
DAevent       =    Dermal absorbed dose per event (mg/cm2-event). Where:
SA              =    Skin surface area available for contact (cm2). FA =    Fraction absorbed water (dimensionless).  From RAGS Part E, Exhibit B-4.
EV              =    Event frequency (events/day). Kp                =    Dermal permeability coefficient of compound in water (cm/hr).

      Source: (1) RAGS Part E, Exhibit B-4.
EF              =    Exposure frequency (days/year). Cw               =    Chemical concentration in water (mg/cm3).
ED              =    Exposure duration (years). tevent            =    Event duration (hr/event).
BW             =    Body weight (kg) 70 kg (adult) 45 kg (child). tevent            =    Lag time per event (hr/event).  From RAGS Part E, Exhibit B-4.
AT              =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr B =   Dimensionless ratio of the permeability coefficient of a compound, 
                        carcinogenic effects AT = 70 yr x 365 dy/yr.       calculated using the equation below:

Equation for DAevent for inorganics:

Where: Where:
Kp              =    Dermal permeability coefficient of compound in water (cm/hr). Kp     =    Dermal permeability coefficient of compound in water (cm/hr).
                        Source: RAGS Part E, Exhibit B-3 or Exhibit B-4               Source: (1) RAGS Part E.
Cw             =    Chemical concentration in water (mg/cm3). MW =    Molecular weight
tevent            =    Event duration (hr/event).

Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).
                                  Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                                  Cancer ! 25,550 days (child trespasser/adult maintenance worker).
tevent      =       2.6 hrs/dy (child trespasser/adult maintenance worker).
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Table 10-4-18
Wetland 15 Phase II 
Surface Water Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal Hazard 
Quotient

Dermal 
Cancer Risk

Dermal Hazard 
Quotient

Dermal Cancer 
Risk

Aluminum N 2.1E-01 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A 8.8E-02 N/A 1.2E-01 N/A
Arsenic C 6.9E-05 3.0E-04 1.5E+00 4.1E-01 2 1.2E-04 3.7E+00 3.3E-03 1.5E-06 1.1E-02 4.9E-06
Barium N 6.4E-04 7.0E-02 N/A 7.0E-02 1, 2 4.9E-03 N/A 5.4E-03 N/A 7.2E-03 N/A
Beryllium N 3.2E-06 2.0E-03 N/A 7.0E-03 1 1.4E-05 N/A 9.4E-03 N/A 1.3E-02 N/A
Chromium N 3.3E-04 3.0E-03 N/A 2.5E-02 1 7.5E-05 N/A 1.8E-01 N/A 2.4E-01 N/A
Cobalt C 2.4E-05 2.0E-02 N/A 8.0E-01 3 1.6E-02 N/A 1.0E-05 N/A 3.5E-05 N/A
Copper N 1.9E-04 4.0E-02 N/A 3.0E-01 3 1.2E-02 N/A 6.6E-04 N/A 8.8E-04 N/A
Iron N 7.2E-01 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Lead N 8.0E-04 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Manganese N 1.6E-03 1.4E-01 N/A 4.0E-02 1 5.6E-03 N/A 1.2E-02 N/A 1.6E-02 N/A
Mercury N 9.4E-07 3.0E-04 N/A 7.0E-02 1 2.1E-05 N/A 1.8E-03 N/A 2.5E-03 N/A
Selenium N 1.6E-05 5.0E-03 N/A 5.5E-01 1 2.8E-03 N/A 2.4E-04 N/A 3.3E-04 N/A
Vanadium N 3.4E-04 7.0E-03 N/A 2.6E-02 1 1.8E-04 N/A 7.6E-02 N/A 1.0E-01 N/A
Zinc N 1.0E-03 3.0E-01 N/A 2.0E-01 2, 4 6.0E-02 N/A 4.2E-04 N/A 5.6E-04 N/A
4,4'-DDE C 6.3E-08 N/A 3.4E-01 3.0E-02 2 N/A 1.1E+01 N/A N/A N/A N/a

Notes:
Oral RfD        =  Oral reference dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral SF         =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI                  =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD   =  Dermal reference dose adjusted for ABSGI.

Dermal SF     =  Dermal slope factoradjusted for ABSGI. Risk calculation equation, noncancer:

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk:

Where:
RfDdermal =     Dermal reference dose.

RFDoral =    Oral reference dose.
SFdermal =    Dermal slope factor.
ABSGI =    GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

       (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 10-4-19
Wetland 15 Phase II 
Surface Water Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion Hazard 
Quotient

Ingestion 
Cancer Risk

Ingestion Hazard 
Quotient

Ingestion Cancer 
Risk

Aluminum N 2.1E-01 1.0E+00 N/A 6.7E-06 N/A 4.3E-06 N/A
Arsenic C 6.9E-05 3.0E-04 1.5E+00 1.0E-06 4.7E-10 1.7E-06 7.5E-10
Barium N 6.4E-04 7.0E-02 N/A 2.9E-07 N/A 1.9E-07 N/A
Beryllium N 3.2E-06 2.0E-03 N/A 5.1E-08 N/A 3.3E-08 N/A
Chromium N 3.3E-04 3.0E-03 N/A 3.5E-06 N/A 2.2E-06 N/A
Cobalt C 2.4E-05 2.0E-02 N/A 5.3E-09 N/A 8.5E-09 N/A
Copper N 1.9E-04 4.0E-02 N/A 1.5E-07 N/A 9.7E-08 N/A
Iron N 7.2E-01 N/A N/A N/A N/A N/A N/A
Lead N 8.0E-04 N/A N/A N/A N/A N/A N/A
Manganese N 1.6E-03 1.4E-01 N/A 3.7E-07 N/A 2.4E-07 N/A
Mercury N 9.4E-07 3.0E-04 N/A 9.9E-08 N/A 6.4E-08 N/A
Selenium N 1.6E-05 5.0E-03 N/A 1.0E-07 N/A 6.6E-08 N/A
Vanadium N 3.4E-04 7.0E-03 N/A 1.5E-06 N/A 9.8E-07 N/A
Zinc N 1.0E-03 3.0E-01 N/A 1.1E-07 N/A 6.9E-08 N/A
4,4'-DDE C 6.3E-08 N/A 3.4E-01 N/A 9.7E-14 N/A 1.6E-13

Notes:
Oral RfD        =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF         =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     

Equation for Chronic Daily Intake, surface water risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day). =   Oral reference dose.
EPCsw  =      Exposure point concentration in surface water (mg/L). =   Oral slope factor.

IRsw    =      Incidental ingestion rate for sediment (L/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                            carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
Irsw =       0.01 L/day exposure to surface water during wading for adolescents and adults.
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                              Cancer ! 25,550 days (child trespasser/adult maintenance worker).

Child Trespasser Maintenance Worker
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10.5 Wetland 16 — Screening Level Problem Formulation 

10.5.1 Site Description and Habitats Present at Wetland 16 

Wetland 16 is on the northern side of Site 1, along the shore of Bayou Grande (Figure 10-1, which are 

located at the end of this section).  The NAS Pensacola picnic ground lies to the east.  Parsons and 

Pruitt (USEPA, 1991a) described this area as an estuarine emergent system containing predominantly 

blacS needle rush (Tuncus romerianus) and saw grass (Cladium Vamaicense).  Wetland 16 

generally flows northwest into Bayou Grande through a drainage channel about 3 feet wide.  The 

open water portion of the wetland ranges from 1 to about 4 feet in depth and has a maximum width of 

about 200 feet. 

 

 

Photograph 1 Wetland 16 — Facing South 
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Photograph 2 Wetland 16 — Facing Southwest 
 

Wetland 16 is fed from the south and southeast by groundwater from the area of Site 1 and from the 

northwest by tidal influences from Bayou Grande.  Rubble deposits to the south, from Site 1 and other 

abrupt transitions, maSe the border between open water and upland obvious.   

 

As described in Section 10, the Site 1 landfill was used from the mid-1950s until 1976 as the 

predominant disposal site for all solid wastes generated on the base.  Based on the data collected 

during the Site 1 RI, the Final ROD issued on August 19, 1998, outlined three RAOs for the OU 1 site; 

 

1. Protection of groundwater from leachable compounds 

 

2. Restoration of groundwater and prevention of further contamination of shallow/intermediate 

groundwater 

 

3. Prevention of further contamination of surface water in Wetland 3 

 

The remedial actions selected for the site included; 

 

1. Institutional controls to restrict groundwater use and intrusive activities 
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2. Implementation of a groundwater monitoring program to ensure that natural processes are 

effectively reducing the concentrations of organic compounds to attain performance standards 

 

3. A groundwater interceptor system to treat the iron-contaminated groundwater that is migrating 

from the landfill and discharging to Wetland 3 

 

The long-term monitoring plan was implemented by TtNUS.  Groundwater was monitored for the 

following constituents;  1,1,2,2-tetrachlorethane, ben\ene, chloroben\ene, vinyl chloride, xylenes, 

aluminum, cadmium, chromium, iron, manganese, and nicSel.  Based upon collected data, the 

Third Annual Groundwater Monitoring Report recommended continued monitoring for ben\ene, xylenes, 

vinyl chloride, aluminum, cadmium, iron, and manganese (TtNUS, 2003b).  The other constituents no 

longer exceeded MCLs and were dropped from the monitoring plan.  Treatment of iron at Wetland 3 is 

discussed in Section 10.2.  

 

10.5.2 Wetland 16 — Sample Location Description 

Phase II Sediment Sample Location Description 

Four Phase II sediment samples were collected in Wetland 16 to assess sediment conditions 

(Figure 10-4).  Sample location 001M001601 was collected from the center of the wetland in 

Tune 1994, while locations 041M160101, 041M160201, and 041M160301 were collected near the 

perimeter to the north, southwest, and southeast in December 1995.  Sample location 041M160301 is 

closest to the Site 1 landfill.  Table 10-5-1 (tables are located at the end of each section) provides a 

physical description of the Phase II sediments collected at Wetland 16.  Phase II sediments at 

Wetland 16 were composed of brown poorly graded sand, medium to fine (041M160101) with 0.144_ 

TOC to blacS sandy organic silt (041M160301) with 5.53_ TOC.   

 

Phase III Sediment Sample Location Description 

Table 10-5-2 provides a physical description of the sediments collected at Wetland 16 during the 

Phase III sampling effort (Figure 10-8).  Sediments at Wetland 16 were mostly composed of fine sand 

to very fine-grained silt and clay.  The TOC concentration was 1.7_. 
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Phase II Surface Water Sample Location Description 

Three surface water samples were collected from Wetland 16 and used to develop the data set for this 

ERA.  Sample 001W001601 was collected in Tune 1994 during the Site 1 investigation, while 

samples 041W160101 and 041W160201 were collected in December 1995 during the investigation of 

Site 41.  The data have been combined for this report.  Surface water samples were collocated with 

sediment samples as shown in Figure 10-4.  Table 10-5-3 provides a physical description of the 

two Phase II surface water collections at Wetland 16 in 1995.  Phase II surface water from Wetland 16 

was found to be very hard and of neutral p`.  Turbidity readings ranged from 10 a 17 NTUs, and 

salinity concentrations ranged from 1.17_ to 1.26_. 

 

Phase IV/2004 Surface Water Sample Location Description 

One surface water sample was collected from Wetland 16 during the Phase Ib-2004 sampling effort as 

shown on Figure 10-8. This sample was only analy\ed for metals.  Due to a sampling error, 

physical parameters of the Phase Ib-2004 surface water sample was not collected. 

 

10.5.3 Wetland 16 — Nature and Extent of Contamination 

Phase II Sediment 

Figure 10-4 presents the Phase II sediment sampling locations for Wetland 16.  Table 10-5-4 

summari\es the analytical results of the four Phase II sediment samples. 

 

Metals a Twenty-one metals were detected during Phase II sediment sampling at Wetland 16. 

The distribution of inorganic detections and reference value exceedances was centered at 

location 041M160301, near the southeast corner of the wetland, where all 21 analytes were detected.  

All analytes detected, except nicSel, were present at concentrations exceeding their respective estuarine 

reference values.  In addition, the metals at location 041M160301 were the highest detected across the 

wetland.  Location 041M160201 had 19 detections, with six exceeding their reference values. 

Locations 001M001601 and 041M160101 had 12 and 13 detections, respectively.  Reference values 

were exceeded for four metals at location 001M001601.  Location 041M160101 had no reference value 

exceedances. 

 

Pesticides and PCBs a Five pesticide compounds and aroclor-1254 were detected during Phase II 

sediment sampling at Wetland 16.  Total DDT was calculated for each location by adding the 

concentrations of 4,4c-DDD, 4,4c-DDE, and 4,4c-DDT.  LiSewise, a basewide total DDT reference 

concentration was calculated using the basewide concentrations for these same constituents.  None of 

the pesticides detected exceeded the available basewide reference values. 
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The greatest number of pesticides detected in Wetland 16 sediments during Phase II sampling was 

near the southeast corner of the wetland at location 041M160301, where five pesticides were detected. 

 Locations 001M001601, 041M160101, and 041M160201 had detections 1, 2, and 3, respectively.  

Aroclor-1254 was detected at three sampling locations (041M160101 through 041M160301).  The 

highest concentration detected was at location 041M160301. 

 

SVOCs a Five SbOCs were detected in sediment samples collected during Phase II sampling at 

Wetland 16.  Locations 041M160201 and 041M160301 had five compounds detected each.  These 

locations also had two detections at the highest concentrations in the wetland.  Location 041M160101 

had two detections of SbOCs, while location 001M001601 had no SbOCs detected. 

 

VOCs a A single bOC was detected in sediments collected from Wetland 16 during Phase II sampling.  

This detection was methylene chloride, which was detected at location 041M160301.   

 

The greatest number of constituents and generally the highest concentrations were detected at location 

041M160301, near the southeast corner of the wetland.  This location exhibited detections of 

32 analytes, most of which exceeded their respective estuarine reference values. 

 

Phase III Sediment 

Based on the results of the Phase II sampling, Phase III was initiated to confirm elevated detections at 

sediment location 041M160301 (Figure 10-8).  Table 10-5-5 summari\es the analytical results of the 

Phase III sediment sampling.  

 

Metals a During Phase III sediment sampling, the same 21 metals were detected at 

location 041M160301 as detected in Phase II.  The concentrations were significantly lower except for 

selenium which showed a slight increase.  Fourteen of the 21 detected metals were present at 

concentrations exceeding their respective estuarine reference values compared to 21 during Phase II.  

The Phase III sample results confirmed the common problematic analytes as aluminum, arsenic, 

barium, beryllium, cadmium, chromium, copper, iron, lead, manganese, potassium, selenium, 

vanadium, and \inc.   

 

Pesticides and PCBs a In general, the Phase III results showed less diversity of pesticide 

compounds, when compared to Phase II results.  Although the concentrations of 4,4c-DDD and 

4,4c-DDT increased, the overall total DDT concentration decreased.  Endrin, not detected during Phase 

II sampling, was detected but at a relatively low concentration.  No PCBs were detected during Phase 

III sampling at Wetland 16.  
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SVOCs a Fluoranthene was the only SbOC detected during Phase III sampling.  The concentration of 

this SbOC had decreased by more than half the Phase II concentration.  

 

VOCs a No bOCS were detected during Phase III sediment sampling at Wetland 16. 

 

Overall, the number of analytes present and concentrations detected decreased from Phase II to 

Phase III at Wetland 16. 

 

Phase II Surface Water 

Figure 10-4 presents the Phase II surface sampling locations for Wetland 16.  Table 10-5-6 summari\es 

the analytical results of the three Phase II surface water samples. 

 

Metals a Ten metals were detected in Phase II surface water samples taSen from Wetland 16. 

The greatest diversity of detections was at location 041W160201, near the southwest corner of the 

wetland.  Locations 041W160101 and 001W001601 had nine and seven detections, respectively. 

Locations 041W160101 and 041W160201 each had seven reference value exceedances. 

Location 001W001601 had five reference values exceedances, as well as the highest concentrations 

detected.   

 

Pesticides and PCBs a Pesticide compounds and PCBs were not detected during Phase II 

surface water sampling at Wetland 16. 

 

SVOCs a SbOCs were not detected during Phase II surface water sampling at Wetland 16. 

 

VOCs a Two bOCs were detected during Phase II surface water sampling at Wetland 16. 

Location 001W001601 had detections of 1,1-dichloroethane and chloroben\ene at low concentrations.  

Chloroben\ene was also detected at a low concentration at location 041W160101.  No bOCs were 

detected at location 041W160201. 

 

Phase IV/2004 Surface Water 

Figure 10-8 presents the Phase Ib-2004 surface sampling location for Wetland 16.  Table 10-5-7 

summari\es the analytical results of the one Phase Ib/2004 surface water sample. 

 

Metals a Fifteen metals were detected during the Phase Ib/2004 surface water sampling at 

Wetland 16.  Eleven of the 15 inorganic detections exceeded the reference value at 

sample location 041W150101. 
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Organics a Pesticides, PCBs, SbOCs, and bOCs were not collected during the Phase Ib/2004 surface 

water sampling event. 

 

10.5.4  Ecological Risk Assessment 

10.5.4.1 Phase II Investigation Summary — Wetland 16 

Sediment Screening — Level Risk-Exposure Estimation and Risk Calculation 

As presented in Table 10-5-8, the sediment samples were compared with screening values in 

accordance with the procedures described in Section 8.  All parameters with ̀ ds greater than 1 or with 

no screening values were carried forward to COPC refinement.  A list of all COPCs after screening is 

included in Table 10-5-9. 

 

Baseline Problem Formulation — Sediment COPC Refinement 

During the COPC refinement, additional information was used to evaluate the potential for risS at 

Site 41 based on exposure to the constituents included as preliminary COPCs.  This risS assessment 

presents a statement of potential risS for each of the COPCs.  

 

The COPC refinement process included; 

 

e Comparison of maximum concentrations to Rbs 

e Comparison of average concentrations to Sbs and Rbs 

e Comparison to basewide (reference) concentrations for total DDT 

e Comparison of inorganic constituents to reference wetland values 

e Regression Analysis of inorganic constituents 

e Di Toro EqP SdGs for bOCs 

e Comparison to Swart\ consensus values 

e Mean ERM quotients 

e Description of exceedances of Rbs and their extent 

 

The methods used in the COPC refinement for the Site 41 ERA Process are detailed in Section 8. 

Comparison of maximum detected concentrations with refinement values is presented in Table 10-5-10. 

COPCs retained after refinement are presented in Table 10-5-11. 

 

At Wetland 16, metals were detected at all sample locationsg however, the maVority of higher detections 

occurred at location 041M160301, which is the location closest to Site 1.  For Wetland 16, aluminum, 

barium, beryllium, cadmium, calcium, cobalt, iron, lead, magnesium, manganese, potassium, selenium, 

silver, sodium, vanadium, and \inc exceeded their Site 41 estuarine sediment reference concentrations. 
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 All these constituents are retained as COPCs, with the exception of the essential nutrients calcium, 

magnesium, potassium, and sodium.  Based on regression analysis of the Phase II Wetland 16 data, 

when compared to aluminum concentrations, copper, lead, and mercury were identified as outliers for 

sample location 041M160301.  Barium, cadmium, and chromium were identified as outlier during the 

comparison of these constituents to iron concentrations.  Cadmium generated the highest maximum 

Sb `d and average Sb ̀ d and exceeded its Rb at location 041M160301.  Other inorganic constituents 

that exceeded their Rbs at this location included lead, silver, and \inc.   

 

At Wetland 16, total DDT and its daughter products were below the basewide levels, indicating that 

pesticide application levels in this area were in accordance with other base activities (Figure 10-5).  As a 

result, these constituents are not carried forward as COPCs in the ERA Process.  ̀ owever, dieldrin did 

exceed its screening value and will be included in the OU-wide food chain modeling.  PCBs also 

exceeded their screening criteria for maximum concentration and average concentration.  `owever, 

they did not exceed Rbs at any location.  Although PCBs are not listed as COPCs for this site, the 

concentrations for Wetland 16 are included in the OU-wide food chain model. 

 

When normali\ed to detected TOC concentrations, both bOCs and PA`s were not risS drivers for 

Wetland 16.  TOC normali\ed PA`s are presented on Figure 10-6. 

 

Table 10-5-12 presents the Mean ERL and ERM values, the Mean ERM duotients, and the 

Mean ERM duotient Category by individual sample location.  Based on this approach, two sample 

locations (001M00160201 and 041M160301) were determined to be Category 2, indicating sediments in 

this wetland, and according to tests evaluated in developing this methodology, had average survival 

rates of approximately 80_ of control sedimentsg however, this category also has the highest level of 

uncertainty in predicting toxicity.  Sample location 041M160101 was determined to be Category 1, 

indicating the sediments at this location are considered nontoxic.  Sample location 041M160301 is the 

closest location to Site 1 and may be impacted by previous site activities.  Figure 10-7 shows the 

Mean ERM category for each sediment sample location at OU 1.  

 

Surface Water Screening — Level Risk-Exposure Estimation and Risk Calculation 

As presented in Table 10-5-13, the surface water samples were compared with screening values in 

accordance with the procedures described in Section 8.  All parameters with ̀ ds greater than 1 or with 

no screening values were carried forward to COPC refinement.  A list of all COPCs after screening is 

included in Table 10-5-14. 
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Baseline Problem Formulation — Surface Water COPC Refinement 

During the surface water COPC refinement, additional information was used to evaluate the potential 

for risS at Site 41 based on exposure to the constituents included as preliminary COPCs.  

  

The COPC refinement process included; 

 

e Comparison of maximum Sb concentrations to average Sb concentrations 

e Comparison of inorganic constituents to reference wetland values 

e Description of surface water exceedances and their extent 

 

The methods used in the COPC refinement in the Site 41 ERA Process are detailed in Section 8. 

Comparison of maximum detected concentrations with refinement values are presented in 

Table 10-5-15.  Additionally, the tables compare average concentrations to screening and refinement 

values to assess potential exposure across the entire wetland.  Phase II surface water COPCs retained 

after refinement is presented on Table 10-5-16. 

 

At Wetland 16, barium, manganese, and thallium exceeded their Site 41 estuarine reference 

concentrations and are carried forward in the ERA Process.  Calcium, magnesium, potassium, and 

sodium also exceeded their reference concentrations, but are not Snown to be associated with waste at 

Site 1.  The essential nutrients are not included as COPCs for further evaluation.  The maVority of these 

inorganic exceedances occurred at sample location 001W001601.  1,1hDichloroethane was also 

detected at this locationg however, there is no screening value associated with this constituentg 

therefore, it was retained as a COPC. 

 

During the Phase II investigation at Wetland 16, many of the same constituents were detected in 

sediment and surface water samples.  Although constituents were detected at different frequencies and 

concentrations throughout the wetland, there was little agreement between maximum detections and 

sample locations. 

 

As summari\ed in the approved Final RI/FS SAP Addendum (E/Ai`, 1997d), Wetland 16 was identified 

as a Red-Coded Wetland based on the Phase II results, indicating contamination appeared to be 

site related. Wetland 16 was also classified as a Group C wetland.  Based on similar contaminants and 

physical characteristics, the other Group C wetlands include 4D, 15, 18 (AiB), and 63A.  Wetlands 16 

and 18 were sampled in Phase III to represent the Group C wetlands based on their relatively higher 

concentrations and extent of contamination.  
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10.5.4.2 Phase III Investigation Summary — Wetland 16 

Additional investigation was determined to be necessary based on the Phase II results. The following 

assessment and measurement endpoints were selected; 

 
Wetland Groups and 

Representative Wetland(s) Assessment Endpoints Measurement Endpoints 

Wetland 16 A) Survival and growth of 
invertebrates associated with the 
benthic environment (general benthic 
community) 

A1) 10-day Neanthes 
arenaceodentata, survival and growth 
(by weight) 
A2) 7-day amphipod, Leptocheirus 
plumulosus, test with survival 
endpoint 
A3) Benthic community indices 

 B) Bioaccumulation in wading birds 
and mammals 

B1) These endpoints will be evaluated 
in the Food Chain Model in 
Section 10.8. 

 

As detailed in the Final RI/FS SAP Addendum (E/Ai`, 1997d), additional sampling was conducted at 

location 041M160301/041W160301 within Wetland 16, where COPC concentrations were high.   

 

This sample was analy\ed for the following parameters; 

 

! Laboratory analysis of full TAL/TCL list 

! TOC and other physical parameters 

! Sediment toxicity testing 

! Benthic Community Indices 

 

Sediment Screening — Level Risk-Exposure Estimation and Risk Calculation 

As presented in Tables 10-5-17, the sediment samples were compared with screening values in 

accordance with the procedures described in Section 8.   All parameters with ̀ ds greater than 1 or with 

no screening values were carried forward to COPC refinement.  A list of all COPCs after screening is 

included in Table 10-5-18. 

 

Baseline Problem Formulation — Phase III Sediment COPC Refinement 

The methods used in the COPC refinement for the Site 41 ERA Process are detailed in Section 8.  

Comparison of maximum concentrations to Rbs are presented in Table 10-5-19. Phase III 

sediment COPCs retained after refinement, are presented on Table 10-5-20.  
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The following inorganic constituents exceeded their Site 41 estuarine sediment reference concentrations 

and are carried forward in the ERA Process;  aluminum, barium, beryllium, iron, manganese, potassium, 

selenium, and vanadium.   

 

The regression analysis of the Phase III sediment data identified barium, cadmium, chromium, copper, 

lead, mercury, and \inc concentrations at sample location 041M160301 as outliers when compared to 

both aluminum and iron.  `owever, cadmium generated a Sb `d greater than 1 at Wetland 16 during 

Phase III. 

 

At Wetland 16, total DDT and its daughter products were below the basewide levels, suggesting that 

these constituents are not a concern for this wetland and, therefore, are not retained as COPCs. 

OU 1 total DDT concentrations are presented on Figure 10-5.  Total endrin was also detected during 

Phase III and is retained as a COPC and included in the OU-wide food chain models.  

 

When normali\ed to detected TOC concentrations, bOCs and PA`s were not detected at levels expected 

to cause unacceptable ecological effects.  TOC normali\ed PA`s for OU 1 are presented in Figure 10-6. 

 

Table 10-5-21 presents the Mean ERL and ERM values, the Mean ERM duotients, and the 

Mean ERM duotient category by individual sample location.  Based on this approach, sample location 

041M160301 was determined to be Category 2, which according to tests evaluated in developing this 

methodology, had average survival rates of approximately 80_ of control sedimentsg however, this 

category also has the highest level of uncertainty in predicting toxicity.  Figure 10-7 also shows the 

Mean ERM category for each sediment sample location at Wetland 16.   

 

10.5.4.3 Comparison of Phase II and III Sediment Results 

Both the Phase II and III results indicate that inorganic constituents are of concern in Wetland 16. 

Concentrations decreased among constituents common between the two phases, except for selenium.  

 

The differences between the Phase II and Phase III sampling efforts are; 

 

Constituent 
Phase II-Sediment 

(mg/kg) 
Phase III-Sediment 

(mg/kg) Difference (mg/kg) 

Aluminum 8,800 5,320 -3,480 
Barium 8.1 4.7 -3.4 
Beryllium 0.47 0.26 -0.21 
Iron 39,500 17,000 -22,500 
Manganese 211 39 -172 
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Constituent 
Phase II-Sediment 

(mg/kg) 
Phase III-Sediment 

(mg/kg) Difference (mg/kg) 

Potassium 1,580 1,060 -520 
Selenium 0.84 1 j0.16 
banadium 34 15.3 -18.7 

 

10.5.5 Evaluation of Assessment Endpoints 

In addition to the chemical analyses, during the Phase III sampling, one sediment was collected for 

whole sediment toxicity tests and species diversity analysis.  These tests were used as measurement 

endpoints to evaluate the assessment endpoints identified for Wetland 16.   

 

Assessment Endpoint A — Survival, Growth, and Emergence of Macroinvertebrates 

Associated with the Benthic Environment 

The benthic invertebrate communities inhabiting the sediments in the fresh and salt water marshes 

included in Site 41 were selected as important biological resources to be evaluated in these habitats.  

This assessment endpoint is aimed at maintaining an ecologically viable benthic community and 

organism sustainability.   

 

The benthic macroinvertebrates were selected because; 

 

e Their relatively sessile life habits cause potential for increased exposure to contaminated 

sediments 

 

e They are important component in the aquatic food web 

 

e They are a food source for many species of fish and crustaceans harvested for recreational and 

commercial purposes 

 

e Benthos has been documented to be an excellent indicator of habitat condition 

 

Risk Questions 

e Is the toxicity of COPCs to benthic macroinvertebrates in onsite sediments significantly greater 

that those of control sedimentsk 

 

e Are the toxic responses lethal or sublethalk 

 

e Do the results of this study show any stressor-response relationshipk 



Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section 10;  Operable Unit 1 Wetlands 
November 16, 2007 

 

10-5-13 

To address the risS questions for this assessment endpoint, the following measurement endpoints were 

proposed; 

 

e Measurement Endpoint A1;  Evaluate the toxicity of COPCs in sediment to the  

Neanthes arenaceodentata  by conducting the 10-day, whole-sediment laboratory, toxicity tests 

measuring the survival and growth (measured by weight) 

 
! Measurement Endpoint A2;  Evaluate the toxicity of COPCs in sediment to the amphipod 

Leptocheirus plumulosus by conducting the acute, whole sediment toxicity tests measuring 
survival. 

 

e Measurement Endpoint A3;  Evaluate the health of the onsite benthic community using 

benthic community indices.   

 

Measurement Endpoint A1 

Additional sediments were collected at location 041M160301 during the Phase III portion of the 

investigation.  Sediments from this estuarine wetland were prepared for testing with the 

polycheate worm, Neanthes arenaceodentata.  The Neanthes test includes two endpoints, survival and 

growth (measured by weight).   

 

Wetland 16 sediments were also tested against a laboratory control, which has a documented record of 

good survival and other test endpoint results, to determine if Wetland 16 sediments were impacting 

benthic species.   

 
The test results are shown and explained below; 

 

Sample Location Neanthes Survival/100 Neanthes Weight (mg) 

Laboratory Control 100 8.5 
041M160301 100 8.0 

 

The test acceptability criteria (TAC) are met, when control survival rates are 90_ or above for the 

control and 80_ or above for the sediment being tested.   

 

A simple statistical T-test can be preformed on sediment performance compared to the 

control performance once the TAC are met to determine statistically significant differences between the 

control test and the sediment being tested.   
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No statistically significant differences were noted with sediments collected at Wetland 16 

location 041M160301.  Sediments performed well in the survival and weight portions of the test. 

The toxicity data reflects good results from these wetland samples and indicates that little or no impact 

from contaminants has been observed.   

 

Measurement Endpoint A2 

The Leptocherius test measures only survival as its endpoint.  Wetland 16 sediments were also tested 

against a laboratory control, which has a documented record of good survival and other test endpoint 

results, to determine if Wetland 16 sediments were influencing benthic species.  The test results are 

shown and explained below; 

 

Sample Location Amphipod Survival/100 

Laboratory Control 98 

041M160301 93 

 

The test acceptability criteria (TAC) are met, when control survival rates are 90_ or above for the 

control and 80_ or above for the sediment being tested.   

 

A simple statistical T-test can be preformed on sediment performance compared to the 

control performance once the TAC are met to determine statistically significant differences between the 

control test and the sediment being tested.   

 

No statistically significant differences were noted with sediments collected at Wetland 16 

location 041M160301.   

 
Measurement Endpoint A3 

In addition to collecting sediments for chemical characteri\ation and toxicity tests, sediments were also 

collected for species identification at locations 041M160301 during the Phase III portion of the 

investigation.   

 

Section 8 describes the process for diversity sampling and explains the importance of evenness and 

richness.  The diversity findings for Wetland 16 are presented below;   
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Sample Location Diversity Results 

041M160301 
1.69 Diversity 
1.05 Evenness 
4.72 Richness 

 

Location 041M160301 was sampled and found to contain a large population of a few polychaetes. 

Capitella capitata, Mediomastus californiensis, and Streblospio benedicti are all polychaetes, which are 

found in bracSish bacSwater areas and are considered pollution tolerant.  The diversity (1.69) was lower 

than the diversity detected in other estuarine wetlands.  Thirty-seven organisms were collected and 

sorted into five dominant species.  The detailed analytical report is provided in Appendix F.   

 

Assessment Endpoint A:  Conclusions 

This assessment endpoint was assessed by evaluating sediment chemistry, polycheate worm and 

an amphipod toxicity test results, and community analysis.  Based on the evaluation of the 

data collected for Wetland 16 to date, location 041M160301 indicate a presence of inorganic 

constituents in sediments that exceed literature-based ecological risS screening and refinement values.  

`owever, statistically significant lethal or sublethal effects on benthic invertebrates were not observed.  

The benthic community evaluation showed slightly lower diversity at this location than 

other estuarine wetlands. 

 

Assessment Endpoint B:  Bioaccumulation in Wading Birds and Mammals 

To assess risSs from contaminants that bioaccumulate, the results from Wetland 16 are used in the 

OU 1 food-chain model presented in Section 10.8. 

 

10.5.6 Phase IV/2004 Investigation Summary — Wetland 16 

An additional surface water sample was collected for metals during the Phase Ib/2004 sampling effort 

at Wetland 16. 

 

Surface Water Screening — Level Risk-Estimation and Risk Calculation 

As presented in Table 10-5-22, the surface water sample was compared with screening values in 

accordance with the procedures described in Section-8.  All parameters with ̀ ds greater than 1 or with 

no screening values were carried forward to COPC refinement.  A list of all COPCs after screening is 

included in Table 10-5-23. 

 

Baseline Problem Formulation — Surface Water COPC Refinement 

The same method used to evaluate Phase II surface water samples (Section 10.5.4) was applied to 

Phase Ib/2004 surface water samples. 
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The methods used in the COPC refinement in the Site 41 ERA Process are detailed in Section 8. 

Comparison of maximum detected concentrations with refinement values is presented in 

Tables 10-5-24.  Additionally, the tables compare average concentrations to screening and 

refinement values to assess potential exposure across the entire wetland.  Phase Ib surface water 

COPCs retained after refinement are presented on Table 10-5-25. 

 

At Wetland 16, antimony, barium, iron, manganese, and thallium exceeded their Site 41 estuarine 

reference concentrations and are carried forward in the ERA Process.  Calcium, magnesium, potassium 

and sodium also exceeded their reference concentration but are considered essential nutrients and are 

not Snown to be an associated with waste at Site 1.  The essential nutrients are not carried forward in 

the ERA Process.     

 

Many of the same constituents retained during the Phase II surface water sampling were also retained 

in Phase Ib surface water samples.  Generally, the maximum concentrations of the Phase Ib sample 

were greater than the maximum concentrations during Phase II sampling.   

 

10.5.7 Wetland 16 — Human Health Risk Assessment 

 Wetland 16 is described in Section 10.5.1, and the ``RA is summari\ed below. 

 

10.5.7.1 Site Data 

Surface water, sediment, and fish tissue data were collected at Wetland 16 during Phases II, III, and Ib 

of the RI.  Section 10.5.3 summari\es the nature and extent of contamination for this wetland. 

Surface water and sediment data are summari\ed in Tables 10-5-4 through 10-5-7.  

 

10.5.7.2 Conceptual Site Model 

As described in Section 10.5.1, Wetland 16 is estuarine.  Although no swimming or wading is allowed, 

the wetland is near the Navy picnic area and could be accessed by Navy personnel or trespassers 

walSing and/or wading through the area.  Dermal contact could be a significant exposure pathway and 

was included in this ``RA.  Based on the species present, depth of surface water, and available 

habitat, fishing could occur in a trespassing scenario. `owever, wading would be the most liSely 

exposure scenario.  

 

COPCs were identified as described in Section 9.  The following scenarios and exposure pathways were 

evaluated for this wetland; 
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Scenario Medium Ingestion Dermal 
Fish Tissue 
Ingestion 

Sediment    
Maintenance 

Surface water ! !  

Sediment    
Trespasser 

Surface water ! !  

Fisherman Fish Tissue UptaSe 
from Sediment   ! 

 

10.5.7.3 Risk Characterization 

The child trespasser, adult maintenance worSer, and fisherman scenarios were assessed for this 

wetland.   

 

Phase II Data 

Trespasser 

As shown in Tables 10-5-26 through 10-5-28, surface water dermal contact and ingestion risS estimates 

did not exceed FDEPcs risS threshold of 1E-6.  `a\ard indices were below 1.0. 

 

Maintenance Worker 
As shown in Tables 10-5-26 through 10-5-28, surface water dermal contact and ingestion risS estimates 

did not exceed FDEPcs risS threshold of 1E-6.  `a\ard indices were below 1.0. 

 

Fisherman 
As shown in Table 10-5-29, fish tissue uptaSe from sediment risS estimates exceeded FDEPcs risS 

threshold of 1E-6 based on PCB aroclorh1254.  `a\ard indices were below 1.0. 

 

Phase III Data 

Fisherman 
As shown in Table 10-5-30, fish tissue uptaSe from sediment risS estimates did not exceed FDEPcs risS 

threshold of 1E-6.  `a\ard indices were below 1.0. 

 

Phase IV Data 

Trespasser 
As shown in Tables 10-5-31 through 10-5-33, surface water dermal contact and ingestion risS estimates 

did not exceed FDEPcs risS threshold of 1E-6.  `a\ard indices were below 1.0. 
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Maintenance Worker 
As shown in Tables 10-5-31 through 10-5-33, surface water dermal contact and ingestion risS estimates 

did not exceed FDEPcs risS threshold of 1E-6.  `a\ard indices were below 1.0. 

 

Summary of Wetland 16 Phase II Risk Estimates 

Scenario Medium Hazard Index Risk 

Maintenance Surface water 6.42E-02 NA 
Trespasser Surface water 4.80E-02 NA 

Fisherman Fish Tissue UptaSe from 
Sediment 6.31E-01 2.30E-05 

 

Based on Phase II data, PCB aroclorh1254 was identified as a COC.   

 

Summary of Phase III Risk Estimates 

Scenario Medium Hazard Index Risk 

Fisherman Fish Tissue UptaSe from 
Sediment 7.11E-03 7.06E-07 

 

Based on Phase III data, no COCs were identified.   

 

Summary of Phase IV Risk Estimates 

Scenario Medium Hazard Index Risk 

Maintenance Surface water 1.50E-01 3.96E-07 
Trespasser Surface water 1.12E-01 1.18E-07 

 

Based on Phase Ib data, no COCs were identified. 

 

Wetland 16 HHRA COC Summary 

The following parameter was determined in the ``RA to be a COC for Wetland 16; 

 
! Aroclor-1254 

 

10.5.8 Wetland 16 — Fate and Transport Analysis 

This wetland occupies an area to the north of Site-1.  It is bounded on the north by Bayou Grande. 

Internally, the wetland drains from the southwest to the northwest, eventually emptying into 



Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section 10;  Operable Unit 1 Wetlands 
November 16, 2007 

 

10-5-19 

Bayou Grande (see Figure 10-1).  Three sediment and two surface water samples were collected as 

part of the wetland assessment. 

 

The COPCs retained after refinement for Wetland 16 are summari\ed in Tables10-5-11 (Phase II) and 

10-5-20 (Phase III) for sediment.  The surface water COPCs retained after refinement are summari\ed 

in Tables 10-5-16 (Phase II) and 10-5-25 (Phase Ib).  Provided below are the associated 

monitoring wells used for comparing data for the fate and transport analysis.  All associated 

monitoring wells and borings are used in the comparison (no considerations given for 

upgradient/downgradient positioning) because of the potential for tidal flux influences on 

internal wetland flow.  

 

Associated Monitoring Wells:  001GI046, 001GM005, 001GM043 

 

Associated Borings:  001SI046 

 

Surface Water/Sediment Transport to Wetland Media: 
Surface Water a No directly comparable storm water data are available from the area proximal to 

this wetland complex.  Because of the lacS of data, no definitive statement can be made regarding the 

validation of the pathway via storm water runoff into the wetland complex.  The wetland is surrounded 

by nonpaved areas, so the storm water runoff pathway is liSely to be less influential than the 

groundwater discharge pathways. 

 

Sediment a Based on the data from surface soil proximal to this wetland complex, the surface soil to 

sediment pathway is validated for the following parameters; 

 
Phase II Phase III 

Aluminum Aluminum 
Iron Barium 

Manganese Beryllium 
banadium Iron 

Zinc Manganese 
 Selenium 
 banadium 
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Groundwater to Wetland Media Pathways: 
Surface Water a Based on the data from associated monitoring wells, the groundwater to 

wetland surface water pathway is validated and significant for the following parameters (note:  the 

1993 metals data is not used for validation purposes due to potential bias introduced by the 

sampling methodology); 

 
Phase II Phase IV/2004 

Barium Iron 
Manganese Manganese 

1,1-Dichloroethane Barium 

 

Sediment a Based on the data from associated monitoring wells, the groundwater to 

wetland sediment pathway is validated and significant for the following parameters (note:  the 

1993 metals data are not used for validation purposes due to potential bias introduced by the 

sampling methodology);  

 
Phase II Phase III 

Aluminum Aluminum 
Barium Barium 

Iron Iron 
Lead Manganese 

Manganese  
banadium  

Zinc  

 

Surface Water/Sediment Transport within the Wetlands:  
To evaluate these pathways for surface water in Wetland 16, upgradient location 041W1602 was 

compared to downgradient location 041W1601.  To evaluate these pathways for sediment in 

Wetland 15, upgradient sediment sample location 041M1602 was compared to downgradient sediment 

location 041M1601.  Criteria of note are the number of detected parameters and the apparent general 

trend in concentrations. 

 

Surface Water a Evaluation of upgradient location 041M1602 with downgradient 041M1601 indicates 

10 metals/\ero organics upgradient versus nine metals-and-one organic in the downgradient location. 

Six metals exhibited slight decreases and three exhibited slight increases. Overall, there are no 

significant trends relating to this pathway. 
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Sediment a Evaluation of upgradient 041M1602 with downgradient 014M1601 indicates an increase 

in the number of detected metals and a decrease in the detected concentrations (19 metals-and-nine 

organics upgradient versus 13 metals-and-five organics downgradient).  All 13 metals exhibited 

marSed decreases in concentrations.  One organic parameter was present downgradient that was not 

detected upgradient, and four organic parameters exhibited marSed decreases.  TOC exhibited a 

marSed decrease as well.  This suggests sediments upgradient, higher in TOC, are capable of 

adsorbing contamination and thus reducing transport downgradient within the wetland.  Contaminants 

are being fixed within the sediment farther upgradient.   

 

Temporal Evaluation 
Wetland 16 — Sediment 

One location (041M1603) was sampled as part of Phase II and Phase III activities.  An evaluation of 

both sets of data indicates the following; 

 

! Location 041M1603 a 21 metals and 11 organics were detected during Phase II 

versus 20 metals and five organics during Phase III.  All 21 metal detections decreased in 

concentration.  Seven organic parameters detected in Phase II were not detected in Phase III 

and one organic parameter detected in Phase III was not present in Phase II.  Of 

three organic parameters that were detected in both phases, two increased in concentrations 

and one decreased.  Finally, TOC concentrations were decreased in Phase III.  It can be 

concluded that inorganic contaminant fraction decreased significantly, although this may be 

related to a decrease in TOC. 

 
Wetland 16 — Surface Water 
One location (041W1601) was sampled as part of Phase II and Ib activities.  During 2004, only metals 
were sampled.  An evaluation of both sets of data indicated that at Location 01, nine metals were 
detected during Phase II versus 15 metals during Phase Ib.  Nine increased in concentration and 
six were detected in 2004 that were not detected in Phase II.  Overall, the fraction of 
inorganic parameter contamination increased from Phase II to 2004, but the magnitude of increases 
was not generally remarSable. 
 



Parameter 041M160101 041M160201 041M160301

TOC (%) 0.144 1.26 5.53
Percent  Solids (%) 82 44.7 19.3
Grain Size Analysis

Medium Sand 34 27 4
Fine Sand 64 60 41
Silt and Clay 2 13 55

Description
Brown Poorly Graded Sand, 

Medium to Fine Black Silty Sand with Organics Black Sandy Organic Silt

Note:
1 = Derived from sieve analyses.

(percent of composition1)

Table 10-5-1
Wetland 16 Phase II 
Sediment Physical Parameters



Parameter 041W160101

Hardness as CaCO3 (mg/L) 1,470

pH 6.86

Specific Conductivity (mS/cm) 19.6

Turbidity (NTU) 10

Salinity (%) 1.17

Notes:
mg/L
pH = Hydrogen ion content 
MS/cm = MilliSiemens per centimeter
NTU
% = Percent 

Table 10-5-2
Wetland 16 Phase II 

17

Surface Water Physical Parameters

= Milligrams per liter

= Nephelometric turbidity units

1.26

041W160201

1,680

7.01

20



Parameter

TOC (%)
Percent  Solids (%)
Grain Size Analysis
(percent of composition1)

Fine Gravel
Coarse Sand

Medium Sand
Fine Sand

Silt and Clay

Note:
1 = Derived from sieve analyses.

Table 10-5-3
Wetland 16 Phase III 
Sediment Physical Parameters

041M160301

1.7
No Data

58
32.2

0
0

9.8



Table 10-5-4
Wetland 16 Phase II
Sediment Analytical Results

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals (mg/kg)
Aluminum 4,274.0 2 4 4 255.0 8,880.0 4,350.0 041M160301
Arsenic 2.140 1 4 4 0.720 10.90 3.630 041M160301
Barium 3.840 2 3 4 2.30 8.10 3.740 041M160301
Beryllium 0.130 3 2 4 0.180 0.470 0.221 041M160301
Cadmium 0.390 3 2 4 0.610 8.50 2.450 041M160301
Calcium 1,978.80 1 4 4 53.90 2,090.0 781.0 041M160301
Chromium 13.10 2 4 4 1.90 78.40 27.40 041M160301
Cobalt 0.910 1 2 4 0.70 1.70 0.811 041M160301
Copper 8.440 1 3 4 1.40 90.80 24.90 041M160301
Iron 2,684.40 3 4 4 1,330.0 39,500.0 12,700.0 041M160301
Lead 21.040 1 4 4 2.10 182.0 50.50 041M160301
Magnesium 2,943.60 1 4 4 109.0 3,830.0 1,600.0 041M160301
Manganese 9.810 3 4 4 1.40 211.0 62.70 041M160301
Mercury 0.110 1 1 4 0.410 0.410 0.144 041M160301
Nickel 3.690 2 2 4 1.90 8.40 4.480 041M160301
Potassium 899.720 1 3 4 42.90 1,580.0 650.0 041M160301
Selenium 0.660 2 2 4 0.40 0.840 0.509 041M160301
Silver 0.520 2 1 4 1.80 1.80 0.726 041M160301
Sodium 11,439.60 1 4 4 480.0 12,300.0 4,510.0 041M160301
Vanadium 8.590 1 4 4 1.20 34.0 12.0 041M160301
Zinc 14.360 2 4 4 2.50 319.0 90.80 041M160301
PAHs ( g/kg)
Fluoranthene N/A 0 2 4 58.0 100.0 122.0 041M160301
Pyrene N/A 0 2 4 45.0 110.0 121.0 041M160301
Total PAHs N/A 0 2 4 422.0 1,058.0 1,440.0 041M160301
Pesticides and PCBs ( g/kg)
Aroclor-1254 N/A 0 3 4 2.10 78.0 30.40 041M160301
Total PCBs N/A 0 3 4 9.350 108.50 95.80 041M160301
Dieldrin N/A 0 2 4 0.350 4.20 1.930 041M160301
alpha-Chlordane N/A 0 1 4 0.470 0.470 0.550 041M160301
Total Chlordane N/A 0 1 4 0.685 0.685 1.040 041M160301
4,4'-DDD 50.0 0 4 4 0.270 4.80 1.750 041M160301
4,4'-DDE 40.0 0 3 4 0.30 26.0 8.110 041M160301
4,4'-DDT 20.0 0 1 4 2.80 2.80 1.530 041M160301
Total DDT 110.0 0 4 4 0.675 33.60 11.40 041M160301

Frequency of Detections Range of Detections



Table 10-5-4
Wetland 16 Phase II
Sediment Analytical Results

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Frequency of Detections Range of Detections

SVOCs ( g/kg)
Benzo(b)fluoranthene N/A 0 1 4 100.0 100.0 116.0 041M160301
bis(2-Ethylhexyl)phthalate (BEHP) N/A 0 3 4 110.0 720.0 330.0 041M160301
Butylbenzylphthalate N/A 0 1 4 31.0 31.0 378.0 041M160101
Diethylphthalate N/A 0 1 4 90.0 90.0 363.0 041M160201
Di-n-butylphthalate N/A 0 1 4 34.0 34.0 349.0 041M160201
VOCs ( g/kg)
Methylene chloride N/A 0 1 4 110.0 110.0 38.40 041M160301

Notes:
g/kg  = micrograms per kilogram

mg/kg = milligram per kilogram
N/A    = Not Applicable



Table 10-5-5
Wetland 16 Phase III
Sediment Analytical Results

 Parameter

Reference 
Concentration (if 

applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals (mg/kg)
Aluminum 4,274.0 1 1 1 5,320.0 5,320.0 5,320.0 041M160301
Arsenic 2.140 1 1 1 5.50 5.50 5.50 041M160301
Barium 3.840 1 1 1 4.70 4.70 4.70 041M160301
Beryllium 0.130 1 1 1 0.260 0.260 0.260 041M160301
Cadmium 0.390 1 1 1 0.910 0.910 0.910 041M160301
Calcium 1,978.80 0 1 1 962.0 962.0 962.0 041M160301
Chromium 13.10 1 1 1 24.60 24.60 24.60 041M160301
Cobalt 0.910 0 1 1 0.860 0.860 0.860 041M160301
Copper 8.440 1 1 1 16.0 16.0 16.0 041M160301
Iron 2,684.40 1 1 1 17,000.0 17,000.0 17,000.0 041M160301
Lead 21.040 1 1 1 29.40 29.40 29.40 041M160301
Magnesium 2,943.60 0 1 1 2,410.0 2,410.0 2,410.0 041M160301
Manganese 9.810 1 1 1 39.0 39.0 39.0 041M160301
Mercury 0.110 0 1 1 0.070 0.070 0.070 041M160301
Nickel 3.690 1 1 1 4.40 4.40 4.40 041M160301
Potassium 899.720 1 1 1 1,060.0 1,060.0 1,060.0 041M160301
Selenium 0.660 1 1 1 1.0 1.0 1.0 041M160301
Silver 0.520 0 1 1 0.340 0.340 0.340 041M160301
Sodium 11,439.60 0 1 1 8,450.0 8,450.0 8,450.0 041M160301
Vanadium 8.590 1 1 1 15.30 15.30 15.30 041M160301
Zinc 14.360 1 1 1 68.50 68.50 68.50 041M160301
PAHs ( g/kg)
Fluoranthene N/A 0 1 1 32.0 32.0 32.0 041M160301
Total PAHs N/A 0 1 1 5,252.0 5,252.0 5,250.0 041M160301
Pesticides and PCBs ( g/kg)
Endrin N/A 0 1 1 1.30 1.30 1.30 041M160301
Total Endrin N/A 0 1 1 10.0 10.0 10.0 041M160301
4,4'-DDD 50.0 0 1 1 6.90 6.90 6.90 041M160301
4,4'-DDE 40.0 0 1 1 4.80 4.80 4.80 041M160301
4,4'-DDT 20.0 0 1 1 16.0 16.0 16.0 041M160301
Total DDT 110.0 0 1 1 27.70 27.70 27.70 041M160301

Notes:
g/kg  = micrograms per kilogram

mg/kg = milligram per kilogram
N/A    = Not Applicable

Frequency of Detections Range of Detections



Table 10-5-6
Wetland 16 Phase II
Surface Water Analytical Results

 Parameter

Reference 
Concentration (if 

applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals ( g/L)
Aluminum 2,927.5 0 2 3 98.9 304.0 201.0 041W160201
Barium 9.43 3 2 3 30.5 31.9 31.2 041W160101
Calcium 76,800.0 3 3 3 104,000.0 145,000.0 121,000.0 001W001601
Iron 1,352.0 0 3 3 414.0 1,020.0 750.0 041W160201
Magnesium 243,650.0 3 3 3 294,000.0 419,000.0 351,000.0 001W001601
Manganese 12.15 3 3 3 50.1 56.6 54.0 001W001601
Potassium 81,250.0 3 3 3 98,700.0 162,000.0 125,000.0 001W001601
Sodium 1,952,000.0 3 3 3 2,410,000.0 3,820,000.0 2,980,000.0 001W001601
Thallium 2.55 3 2 3 13.9 14.8 14.4 041W160201
Zinc 12.88 0 2 3 7.1 7.4 7.25 041W160101
VOCs ( g/L)
1,1-Dichloroethane N/A 0 1 3 2.0 2.0 2.0 001W001601
Chlorobenzene N/A 0 2 3 1.0 1.0 1.0 041W160101

g/L = micrograms per liter
N/A  = Not Applicable

Frequency of Detections Range of Detections

Notes:



Table 10-5-7
Wetland 16 Phase IV
Surface Water Analytical Results

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals ( g/L)
Aluminum 2,927.5 0 1 1 500.0 500.0 500.0 041W150102
Antimony 4.15 1 1 1 11.0 11.0 11.0 041W150102
Arsenic 3.6 1 1 1 5.5 5.5 5.5 041W150102
Barium 9.4 1 1 1 43.0 43.0 43.0 041W150102
Beryllium 0.82 0 1 1 0.67 0.67 0.67 041W150102
Calcium 76,800.0 1 1 1 180,000.0 180,000.0 180,000.0 041W150102
Chromium 10.87 0 1 1 2.5 2.5 2.5 041W150102
Iron 1,352.0 1 1 1 2,600.0 2,600.0 2,600.0 041W150102
Magnesium 243,650.0 1 1 1 480,000.0 480,000.0 480,000.0 041W150102
Manganese 12.15 1 1 1 210.0 210.0 210.0 041W150102
Potassium 81,250.0 1 1 1 200,000.0 200,000.0 200,000.0 041W150102
Sodium 1,952,000.0 1 1 1 3,600,000.0 3,600,000.0 3,600,000.0 041W150102
Thallium 2.55 1 1 1 17.0 17.0 17.0 041W150102
Vanadium 6.69 0 1 1 2.3 2.3 2.3 041W150102
Zinc 12.88 1 1 1 13.0 13.0 13.0 041W150102

Notes:
g/L = micrograms per liter

N/A  = Not Applicable

Frequency of Detections Range of Detections



Table 10-5-8
Wetland 16 Phase II 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SQL

Retained for 
Refinement Rationale

Aluminum 4 4 255 8,880 041M160301 8,880 N/A Yes No SV
Antimony 0 1 5.5 5.5 ND 5.5 U 12 2 0.46 No Max SQL< SV
Arsenic 4 4 0.72 10.9 041M160301 10.9 7.24 1, 2 1.51 Yes Max Detect > SV
Barium 3 4 0.345 0.345 2.3 8.1 041M160301 8.1 J N/A Yes No SV
Beryllium 2 4 0.035 0.2 0.18 0.47 041M160301 0.47 J N/A Yes No SV
Cadmium 2 4 0.095 0.6 0.61 8.5 041M160301 8.5 0.676 1 12.6 Yes Max Detect > SV
Calcium 4 4 53.9 2090 041M160301 2,090 N/A Yes No SV
Chromium 4 4 1.9 78.4 041M160301 78.4 52.3 1, 2 1.5 Yes Max Detect > SV
Cobalt 2 4 0.095 0.75 0.7 1.7 041M160301 1.7 J N/A Yes No SV
Copper 3 4 1.95 1.95 1.4 90.8 041M160301 90.8 18.7 1, 2 4.86 Yes Max Detect > SV
Cyanide (CN) 0 4 0.295 1.3 ND 1.3 U N/A Yes No SV
Iron 4 4 1,330 39,500 041M160301 39,500 N/A Yes No SV
Lead 4 4 2.1 182 041M160301 182 30.2 1, 2 6.03 Yes Max Detect > SV
Magnesium 4 4 109 3,830 041M160301 3,830 N/A Yes No SV
Manganese 4 4 1.4 211 041M160301 211 N/A Yes No SV
Mercury 1 4 0.025 0.09 0.41 0.41 041M160301 0.41 J 0.13 1, 2 3.15 Yes Max Detect > SV
Nickel 2 4 0.39 7.25 1.9 8.4 041M160301 8.4 J 15.9 1, 2 0.53 No Max Detect < SV
Potassium 3 4 465 465 42.9 1,580 041M160301 1,580 N/A Yes No SV
Selenium 2 4 0.095 0.7 0.4 0.84 041M160301 0.84 J N/A Yes No SV
Silver 1 4 0.13 0.75 1.8 1.8 041M160301 1.8 J 0.733 1 2.46 Yes Max Detect > SV
Sodium 4 4 480 12,300 041M160301 12,300 N/A Yes No SV
Thallium 0 4 0.095 0.65 ND 0.65 U N/A Yes No SV
Vanadium 4 4 1.2 34 041M160301 34 N/A Yes No SV
Zinc 4 4 2.5 319 041M160301 319 124 1, 2 2.57 Yes Max Detect > SV

2-Methylnaphthalene 0 4 20 310 ND 310 U 20.2 1 15.3 No TOC normalized PAHs < TEC
Acenaphthene 0 4 10 310 ND 310 U 6.71 1 46.2 No TOC normalized PAHs < TEC
Acenaphthylene 0 4 20 310 ND 310 U 5.87 1 52.8 No TOC normalized PAHs < TEC
Anthracene 0 4 20 310 ND 310 U 46.9 1 6.61 No TOC normalized PAHs < TEC
Benzo(a)anthracene 0 4 20 310 ND 310 U 74.8 1 4.14 No TOC normalized PAHs < TEC
Benzo(a)pyrene 0 4 20 310 ND 310 U 88.8 1 3.49 No TOC normalized PAHs < TEC
Chrysene 0 4 20 310 ND 310 U 108 1 2.87 No TOC normalized PAHs < TEC
Dibenz(a,h)anthracene 0 4 20 310 ND 310 U 6.22 1 49.8 No TOC normalized PAHs < TEC
Fluoranthene 2 4 20 310 58 100 041M160301 100 J 113 1 0.89 No TOC normalized PAHs < TEC
Fluorene 0 4 10 310 ND 310 U 21.2 1 14.6 No TOC normalized PAHs < TEC
Naphthalene 0 4 20 310 ND 310 U 34.6 1 8.96 No TOC normalized PAHs < TEC
Phenanthrene 0 4 20 310 ND 310 U 86.7 1 3.58 No TOC normalized PAHs < TEC
Pyrene 2 4 20 310 45 110 041M160301 110 J 153 1 0.72 No TOC normalized PAHs < TEC
Total PAHs 2 4 240 4030 422 1,060 041M160301 1,060 1,684 1, 2 0.63 No TOC normalized PAHs < TEC
TOC Normalized PAHs 2 4 166.67 2,799 19.13 33.49 041M160201 33.49 290 3 0.115 No Max Detect < SV

Aroclor-1016 0 4 1.05 30.5 ND 30.5 U 21.6 N/A 1.41 Yes Max SQL> SV
Aroclor-1221 0 4 2 60 ND 60 U 67 2 0.90 No Max SQL< SV
Aroclor-1232 0 4 1.05 30.5 ND 30.5 U 21.6 N/A 1.41 Yes Max SQL> SV
Aroclor-1242 0 4 1.05 30.5 ND 30.5 U 21.6 N/A 1.41 Yes Max SQL> SV
Aroclor-1248 0 4 1.05 30.5 ND 30.5 U 21.6 N/A 1.41 Yes Max SQL> SV
Aroclor-1254 3 4 30.5 30.5 2.1 78 041M160301 78 J 21.6 N/A 3.61 Yes Max Detect > SV
Aroclor-1260 0 4 1.05 30.5 ND 30.5 U 21.6 N/A 1.41 Yes Max SQL> SV
Total PCBs 3 4 243 243 9.35 109 041M160301 109 21.6 1 5.02 Yes Max Detect > SV

Aldrin 0 4 0.05 1.6 ND 1.6 U N/A Yes No SV
Dieldrin 2 4 0.105 3.05 0.35 4.2 041M160301 4.2 J 0.716 1 5.87 Yes Max Detect > SV
Endosulfan I 0 4 0.05 1.6 ND 1.6 U N/A Yes No SV
Endosulfan II 0 4 0.105 3.05 ND 3.05 U N/A Yes No SV
Endosulfan sulfate 0 4 0.105 3.05 ND 3.05 U N/A Yes No SV
Heptachlor 0 4 0.05 1.6 ND 1.6 U N/A Yes No SV
Heptachlor epoxide 0 4 0.05 1.6 ND 1.6 U N/A Yes No SV
Methoxychlor 0 4 0.5 16 ND 16 U N/A Yes No SV
Toxaphene 0 4 5 160 ND 160 U N/A Yes No SV
alpha-Chlordane 1 4 0.05 1.6 0.47 0.47 041M160301 0.47 J 1.7 1 0.28 No Max Detect < SV

Metals (mg/kg)

PAHs ( g/kg)

PCBs ( g/kg)

Pesticides ( g/kg)
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gamma-Chlordane 0 4 0.05 1.6 ND 1.6 U 1.7 1 0.94 No Max SQL< SV
Total Chlordane 1 4 0.1 3.2 0.685 0.685 041M160301 0.685 1.7 1 0.40 No Max Detect < SV
Endrin 0 4 0.105 3.05 ND 3.05 U 3.3 2 0.92 No Max SQL< SV
Endrin aldehyde 0 4 0.105 3.05 ND 3.05 U 3.3 2 0.92 No Max SQL< SV
Endrin ketone 0 4 0.105 3.05 ND 3.05 U 3.3 2 0.92 No Max SQL< SV
Total Endrin 0 4 0.315 9.15 ND 9.15 U 3.3 2 2.77 Yes Max SQL> SV
alpha-BHC 0 4 0.05 1.6 ND 1.6 U N/A Yes No SV
beta-BHC 0 4 0.05 1.6 ND 1.6 U 0.32 N/A 5 Yes Max SQL> SV
delta-BHC 0 4 0.05 1.6 ND 1.6 U 0.32 N/A 5 Yes Max SQL> SV
gamma-BHC (Lindane) 0 4 0.05 1.6 ND 1.6 U 0.32 1 5 Yes Max SQL> SV
Total BHC 0 4 0.2 6.4 ND 6.4 U 0.32 2 20 Yes Max SQL> SV
4,4'-DDD 4 4 0.27 4.8 041M160301 4.8 J 1.22 1 3.93 Yes Max Detect > SV
4,4'-DDE 3 4 3.05 3.05 0.3 26 041M160301 26 J 2.07 1 12.6 Yes Max Detect > SV
4,4'-DDT 1 4 0.105 3.05 2.8 2.8 041M160301 2.8 J 1.19 1 2.35 Yes Max Detect > SV
Total DDT 4 4 0.675 33.6 041M160301 33.6 3.3 2 10.2 Yes Max Detect > SV

1,2,4-Trichlorobenzene 0 4 200 850 ND 850 U N/A Yes No SV
1,2-Dichlorobenzene 0 4 200 850 ND 850 U N/A Yes No SV
1,3-Dichlorobenzene 0 4 200 850 ND 850 U N/A Yes No SV
1,4-Dichlorobenzene 0 4 200 850 ND 850 U N/A Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 4 200 850 ND 850 U N/A Yes No SV
2,4,5-Trichlorophenol 0 4 490 2,050 ND 2,050 U N/A Yes No SV
2,4,6-Trichlorophenol 0 4 200 850 ND 850 U N/A Yes No SV
2,4-Dichlorophenol 0 4 200 850 ND 850 U N/A Yes No SV
2,4-Dimethylphenol 0 4 200 850 ND 850 U N/A Yes No SV
2,4-Dinitrophenol 0 4 490 2,050 ND 2,050 U N/A Yes No SV
2,4-Dinitrotoluene 0 4 200 850 ND 850 U N/A Yes No SV
2,6-Dinitrotoluene 0 4 200 850 ND 850 U N/A Yes No SV
2-Chloronaphthalene 0 4 200 850 ND 850 U N/A Yes No SV
2-Chlorophenol 0 4 200 850 ND 850 U N/A Yes No SV
2-Methyl-4,6-Dinitrophenol 0 4 490 2,050 ND 2050 U N/A Yes No SV
2-Methylphenol (o-Cresol) 0 4 200 850 ND 850 U N/A Yes No SV
2-Nitroaniline 0 4 200 850 ND 850 U N/A Yes No SV
2-Nitrophenol 0 4 200 850 ND 850 U N/A Yes No SV
3,3'-Dichlorobenzidine 0 4 200 850 ND 850 U N/A Yes No SV
3-Nitroaniline 0 4 490 2,050 ND 2,050 U N/A Yes No SV
4-Bromophenyl-phenylether 0 4 200 850 ND 850 U N/A Yes No SV
4-Chloro-3-methylphenol 0 4 200 850 ND 850 U N/A Yes No SV
4-Chloroaniline 0 1 310 310 ND 310 U N/A Yes No SV
4-Chlorophenylphenyl ether 0 4 200 850 ND 850 U N/A Yes No SV
4-Methylphenol (p-Cresol) 0 4 200 850 ND 850 U N/A Yes No SV
4-Nitroaniline 0 4 490 2,050 ND 2,050 U N/A Yes No SV
4-Nitrophenol 0 4 490 2,050 ND 2050 U N/A Yes No SV
Benzo(b)fluoranthene 1 4 20 310 100 100 041M160301 100 J N/A No TOC normalized PAHs < TEC
Benzo(g,h,i)perylene 0 4 20 310 ND 310 U N/A No TOC normalized PAHs < TEC
Benzo(k)fluoranthene 0 4 20 310 ND 310 U N/A No TOC normalized PAHs < TEC
bis(2-Chloroethoxy)methane 0 4 200 850 ND 850 U N/A Yes No SV
bis(2-Chloroethyl)ether 0 4 20 310 ND 310 U N/A Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 3 4 310 310 110 720 041M160301 720 J 182 1, 2 3.96 Yes Max Detect > SV
Butylbenzylphthalate 1 4 310 850 31 31 041M160101 31 J 182 1, 2 0.17 No Max Detect < SV
Carbazole 0 4 200 850 ND 850 U N/A Yes No SV
Dibenzofuran 0 4 200 850 ND 850 U N/A Yes No SV
Diethylphthalate 1 4 200 850 90 90 041M160201 90 J 182 1, 2 0.50 No Max Detect < SV
Dimethylphthalate 0 4 200 850 ND 850 U 182 1, 2 4.67 Yes Max SQL > SV
Di-n-butylphthalate 1 4 200 850 34 34 041M160201 34 J 182 1, 2 0.19 No Max Detect < SV
Di-n-octylphthalate 0 4 200 850 ND 850 U 182 1, 2 4.67 Yes Max SQL > SV
Hexachlorobenzene 0 4 200 850 ND 850 U N/A Yes No SV
Hexachlorobutadiene 0 4 200 850 ND 850 U N/A Yes No SV
Hexachlorocyclopentadiene 0 4 200 850 ND 850 UJ N/A Yes No SV
Hexachloroethane 0 4 200 850 ND 850 U N/A Yes No SV

Pesticides ( g/kg) - cont.

SVOCs ( g/kg)
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Indeno(1,2,3-cd)pyrene 0 4 20 310 ND 310 U N/A No TOC normalized PAHs < TEC
Isophorone 0 4 200 850 ND 850 U N/A Yes No SV
Nitrobenzene 0 4 200 850 ND 850 U N/A Yes No SV
N-Nitroso-di-n-propylaMine 0 4 20 310 ND 310 U N/A Yes No SV
N-NitrosodiphenylaMine 0 4 200 850 ND 850 U N/A Yes No SV
Pentachlorophenol 0 4 490 2,050 ND 2050 U N/A Yes No SV
Phenol 0 4 200 850 ND 850 U N/A Yes No SV

1,1,1-Trichloroethane 0 4 6 22.5 ND 22.5 U N/A Yes No SV
1,1,2,2-Tetrachloroethane 0 4 6 22.5 ND 22.5 U N/A Yes No SV
1,1,2-Trichloroethane 0 4 6 22.5 ND 22.5 U N/A Yes No SV
1,1-Dichloroethane 0 4 6 22.5 ND 22.5 U N/A Yes No SV
1,1-Dichloroethene 0 4 6 22.5 ND 22.5 U N/A Yes No SV
1,2-Dichloroethane 0 4 6 22.5 ND 22.5 U N/A Yes No SV
1,2-Dichloroethene (total) 0 4 6 22.5 ND 22.5 U N/A Yes No SV
1,2-Dichloropropane 0 4 6 22.5 ND 22.5 U N/A Yes No SV
2-Butanone (MEK) 0 4 6 22.5 ND 22.5 U N/A Yes No SV
2-Hexanone 0 4 6 22.5 ND 22.5 U N/A Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 4 6 22.5 ND 22.5 U N/A Yes No SV
Acetone 0 4 6 165 ND 165 U N/A Yes No SV
Benzene 0 4 6 22.5 ND 22.5 U N/A Yes No SV
Bromodichloromethane 0 4 6 22.5 ND 22.5 U N/A Yes No SV
Bromoform 0 4 6 22.5 ND 22.5 U N/A Yes No SV
Bromomethane 0 4 6 22.5 ND 22.5 U N/A Yes No SV
Carbon disulfide 0 4 6 22.5 ND 22.5 U N/A Yes No SV
Carbon tetrachloride 0 4 6 22.5 ND 22.5 U N/A Yes No SV
Chlorobenzene 0 4 6 22.5 ND 22.5 U N/A Yes No SV
Chloroethane 0 4 6 22.5 ND 22.5 U N/A Yes No SV
Chloroform 0 4 6 22.5 ND 22.5 U N/A Yes No SV
Chloromethane 0 4 6 22.5 ND 22.5 U N/A Yes No SV
cis-1,3-Dichloropropene 0 4 6 22.5 ND 22.5 U N/A Yes No SV
Dibromochloromethane 0 4 6 22.5 ND 22.5 U N/A Yes No SV
Ethylbenzene 0 4 6 22.5 ND 22.5 U N/A Yes No SV
Methylene chloride 1 4 6 27.5 110 110 041M160301 110 N/A Yes No SV
Styrene 0 4 6 22.5 ND 22.5 U N/A Yes No SV
Tetrachloroethene 0 4 6 22.5 ND 22.5 U N/A Yes No SV
Toluene 0 4 6 22.5 ND 22.5 U N/A Yes No SV
trans-1,3-Dichloropropene 0 4 6 22.5 ND 22.5 U N/A Yes No SV
Vinyl chloride 0 4 2 9.5 ND 9.5 U N/A Yes No SV
Xylene (Total) 0 4 6 22.5 ND 22.5 U N/A Yes No SV

SVOCs ( g/kg)

VOCs ( g/kg)

Notes:
Sources for Screening Values: Supporting Information:

 SHQ = Screening Hazard Quotient Parameters in bold were detected and exceeded screening values.

2 = FDEP Threshold effects level N/A = No screening value available. g/kg = micrograms per kilograms
 U or ND = Not Detected at or above the SQL mg/kg oc = milligrams per kilograms - organic carbon
 J = Estimated value UJ = Not detected.  SQL is estimated.

SV = Screening Value SQL = Sample Quantitation Limit D = Diluted Result
1 = USEPA Region 4 Screening Value.  Detailed explanation for SVs provided in Section 8.0. HQ = Hazard Quotient mg/kg = milligrams per kilograms



Table 10-5-9
Wetland 16 Phase II
Sediment COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum 4,4'-DDD bis(2-Ethylhexyl)phthalate (BEHP) Methylene chloride
Arsenic 4,4'-DDE
Barium 4,4'-DDT
Beryllium Dieldrin
Cadmium Total DDT
Calcium Aroclor-1254
Chromium Total PCBs
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Cyanide (CN) Aldrin 1,2,4-Trichlorobenzene 1,1,1-Trichloroethane
Thallium Endosulfan I 1,2-Dichlorobenzene 1,1,2,2-Tetrachloroethane

Endosulfan II 1,3-Dichlorobenzene 1,1,2-Trichloroethane
Endosulfan sulfate 1,4-Dichlorobenzene 1,1-Dichloroethane
Heptachlor 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1-Dichloroethene
Heptachlor epoxide 2,4,5-Trichlorophenol 1,2-Dichloroethane
Methoxychlor 2,4,6-Trichlorophenol 1,2-Dichloroethene (total)
Toxaphene 2,4-Dichlorophenol 1,2-Dichloropropane
alpha-BHC 2,4-Dimethylphenol 2-Butanone (MEK)
beta-BHC 2,4-Dinitrophenol 2-Hexanone
delta-BHC 2,4-Dinitrotoluene 4-Methyl-2-Pentanone (MIBK)
gamma-BHC (Lindane) 2,6-Dinitrotoluene Acetone
Total BHC 2-Chloronaphthalene Benzene
Total Endrin 2-Chlorophenol Bromodichloromethane
Aroclor-1016 2-Methyl-4,6-Dinitrophenol Bromoform
Aroclor-1232 2-Methylnaphthalene Bromomethane
Aroclor-1242 2-Methylphenol (o-Cresol) Carbon disulfide
Aroclor-1248 2-Nitroaniline Carbon tetrachloride
Aroclor-1260 2-Nitrophenol Chlorobenzene

3,3'-Dichlorobenzidine Chloroethane
3-Nitroaniline Chloroform
4-Bromophenyl-phenylether Chloromethane
4-Chloro-3-methylphenol cis-1,3-Dichloropropene
4-Chloroaniline Dibromochloromethane
4-Chlorophenylphenyl ether Ethylbenzene
4-Methylphenol (p-Cresol) Styrene
4-Nitroaniline Tetrachloroethene
4-Nitrophenol Toluene
bis(2-Chloroethoxy)methane trans-1,3-Dichloropropene
bis(2-Chloroethyl)ether Trichloroethene
Carbazole Vinyl chloride
Dibenzofuran Xylene (Total)
Dimethylphthalate
Di-n-octylphthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol

Not Detected Parameters

Detected Parameters
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Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value Source

Maximum 
Result    
SV HQ

Average 
Result    
SV HQ

Maximum 
Result   RV 

HQ

Average 
Result   
RV HQ

Number 
Detected > 

RV
Reference 

Concentration

Number 
Detected > 
Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

Aluminum 4 4 4,350 255 8,880 8,880 041M160301 NA 0 4,274 2 Yes EPC > RC and no RV
Arsenic 4 4 3.63 0.72 10.9 10.9 041M160301 7.24 41.6 PEL 1.51 0.50 0.26 0.09 0 2.14 1 No EPC > RC, but < RV
Barium 3 4 0.345 0.345 0.345 3.74 2.3 8.1 8.1 J 041M160301 NA 0 3.84 2 Yes EPC > RC and no RV
Beryllium 2 4 0.118 0.035 0.2 0.221 0.18 0.47 0.47 J 041M160301 NA 0 0.13 3 Yes EPC > RC and no RV
Cadmium 2 4 0.347 0.095 0.6 2.45 0.61 8.5 8.5 041M160301 0.68 4.21 PEL 12.6 3.63 2.02 0.58 1 0.39 3 Yes EPC > RV and RC
Calcium 4 4 781 53.9 2,090 2,090 041M160301 NA 0 1,978.80 1 No Essential Nutrient
Chromium 4 4 27.4 1.9 78.4 78.4 041M160301 52.3 160 PEL 1.5 0.52 0.49 0.17 0 13.1 2 No EPC > RC, but < RV
Cobalt 2 4 0.422 0.095 0.75 0.811 0.7 1.7 1.7 J 041M160301 NA 0 0.91 1 Yes EPC > RC and no RV
Copper 3 4 1.95 1.95 1.95 24.9 1.4 90.8 90.8 041M160301 18.7 108 PEL 4.86 1.33 0.84 0.23 0 8.44 1 No EPC > RC, but < RV
Cyanide (CN) 0 4 0.637 0.295 1.3 0.637 1.3 U ND NA 0 1.29 0 No Parameter Not Detected
Iron 4 4 12,700 1330 39,500 39,500 041M160301 NA 0 2,684.40 3 Yes EPC > RC and no RV
Lead 4 4 50.5 2.1 182 182 041M160301 30.2 112 PEL 6.03 1.67 1.63 0.45 1 21.04 1 Yes EPC > RV and RC
Magnesium 4 4 1,600 109 3,830 3,830 041M160301 NA 0 2,943.60 1 No Essential Nutrient
Manganese 4 4 62.7 1.4 211 211 041M160301 NA 0 9.81 3 Yes EPC > RC and no RV
Mercury 1 4 0.055 0.025 0.09 0.144 0.41 0.41 0.41 J 041M160301 0.13 0.696 PEL 3.15 1.11 0.59 0.21 0 0.11 1 No EPC > RC, but < RV
Potassium 3 4 465 465 465 650 42.9 1,580 1,580 041M160301 NA 0 899.72 1 No Essential Nutrient
Selenium 2 4 0.398 0.095 0.7 0.509 0.4 0.84 0.84 J 041M160301 NA 0 0.66 2 Yes EPC > RC and no RV
Silver 1 4 0.368 0.13 0.75 0.726 1.8 1.8 1.8 J 041M160301 0.73 1.77 PEL 2.46 0.99 1.02 0.41 1 0.52 2 Yes EPC > RV and RC
Sodium 4 4 4,510 480 12,300 12,300 041M160301 NA 0 11,439.60 1 No Essential Nutrient
Thallium 0 4 0.329 0.095 0.65 0.329 0.65 U ND NA 0 0.39 0 No Parameter Not Detected
Vanadium 4 4 12 1.2 34 34 041M160301 NA 0 8.59 1 Yes EPC > RC and no RV
Zinc 4 4 90.8 2.5 319 319 041M160301 124 271 PEL 2.57 0.73 1.18 0.34 1 14.36 2 Yes EPC > RV and RC

Aroclor-1016 0 4 9.4 1.05 30.5 9.4 30.5 U ND 21.6 189 PEL 1.41 0.44 0.16 0.05 0 0 No Parameter Not Detected
Aroclor-1221 0 4 18.4 2 60 18.4 60 U ND 67 189 PEL 0.90 0.28 0.32 0.10 0 0 No Parameter Not Detected
Aroclor-1232 0 4 9.4 1.05 30.5 9.4 30.5 U ND 21.6 189 PEL 1.41 0.44 0.16 0.05 0 0 No Parameter Not Detected
Aroclor-1242 0 4 9.4 1.05 30.5 9.4 30.5 U ND 21.6 189 PEL 1.41 0.44 0.16 0.05 0 0 No Parameter Not Detected
Aroclor-1248 0 4 9.4 1.05 30.5 9.4 30.5 U ND 21.6 189 PEL 1.41 0.44 0.16 0.05 0 0 No Parameter Not Detected
Aroclor-1254 3 4 30.5 30.5 30.5 30.4 2.1 78 78 J 041M160301 21.6 189 PEL 3.61 1.41 0.41 0.16 0 0 No RV HQ <1 and no RC
Aroclor-1260 0 4 9.4 1.05 30.5 9.4 30.5 U ND 21.6 189 PEL 1.41 0.44 0.16 0.05 0 0 No Parameter Not Detected
Total PCBs 3 4 243 243 243 95.8 9.35 109 109 041M160301 21.6 189 PEL 5.02 4.44 0.57 0.51 0 0 No RV HQ <1 and no RC

Aldrin 0 4 0.486 0.05 1.6 0.486 1.6 U ND NA 0 0 No Parameter Not Detected
Dieldrin 2 4 1.58 0.105 3.05 1.93 0.35 4.2 4.2 J 041M160301 0.716 4.3 PEL 5.87 2.69 0.98 0.45 0 0 No RV HQ <1 and no RC
Endosulfan I 0 4 0.486 0.05 1.6 0.486 1.6 U ND NA 0 0 No Parameter Not Detected
Endosulfan II 0 4 0.94 0.105 3.05 0.94 3.05 U ND NA 0 0 No Parameter Not Detected
Endosulfan sulfate 0 4 0.94 0.105 3.05 0.94 3.05 U ND NA 0 0 No Parameter Not Detected
Endrin 0 4 0.94 0.105 3.05 0.94 3.05 U ND 3.3 NA 0.92 0.31 0 0 No Parameter Not Detected
Endrin aldehyde 0 4 0.94 0.105 3.05 0.94 3.05 U ND 3.3 NA 0.92 0.31 0 0 No Parameter Not Detected
Endrin ketone 0 4 0.94 0.105 3.05 0.94 3.05 U ND 3.3 NA 0.92 0.31 0 0 No Parameter Not Detected
Total Endrin 0 4 2.82 0.315 9.15 2.82 9.15 U ND 3.3 NA 2.77 0.85 0 0 No Parameter Not Detected
Heptachlor 0 4 0.486 0.05 1.6 0.486 1.6 U ND NA 0 0 No Parameter Not Detected
Heptachlor epoxide 0 4 0.486 0.05 1.6 0.486 1.6 U ND NA 0 0 No Parameter Not Detected
Methoxychlor 0 4 4.86 0.5 16 4.86 16 U ND NA 0 0 No Parameter Not Detected
Toxaphene 0 4 48.6 5 160 48.6 160 U ND NA 0 0 No Parameter Not Detected
alpha-BHC 0 4 0.486 0.05 1.6 0.486 1.6 U ND 0.99 PEL 1.62 0.49 0 0 No Parameter Not Detected; Max SQL > RV
beta-BHC 0 4 0.486 0.05 1.6 0.486 1.6 U ND 0.32 0.99 PEL 5 1.52 1.62 0.49 0 0 No Parameter Not Detected; Max SQL > RV
delta-BHC 0 4 0.486 0.05 1.6 0.486 1.6 U ND 0.32 0.99 PEL 5 1.52 1.62 0.49 0 0 No Parameter Not Detected; Max SQL > RV
gamma-BHC (Lindane) 0 4 0.486 0.05 1.6 0.486 1.6 U ND 0.32 0.99 PEL 5 1.52 1.62 0.49 0 0 No Parameter Not Detected; Max SQL > RV
Total BHC 0 4 1.95 0.2 6.4 1.95 6.4 U ND 0.32 0.99 PEL 20 6.08 6.46 1.96 0 0 No Parameter Not Detected; Max SQL > RV
4,4'-DDD 4 4 1.74 0.27 4.8 4.8 J 041M160301 1.22 7.81 PEL 3.93 1.43 0.62 0.22 0 50 0 No EPC < RC and RV
4,4'-DDE 3 4 3.05 3.05 3.05 8.11 0.3 26 26 J 041M160301 2.07 374 PEL 12.6 3.92 0.07 0.02 0 40 0 No EPC < RC and RV
4,4'-DDT 1 4 1.11 0.105 3.05 1.53 2.8 2.8 2.8 J 041M160301 1.19 4.77 PEL 2.35 1.29 0.59 0.32 0 20 0 No EPC < RC and RV
Total DDT 4 4 11.4 0.675 33.6 33.6 041M160301 3.3 51.7 PEL 10.2 3.45 0.65 0.22 0 110 0 No EPC < RC and RV

1,2,4-Trichlorobenzene 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
1,2-Dichlorobenzene 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
1,4-Dichlorobenzene 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 4 1,010 490 2,050 1,010 2,050 U ND NA 0 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
2,4-Dichlorophenol 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
2,4-Dimethylphenol 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrophenol 0 4 1,010 490 2,050 1,010 2,050 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
2-Chloronaphthalene 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
2-Chlorophenol 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 4 1,010 490 2,050 1,010 2,050 U ND NA 0 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
2-Nitroaniline 0 4 530 200 850 530 850 U ND NA 0 0 No Parameter Not Detected
2-Nitrophenol 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
3-Nitroaniline 0 4 1,010 490 2,050 1,010 2,050 U ND NA 0 0 No Parameter Not Detected
4-Bromophenyl-phenylether 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
4-Chloro-3-methylphenol 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
4-Chloroaniline 0 1 310 310 310 310 310 U ND NA 0 0 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected

Metals (mg/kg)

PCBs ( g/kg)

Pesticides ( g/kg)

SVOCs ( g/kg)



Table 10-5-10
Wetland 16 Phase II 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value Source

Maximum 
Result    
SV HQ

Average 
Result    
SV HQ

Maximum 
Result   RV 

HQ

Average 
Result   
RV HQ

Number 
Detected > 

RV
Reference 

Concentration

Number 
Detected > 
Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

4-Methylphenol (p-Cresol) 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
4-Nitroaniline 0 4 1,010 490 2,050 1,010 2,050 U ND NA 0 0 No Parameter Not Detected
4-Nitrophenol 0 4 1,010 490 2,050 1,010 2,050 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 4 112 20 310 112 310 U ND NA 0 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 3 4 310 310 310 330 110 720 720 J 041M160301 182 2647 PEL 3.96 1.81 0.27 0.13 0 0 No RV HQ <1 and no RC
Carbazole 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
Dibenzofuran 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
Dimethylphthalate 0 4 420 200 850 420 850 U ND 182 2647 PEL 4.67 2.31 0.32 0.16 0 0 No Parameter Not Detected
Di-n-octylphthalate 0 4 420 200 850 420 850 U ND 182 2647 PEL 4.67 2.31 0.32 0.16 0 0 No Parameter Not Detected
Hexachlorobenzene 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
Hexachlorobutadiene 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 4 420 200 850 420 850 UJ ND NA 0 0 No Parameter Not Detected
Hexachloroethane 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
Isophorone 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
Nitrobenzene 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 4 112 20 310 112 310 U ND NA 0 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected
Pentachlorophenol 0 4 1,010 490 2,050 1,010 2,050 U ND NA 0 0 No Parameter Not Detected
Phenol 0 4 420 200 850 420 850 U ND NA 0 0 No Parameter Not Detected

1,1,1-Trichloroethane 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
1,1,2,2-Tetrachloroethane 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethane 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethene 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethane 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethene (total) 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloropropane 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
2-Butanone (MEK) 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
2-Hexanone 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
Acetone 0 4 65.3 6 165 65.3 165 U ND NA 0 0 No Parameter Not Detected
Benzene 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
Bromodichloromethane 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
Bromoform 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
Bromomethane 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
Carbon disulfide 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
Carbon tetrachloride 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
Chlorobenzene 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
Chloroethane 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
Chloroform 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
Chloromethane 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
cis-1,3-Dichloropropene 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
Dibromochloromethane 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
Ethylbenzene 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
Methylene chloride 1 4 14.5 6 27.5 38.4 110 110 110 041M160301 NA 0 0 No No SV, no RV, and no RC
Styrene 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
Tetrachloroethene 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
Toluene 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
trans-1,3-Dichloropropene 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
Trichloroethene 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected
Vinyl chloride 0 4 5.25 2 9.5 5.25 9.5 U ND NA 0 0 No Parameter Not Detected
Xylene (Total) 0 4 11.6 6 22.5 11.6 22.5 U ND NA 0 0 No Parameter Not Detected

Sources for Refinement Values (RVs):
PEL = FDEP Probable Effects Level
MEC = Swartz Midrange Effect Concentration
  
  
  

SVOCs ( g/kg)

  

VOCs ( g/kg)

U or ND = Not Detected at or above the SQL PEL  = Probable effects level. As a result, some average detections may exceed the maximum detections
NAS Pensacola basewide levels used as reference values for 4,4'-DDT, 4,4'-DDD, 4,4'-DDE and total DDT.

N/A = No screening value available D = Diluted Result HQ   = Hazard Quotient. Average result calculations include summing detections and one half the detection limits for not detected parameters. 

Parameters in bold were detected and exceeded screening values. 

HQ = Hazard Quotient UJ = Not detected.  SQL is estimated.  RV   = Refinement value (detailed explanation of RVs provided in Section 8). N/A   = Not Applicable.

Notes:
Supporting Information: Supporting Information:
SQL = Sample Quantitation Limit J = Estimated Value SV   = Screening value (detailed explanation for SVs provided in Section 8). N/R   = No refinement value available.







Table 10-5-11
Wetland 16 Phase II  
Sediment COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum None None None
Barium
Beryllium
Cadmium
Cobalt
Iron
Lead
Manganese
Selenium
Silver
Vanadium
Zinc

Detected Parameters



Table 10-5-12
Wetland 16 Phase II 
Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient

001M001601 6/29/1994 mg/kg 1.4 J Arsenic 8.2 70 0.02
001M001601 6/29/1994 mg/kg 0.6 U Cadmium 1.2 9.6 0.06
001M001601 6/29/1994 mg/kg 10.3 Chromium 81 370 0.03
001M001601 6/29/1994 mg/kg 1.95 U Copper 34 270 0.01
001M001601 6/29/1994 mg/kg 4.1 J Lead 46.7 218 0.02
001M001601 6/29/1994 mg/kg 0.09 U Mercury 0.15 0.71 0.13
001M001601 6/29/1994 mg/kg 7.25 U Nickel 20.9 51.6 0.14
001M001601 6/29/1994 mg/kg 0.75 U Silver 1 3.7 0.20
001M001601 6/29/1994 mg/kg 12.2 Zinc 150 410 0.03
001M001601 6/29/1994 g/kg 3.05 U 4,4'-DDE 2.2 27 0.11
001M001601 6/29/1994 g/kg 3.05 U 4,4'-DDT 1.58 46.1 0.07
001M001601 6/29/1994 g/kg 243 U Total PCBs 22.7 180 1.35
001M001601 6/29/1994 g/kg 310 U 2-Methylnaphthalene 70 670 0.46
001M001601 6/29/1994 g/kg 310 U Acenaphthene 16 500 0.62
001M001601 6/29/1994 g/kg 310 U Acenaphthylene 44 640 0.48
001M001601 6/29/1994 g/kg 310 U Anthracene 85.3 1,100 0.28
001M001601 6/29/1994 g/kg 310 U Benzo(a)anthracene 261 1,600 0.19
001M001601 6/29/1994 g/kg 310 U Benzo(a)pyrene 430 1,600 0.19
001M001601 6/29/1994 g/kg 310 U Chrysene 384 2,800 0.11
001M001601 6/29/1994 g/kg 310 U Dibenz(a,h)anthracene 63.4 260 1.19
001M001601 6/29/1994 g/kg 310 U Fluoranthene 600 5,100 0.06
001M001601 6/29/1994 g/kg 310 U Fluorene 19 540 0.57
001M001601 6/29/1994 g/kg 310 U Naphthalene 160 2,100 0.15
001M001601 6/29/1994 g/kg 310 U Phenanthrene 240 1,500 0.21
001M001601 6/29/1994 g/kg 310 U Pyrene 665 2,600 0.12
001M001601 6/29/1994 ERM Quotient Sum 6.81
001M001601 6/29/1994 Mean ERM Quotient 0.27
001M001601 6/29/1994 Mean ERM Quotient without ND 0.00
001M001601 6/29/1994 Mean ERM Quotient Category 1
041M160101 12/7/1995 mg/kg 0.72 Arsenic 8.2 70 0.01
041M160101 12/7/1995 mg/kg 0.095 U Cadmium 1.2 9.6 0.01
041M160101 12/7/1995 mg/kg 1.9 Chromium 81 370 0.01
041M160101 12/7/1995 mg/kg 1.4 J Copper 34 270 0.01
041M160101 12/7/1995 mg/kg 2.1 Lead 46.7 218 0.01
041M160101 12/7/1995 mg/kg 0.025 U Mercury 0.15 0.71 0.04
041M160101 12/7/1995 mg/kg 0.39 U Nickel 20.9 51.6 0.01
041M160101 12/7/1995 mg/kg 0.13 U Silver 1 3.7 0.04
041M160101 12/7/1995 mg/kg 2.5 Zinc 150 410 0.01
041M160101 12/7/1995 g/kg 0.3 J 4,4'-DDE 2.2 27 0.01
041M160101 12/7/1995 g/kg 0.105 U 4,4'-DDT 1.58 46.1 0.00
041M160101 12/7/1995 g/kg 9.35 Total PCBs 22.7 180 0.05
041M160101 12/7/1995 g/kg 20 UJ 2-Methylnaphthalene 70 670 0.03
041M160101 12/7/1995 g/kg 10 U Acenaphthene 16 500 0.02
041M160101 12/7/1995 g/kg 20 U Acenaphthylene 44 640 0.03
041M160101 12/7/1995 g/kg 20 U Anthracene 85.3 1,100 0.02
041M160101 12/7/1995 g/kg 20 U Benzo(a)anthracene 261 1,600 0.01
041M160101 12/7/1995 g/kg 20 U Benzo(a)pyrene 430 1,600 0.01
041M160101 12/7/1995 g/kg 20 U Chrysene 384 2,800 0.01
041M160101 12/7/1995 g/kg 20 U Dibenz(a,h)anthracene 63.4 260 0.08
041M160101 12/7/1995 g/kg 20 U Fluoranthene 600 5,100 0.00
041M160101 12/7/1995 g/kg 10 U Fluorene 19 540 0.02
041M160101 12/7/1995 g/kg 20 U Naphthalene 160 2,100 0.01
041M160101 12/7/1995 g/kg 20 U Phenanthrene 240 1,500 0.01
041M160101 12/7/1995 g/kg 20 U Pyrene 665 2,600 0.01
041M160101 12/7/1995 ERM Quotient Sum 0.45
041M160101 12/7/1995 Mean ERM Quotient 0.02
041M160101 12/7/1995 Mean ERM Quotient without ND 0.00
041M160101 12/7/1995 Mean ERM Quotient Category 1
041M160201 12/7/1995 mg/kg 1.5 Arsenic 8.2 70 0.02
041M160201 12/7/1995 mg/kg 0.61 Cadmium 1.2 9.6 0.06
041M160201 12/7/1995 mg/kg 19.1 Chromium 81 370 0.05
041M160201 12/7/1995 mg/kg 5.3 Copper 34 270 0.02
041M160201 12/7/1995 mg/kg 14 Lead 46.7 218 0.06
041M160201 12/7/1995 mg/kg 0.05 U Mercury 0.15 0.71 0.07
041M160201 12/7/1995 mg/kg 1.9 J Nickel 20.9 51.6 0.04
041M160201 12/7/1995 mg/kg 0.225 U Silver 1 3.7 0.06
041M160201 12/7/1995 mg/kg 29.5 Zinc 150 410 0.07
041M160201 12/7/1995 g/kg 3.1 J 4,4'-DDE 2.2 27 0.11
041M160201 12/7/1995 g/kg 0.165 U 4,4'-DDT 1.58 46.1 0.00
041M160201 12/7/1995 g/kg 22.45 Total PCBs 22.7 180 0.12
041M160201 12/7/1995 g/kg 32 U 2-Methylnaphthalene 70 670 0.05
041M160201 12/7/1995 g/kg 15.5 U Acenaphthene 16 500 0.03
041M160201 12/7/1995 g/kg 32 U Acenaphthylene 44 640 0.05
041M160201 12/7/1995 g/kg 32 U Anthracene 85.3 1,100 0.03
041M160201 12/7/1995 g/kg 32 U Benzo(a)anthracene 261 1,600 0.02
041M160201 12/7/1995 g/kg 32 U Benzo(a)pyrene 430 1,600 0.02
041M160201 12/7/1995 g/kg 32 U Chrysene 384 2,800 0.01
041M160201 12/7/1995 g/kg 32 U Dibenz(a,h)anthracene 63.4 260 0.12
041M160201 12/7/1995 g/kg 58 J Fluoranthene 600 5,100 0.01
041M160201 12/7/1995 g/kg 15.5 U Fluorene 19 540 0.03
041M160201 12/7/1995 g/kg 32 U Naphthalene 160 2,100 0.02
041M160201 12/7/1995 g/kg 32 U Phenanthrene 240 1,500 0.02
041M160201 12/7/1995 g/kg 45 J Pyrene 665 2,600 0.02
041M160201 12/7/1995 ERM Quotient Sum 1.13
041M160201 12/7/1995 Mean ERM Quotient 0.05
041M160201 12/7/1995 Mean ERM Quotient without ND 0.02
041M160201 12/7/1995 Mean ERM Quotient Category 2



Table 10-5-12
Wetland 16 Phase II 
Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient

041M160301 12/7/1995 mg/kg 10.9 Arsenic 8.2 70 0.16
041M160301 12/7/1995 mg/kg 8.5 Cadmium 1.2 9.6 0.89
041M160301 12/7/1995 mg/kg 78.4 Chromium 81 370 0.21
041M160301 12/7/1995 mg/kg 90.8 Copper 34 270 0.34
041M160301 12/7/1995 mg/kg 182 Lead 46.7 218 0.83
041M160301 12/7/1995 mg/kg 0.41 J Mercury 0.15 0.71 0.58
041M160301 12/7/1995 mg/kg 8.4 J Nickel 20.9 51.6 0.16
041M160301 12/7/1995 mg/kg 1.8 J Silver 1 3.7 0.49
041M160301 12/7/1995 mg/kg 319 Zinc 150 410 0.78
041M160301 12/7/1995 g/kg 26 J 4,4'-DDE 2.2 27 0.96
041M160301 12/7/1995 g/kg 2.8 J 4,4'-DDT 1.58 46.1 0.06
041M160301 12/7/1995 g/kg 108.5 Total PCBs 22.7 180 0.60
041M160301 12/7/1995 g/kg 85 U 2-Methylnaphthalene 70 670 0.13
041M160301 12/7/1995 g/kg 41.5 U Acenaphthene 16 500 0.08
041M160301 12/7/1995 g/kg 85 U Acenaphthylene 44 640 0.13
041M160301 12/7/1995 g/kg 85 U Anthracene 85.3 1,100 0.08
041M160301 12/7/1995 g/kg 85 U Benzo(a)anthracene 261 1,600 0.05
041M160301 12/7/1995 g/kg 85 U Benzo(a)pyrene 430 1,600 0.05
041M160301 12/7/1995 g/kg 85 U Chrysene 384 2,800 0.03
041M160301 12/7/1995 g/kg 85 U Dibenz(a,h)anthracene 63.4 260 0.33
041M160301 12/7/1995 g/kg 100 J Fluoranthene 600 5,100 0.02
041M160301 12/7/1995 g/kg 41.5 U Fluorene 19 540 0.08
041M160301 12/7/1995 g/kg 85 U Naphthalene 160 2,100 0.04
041M160301 12/7/1995 g/kg 85 U Phenanthrene 240 1,500 0.06
041M160301 12/7/1995 g/kg 110 J Pyrene 665 2,600 0.04
041M160301 12/7/1995 ERM Quotient Sum 7.17
041M160301 12/7/1995 Mean ERM Quotient 0.29
041M160301 12/7/1995 Mean ERM Quotient without ND 0.24
041M160301 12/7/1995 Mean ERM Quotient Category 2

Shaded and bold cells indicate constituent exceeds ERM.

g/kg = micrograms per kilogram
U = not detected at or above the SQL (value in table is 1/2 reported value)
J = estimated value
Shaded cells indicate constituent exceeds ERL.

Notes:
ERL = Effects Range Low
ERM = Effects Range Median
mg/kg = milligrams per kilogram



Table 10-5-13
Wetland 16 Phase II 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 2 3 45.4 45.35 45.35 149 98.9 304 041W160201 304 NA Yes No SV
Antimony 0 3 12.7 5 27.95 12.7 ND 27.95 U NA Yes No SV
Arsenic 0 3 1.13 1 1.4 1.13 ND 1.4 U 36 EPA 0.04 No Max SQL< SV
Barium 2 3 12.6 12.55 12.55 25 30.5 31.9 041W160101 31.9 J NA Yes No SV
Beryllium 0 3 0.417 0.25 0.5 0.417 ND 0.5 U NA Yes No SV
Cadmium 0 3 1.77 1.5 2.3 1.77 ND 2.3 UJ 9.3 EPA 0.25 No Max SQL< SV
Calcium 3 3 121,000 104,000 145,000 001W001601 145,000 NA Yes No SV
Chromium 0 3 4.2 4 4.6 4.2 ND 4.6 U 50 EPA 0.09 No Max SQL< SV
Cobalt 0 3 2.22 1.5 3.65 2.22 ND 3.65 U NA Yes No SV
Copper 0 3 2.08 2 2.25 2.08 ND 2.25 U 2.9 EPA 0.78 No Max SQL< SV
Cyanide (CN) 0 3 3.33 2.5 5 3.33 ND 5 U 1 EPA 5 Yes Max SQL > SV
Iron 3 3 750 414 1020 041W160201 1,020 NA Yes No SV
Lead 0 3 3 0.5 8 3 ND 8 UJ 8.5 EPA 0.94 No Max SQL< SV
Magnesium 3 3 351,000 294,000 419,000 001W001601 419,000 NA Yes No SV
Manganese 3 3 54 50.1 56.6 001W001601 56.6 NA Yes No SV
Mercury 0 3 0.0767 0.065 0.1 0.0767 ND 0.1 U 0.025 EPA 4 Yes Max SQL > SV
Nickel 0 3 6.73 6 8.2 6.73 ND 8.2 U 8.3 EPA 0.99 No Max SQL< SV
Potassium 3 3 125,000 98,700 162,000 001W001601 162,000 NA Yes No SV
Selenium 0 3 1.65 1.5 1.95 1.65 ND 1.95 UJ 71 EPA 0.03 No Max SQL< SV
Silver 0 3 1.93 1.8 2 1.93 ND 2 U 0.23 EPA 8.7 Yes Max SQL > SV
Sodium 3 3 2,980,000 2,410,000 3,820,000 001W001601 3,820,000 NA Yes No SV
Thallium 2 3 180 180 180 69.6 13.9 14.8 041W160201 14.8 6.3 FDEP 2.35 Yes Max Detect > SV
Vanadium 0 3 1.4 1 2.2 1.4 ND 2.2 U NA Yes No SV
Zinc 2 3 4.6 4.6 4.6 6.37 7.1 7.4 041W160101 7.4 J 86 EPA 0.09 No Max Detect < SV
Pesticides  ( g/L)
Aldrin 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Dieldrin 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan I 0 3 0.025 0.025 0.025 0.025 ND 0.025 U 0.0087 EPA 2.87 Yes Max SQL > SV
Endosulfan II 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan sulfate 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Heptachlor 0 3 0.025 0.025 0.025 0.025 ND 0.025 U 0.0036 EPA 6.94 Yes Max SQL > SV
Heptachlor epoxide 0 3 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 Yes Max SQL > SV
Methoxychlor 0 3 0.25 0.25 0.25 0.25 ND 0.25 U NA Yes No SV
Toxaphene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
alpha-Chlordane 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-Chlordane 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Total Chlordane 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.004 EPA 12.5 Yes Max SQL > SV
Endrin 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin aldehyde 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin ketone 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 21.7 Yes Max SQL > SV
Total Endrin 0 3 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
alpha-BHC 0 3 0.025 0.025 0.025 0.025 ND 0.025 U 0.005 FDEP 5 Yes Max SQL > SV
beta-BHC 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
delta-BHC 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-BHC (Lindane) 0 3 0.025 0.025 0.025 0.025 ND 0.025 U 0.016 EPA 1.56 Yes Max SQL > SV
Total BHC 0 3 0.1 0.1 0.1 0.1 ND 0.1 U NA Yes No SV
4,4'-DDD 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 Yes Max SQL > SV
4,4'-DDE 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 Yes Max SQL > SV
4,4'-DDT 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 84.7 Yes Max SQL > SV
Total DDT 0 3 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
PCBs ( g/L)
Aroclor-1016 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1221 0 3 1 1 1 1 ND 1 U NA Yes No SV
Aroclor-1232 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1242 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1248 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1254 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1260 0 3 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 FDEP 35.7 Yes Max SQL > SV
Total PCB 0 3 4 4 4 4 ND 4 U NA Yes No SV



Table 10-5-13
Wetland 16 Phase II 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

SVOCs  ( g/L)
1,2,4-Trichlorobenzene 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
1,2-Dichlorobenzene 0 1 5 5 5 5 ND 5 U 19.7 EPA 0.25 No Max SQL< SV
1,3-Dichlorobenzene 0 1 5 5 5 5 ND 5 U NA Yes No SV
1,4-Dichlorobenzene 0 1 5 5 5 5 ND 5 U 3 FDEP 1.67 Yes Max SQL > SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
2,4,5-Trichlorophenol 0 3 10.8 10 12.5 10.8 ND 12.5 U NA Yes No SV
2,4,6-Trichlorophenol 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
2,4-Dichlorophenol 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
2,4-Dimethylphenol 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
2,4-Dinitrophenol 0 3 10.8 10 12.5 10.8 ND 12.5 U NA Yes No SV
2,4-Dinitrotoluene 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
2,6-Dinitrotoluene 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
2-Chloronaphthalene 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
2-Chlorophenol 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
2-Methyl-4,6-Dinitrophenol 0 3 10.8 10 12.5 10.8 ND 12.5 U NA Yes No SV
2-Methylphenol (o-Cresol) 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
2-Nitroaniline 0 3 5.83 2.5 12.5 5.83 ND 12.5 U NA Yes No SV
2-Nitrophenol 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
3,3'-Dichlorobenzidine 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
3-Nitroaniline 0 3 10.8 10 12.5 10.8 ND 12.5 U NA Yes No SV
4-Bromophenyl-phenylether 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
4-Chloro-3-methylphenol 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
4-Chloroaniline 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
4-Chlorophenylphenyl ether 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
4-Methylphenol (p-Cresol) 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
4-Nitroaniline 0 3 10.8 10 12.5 10.8 ND 12.5 U NA Yes No SV
4-Nitrophenol 0 3 10.8 10 12.5 10.8 ND 12.5 U NA Yes No SV
Benzo(b)fluoranthene 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Benzo(g,h,i)perylene 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Benzo(k)fluoranthene 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
bis(2-Chloroethoxy)methane 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
bis(2-Chloroethyl)ether 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
Butylbenzylphthalate 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
Carbazole 0 1 5 5 5 5 ND 5 U NA Yes No SV
Dibenzofuran 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
Diethylphthalate 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
Dimethylphthalate 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
Di-n-butylphthalate 0 3 3.33 2.5 5 3.33 ND 5 U 3.4 EPA 1.47 No Max SQL< SV
Di-n-octylphthalate 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
Hexachlorobenzene 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Hexachlorobutadiene 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
Hexachlorocyclopentadiene 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
Hexachloroethane 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
Indeno(1,2,3-cd)pyrene 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Isophorone 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
Nitrobenzene 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
N-Nitroso-di-n-propylamine 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
N-Nitrosodiphenylamine 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
Pentachlorophenol 0 3 5.83 2.5 12.5 5.83 ND 12.5 U NA Yes No SV
Phenol 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
PAHs ( g/L)
2-Methylnaphthalene 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Acenaphthene 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Acenaphthylene 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Anthracene 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Benzo(a)anthracene 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Benzo(a)pyrene 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Chrysene 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Dibenz(a,h)anthracene 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Fluoranthene 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Fluorene 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Naphthalene 0 3 2 0.5 5 2 ND 5 U 23.5 EPA 0.21 No Max SQL< SV
Phenanthrene 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Pyrene 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Total PAH 0 3 26 6.5 65 26 ND 65 U NA Yes No SV



Table 10-5-13
Wetland 16 Phase II 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

VOCs
1,1,1-Trichloroethane 0 3 2 0.5 5 2 ND 5 U 270 FDEP 0.02 No Max SQL< SV
1,1,2,2-Tetrachloroethane 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
1,1,2-Trichloroethane 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
1,1-Dichloroethane 1 3 0.5 0.5 0.5 1 2 2 001W001601 2 J NA Yes No SV
1,1-Dichloroethene 0 3 2 0.5 5 2 ND 5 U 3.2 FDEP 1.56 No Max SQL< SV
1,2-Dibromo-3-Chloropropane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dibromoethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichlorobenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 19.7 EPA 0.03 No Max SQL< SV
1,2-Dichloroethane 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
1,2-Dichloroethene (total) 0 1 5 5 5 5 ND 5 U NA Yes No SV
1,2-Dichloropropane 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
1,3-Dichlorobenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,4-Dichlorobenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 3 FDEP 0.17 No Max SQL< SV
2-Butanone (MEK) 0 1 5 5 5 5 ND 5 U NA Yes No SV
2-Hexanone 0 1 5 5 5 5 ND 5 U NA Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 3 3.33 2.5 5 3.33 ND 5 U NA Yes No SV
Acetone 0 1 5 5 5 5 ND 5 U NA Yes No SV
Benzene 0 3 2 0.5 5 2 ND 5 U 71.28 FDEP 0.07 No Max SQL< SV
Bromochloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromodichloromethane 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Bromoform 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Bromomethane 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Carbon disulfide 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Carbon tetrachloride 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Chlorobenzene 2 3 0.5 0.5 0.5 0.833 1 1 041W160101 1 17 FDEP 0.06 No Max Detect < SV
Chloroethane 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Chloroform 0 3 2 0.5 5 2 ND 5 U 470.8 FDEP 0.01 No Max SQL< SV
Chloromethane 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
cis-1,2-Dichloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
cis-1,3-Dichloropropene 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Dibromochloromethane 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Ethylbenzene 0 3 2 0.5 5 2 ND 5 U 4.3 EPA 1.16 No Max SQL< SV
Methylene chloride 0 3 2.67 1.5 3.5 2.67 ND 3.5 U 1,580 FDEP 0.00 No Max SQL< SV
Styrene 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Tetrachloroethene 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Toluene 0 3 2 0.5 5 2 ND 5 U 37 EPA 0.135 No Max SQL< SV
trans-1,2-Dichloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
trans-1,3-Dichloropropene 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Trichloroethene 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Vinyl chloride 0 3 2 0.5 5 2 ND 5 U NA Yes No SV
Xylene (Total) 0 3 2 0.5 5 2 ND 5 U NA Yes No SV

Sources for Screening Values (SVs):
EPA = Ambient Water Quality Criteria
FDEP = Surface Water Quality Criteria
 
 
 
 
 

UJ = Not detected.  SQL is estimated.  
D = Diluted Result

SV    = Screening value (detailed explanation for SVs provided in Section 8). Average result calculations include summing detections and one half the detection limits  
RV    = Refinement value (detailed explanation of RVs provided in Section 8). for not detected parameters.  As a result, some average detections may exceed the

SQL = Sample Quanitation Limit

N/A = No screening value available HQ    = Hazard Quotient. maximum detections.

Notes:
Supporting Information: Supporting Information:

HQ = Hazard Quotient

U or ND = Not Detected at or above the SQL N/R   = No refinement value available. Parameters in bold were detected and exceeded the screening value.
J = Estimated Value N/A   = Not Applicable.



Table 10-5-14
Wetland 16 Phase II
Surface Water COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum None None 1,1-Dichloroethane
Barium
Calcium
Iron
Magnesium
Manganese
Potassium
Sodium
Thallium

Antimony Aldrin 1,2,4-Trichlorobenzene 1,1,2,2-Tetrachloroethane
Beryllium Dieldrin 1,3-Dichlorobenzene 1,1,2-Trichloroethane
Cobalt Endosulfan I 1,4-Dichlorobenzene 1,2-Dibromo-3-Chloropropane
Cyanide (CN) Endosulfan II 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,2-Dibromoethane
Mercury Endosulfan sulfate 2,4,5-Trichlorophenol 1,2-Dichloroethane
Silver Heptachlor 2,4,6-Trichlorophenol 1,2-Dichloroethene (total)
Vanadium Heptachlor epoxide 2,4-Dichlorophenol 1,2-Dichloropropane

Methoxychlor 2,4-Dimethylphenol 1,3-Dichlorobenzene
Toxaphene 2,4-Dinitrophenol 2-Butanone (MEK)
alpha-Chlordane 2,4-Dinitrotoluene 2-Hexanone
gamma-Chlordane 2,6-Dinitrotoluene 4-Methyl-2-Pentanone (MIBK)
Total Chlordane 2-Chloronaphthalene Acetone
Endrin 2-Chlorophenol Bromochloromethane
Endrin aldehyde 2-Methyl-4,6-Dinitrophenol Bromodichloromethane
Endrin ketone 2-Methylphenol (o-Cresol) Bromoform
Total Endrin 2-Nitroaniline Bromomethane
alpha-BHC 2-Nitrophenol Carbon disulfide
beta-BHC 3,3'-Dichlorobenzidine Carbon tetrachloride
delta-BHC 3-Nitroaniline Chloroethane
gamma-BHC (Lindane) 4-Bromophenyl-phenylether Chloromethane
Total BHC 4-Chloro-3-methylphenol cis-1,2-Dichloroethene
4,4'-DDD 4-Chloroaniline cis-1,3-Dichloropropene
4,4'-DDE 4-Chlorophenylphenyl ether Dibromochloromethane
4,4'-DDT 4-Methylphenol (p-Cresol) Styrene
Total DDT 4-Nitroaniline Tetrachloroethene
Aroclor-1016 4-Nitrophenol trans-1,2-Dichloroethene
Aroclor-1221 Benzo(b)fluoranthene trans-1,3-Dichloropropene
Aroclor-1232 Benzo(g,h,i)perylene Trichloroethene
Aroclor-1242 Benzo(k)fluoranthene Vinyl chloride
Aroclor-1248 bis(2-Chloroethoxy)methane Xylene (Total)
Aroclor-1254 bis(2-Chloroethyl)ether
Aroclor-1260 bis(2-Ethylhexyl)phthalate (BEHP)
Total PCB Butylbenzylphthalate

Carbazole
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-octylphthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Phenanthrene
Pyrene
Total PAHs

Detected Parameters

Not Detected Parameters



Table 10-5-15
Wetland 16 Phase II 
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maxium 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Number 
Analyzed

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 2 3 45.4 45.35 45.35 149 98.9 304 041W160201 304 NA 2,927.50 0 3 No Max Result < Ref. Conc.
Antimony 0 3 12.7 5 27.95 12.7 ND 27.95 U NA 4.15 0 3 No Parameter Not Detected
Barium 2 3 12.6 12.55 12.55 25 30.5 31.9 041W160101 31.9 J NA 9.43 3 3 Yes Max Result > Ref. Conc.
Beryllium 0 3 0.417 0.25 0.5 0.417 ND 0.5 U NA 0.82 0 3 No Max SQL < Ref. Conc.
Calcium 3 3 121,000 104,000 145,000 001W001601 145,000 NA 76,800 3 3 No Essential Nutrient
Cobalt 0 3 2.22 1.5 3.65 2.22 ND 3.65 U NA 2.38 0 3 No Parameter Not Detected
Cyanide (CN) 0 3 3.33 2.5 5 3.33 ND 5 U 1 EPA 5 3.33 4.1 0 3 No Parameter Not Detected
Iron 3 3 750 414 1,020 041W160201 1,020 NA 1352 0 3 No Max Result < Ref. Conc.
Magnesium 3 3 351,000 294,000 419,000 001W001601 419,000 NA 243,650 3 3 No Essential Nutrient
Manganese 3 3 54 50.1 56.6 001W001601 56.6 NA 12.15 3 3 Yes Max Result > Ref. Conc.
Mercury 0 3 0.0767 0.065 0.1 0.0767 ND 0.1 U 0.025 EPA 4 3.07 0.21 0 3 No Max SQL < Ref. Conc.
Potassium 3 3 125,000 98,700 162,000 001W001601 162,000 NA 81,250 3 3 No Essential Nutrient
Silver 0 3 1.93 1.8 2 1.93 ND 2 U 0.23 EPA 9 8.41 3.01 0 3 No Max SQL < Ref. Conc.
Sodium 3 3 2,980,000 2,410,000 3,820,000 001W001601 3,820,000 NA 1,952,000 3 3 No Essential Nutrient
Thallium 2 3 180 180 180 69.6 13.9 14.8 041W160201 14.8 6.3 FDEP 2.35 11 2.55 3 3 Yes Max Result > Ref. Conc.
Vanadium 0 3 1.4 1 2.2 1.4 ND 2.2 U NA 6.69 0 3 No Max SQL < Ref. Conc.
Pesticides ( g/L)
Aldrin 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 3 No Parameter Not Detected
Dieldrin 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 3 No Parameter Not Detected
Endosulfan I 0 3 0.025 0.025 0.025 0.025 ND 0.025 U 0.0087 EPA 3 2.87 0 3 No Parameter Not Detected
Endosulfan II 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 3 No Parameter Not Detected
Endosulfan sulfate 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 3 No Parameter Not Detected
Heptachlor 0 3 0.025 0.025 0.025 0.025 ND 0.025 U 0.0036 EPA 7 6.94 0 3 No Parameter Not Detected
Heptachlor epoxide 0 3 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 625 0 3 No Parameter Not Detected
Methoxychlor 0 3 0.25 0.25 0.25 0.25 ND 0.25 U NA 0 3 No Parameter Not Detected
Toxaphene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No Parameter Not Detected
alpha-Chlordane 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 3 No Parameter Not Detected
gamma-Chlordane 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 3 No Parameter Not Detected
Total Chlordane 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.004 EPA 12.5 12.5 0 3 No Parameter Not Detected
Endrin 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 3 No Parameter Not Detected
Endrin aldehyde 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 3 No Parameter Not Detected
Endrin ketone 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 22 21.7 0 3 No Parameter Not Detected
Total Endrin 0 3 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 3 No Parameter Not Detected
alpha-BHC 0 3 0.025 0.025 0.025 0.025 ND 0.025 U 0.005 FDEP 5 5 0 3 No Parameter Not Detected
beta-BHC 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 3 No Parameter Not Detected
delta-BHC 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 3 No Parameter Not Detected
gamma-BHC (Lindane) 0 3 0.025 0.025 0.025 0.025 ND 0.025 U 0.016 EPA 2 1.56 0 3 No Parameter Not Detected
Total BHC 0 3 0.1 0.1 0.1 0.1 ND 0.1 U NA 0 3 No Parameter Not Detected
4,4'-DDD 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 167 0 3 No Parameter Not Detected
4,4'-DDE 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 250 0 3 No Parameter Not Detected
4,4'-DDT 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 85 84.7 0 3 No Parameter Not Detected
Total DDT 0 3 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 3 No Parameter Not Detected
PCBs ( g/L)
Aroclor-1016 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No Parameter Not Detected
Aroclor-1221 0 3 1 1 1 1 ND 1 U NA 0 3 No Parameter Not Detected
Aroclor-1232 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No Parameter Not Detected
Aroclor-1242 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No Parameter Not Detected
Aroclor-1248 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No Parameter Not Detected
Aroclor-1254 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No Parameter Not Detected
Aroclor-1260 0 3 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 FDEP 36 35.7 0 3 No Parameter Not Detected
Total PCB 0 3 4 4 4 4 ND 4 U NA 0 3 No Parameter Not Detected
SVOCs ( g/L)
1,2,4-Trichlorobenzene 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
1,3-Dichlorobenzene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
1,4-Dichlorobenzene 0 1 5 5 5 5 ND 5 U 3 FDEP 2 1.67 0 1 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chl 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
2,4,5-Trichlorophenol 0 3 10.8 10 12.5 10.8 ND 12.5 U NA 0 3 No Parameter Not Detected
2,4,6-Trichlorophenol 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
2,4-Dichlorophenol 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
2,4-Dimethylphenol 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
2,4-Dinitrophenol 0 3 10.8 10 12.5 10.8 ND 12.5 U NA 0 3 No Parameter Not Detected
2,4-Dinitrotoluene 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
2,6-Dinitrotoluene 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
2-Chloronaphthalene 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
2-Chlorophenol 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 3 10.8 10 12.5 10.8 ND 12.5 U NA 0 3 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
2-Nitroaniline 0 3 5.83 2.5 12.5 5.83 ND 12.5 U NA 0 3 No Parameter Not Detected
2-Nitrophenol 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
3-Nitroaniline 0 3 10.8 10 12.5 10.8 ND 12.5 U NA 0 3 No Parameter Not Detected
4-Bromophenyl-phenylether 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
4-Chloro-3-methylphenol 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
4-Chloroaniline 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
4-Methylphenol (p-Cresol) 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
4-Nitroaniline 0 3 10.8 10 12.5 10.8 ND 12.5 U NA 0 3 No Parameter Not Detected



Table 10-5-15
Wetland 16 Phase II 
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maxium 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Number 
Analyzed

Retained for 
Refinement? Rationale

SVOCs ( g/L) - cont.
4-Nitrophenol 0 3 10.8 10 12.5 10.8 ND 12.5 U NA 0 3 No Parameter Not Detected
Benzo(b)fluoranthene 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Benzo(g,h,i)perylene 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Benzo(k)fluoranthene 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
Butylbenzylphthalate 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
Carbazole 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Dibenzofuran 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
Diethylphthalate 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
Dimethylphthalate 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
Di-n-octylphthalate 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
Hexachlorobenzene 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Hexachlorobutadiene 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
Hexachlorocyclopentadiene 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
Hexachloroethane 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Isophorone 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
Nitrobenzene 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
N-Nitrosodiphenylamine 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
Pentachlorophenol 0 3 5.83 2.5 12.5 5.83 ND 12.5 U NA 0 3 No Parameter Not Detected
Phenol 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
PAHs ( g/L)
2-Methylnaphthalene 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Acenaphthene 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Acenaphthylene 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Anthracene 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Benzo(a)anthracene 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Benzo(a)pyrene 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Chrysene 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Dibenz(a,h)anthracene 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Fluoranthene 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Fluorene 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Naphthalene 0 3 2 0.5 5 2 ND 5 U 23.5 EPA 0.21 0.09 0 3 No Parameter Not Detected
Phenanthrene 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Pyrene 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Total PAH 0 3 26 6.5 65 26 ND 65 U NA 0 3 No Parameter Not Detected
VOCs ( g/L)
1,1,2,2-Tetrachloroethane 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
1,1,2-Trichloroethane 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
1,1-Dichloroethane 1 3 0.5 0.5 0.5 1 2 2 001W001601 2 J NA 0 3 Yes No SV
1,2-Dibromo-3-Chloropropane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
1,2-Dibromoethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
1,2-Dichloroethane 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
1,2-Dichloroethene (total) 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
1,2-Dichloropropane 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
1,3-Dichlorobenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
2-Butanone (MEK) 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
2-Hexanone 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 3 3.33 2.5 5 3.33 ND 5 U NA 0 3 No Parameter Not Detected
Acetone 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Bromochloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Bromodichloromethane 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Bromoform 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Bromomethane 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Carbon disulfide 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Carbon tetrachloride 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Chloroethane 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Chloromethane 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
cis-1,2-Dichloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
cis-1,3-Dichloropropene 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Dibromochloromethane 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Styrene 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Tetrachloroethene 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
trans-1,2-Dichloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
trans-1,3-Dichloropropene 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Trichloroethene 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Vinyl chloride 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected
Xylene (Total) 0 3 2 0.5 5 2 ND 5 U NA 0 3 No Parameter Not Detected

Notes:
Sources for Screening Values (SVs): Supporting Information: Supporting Information:

N/A   = Not applicable.
FDEP = Surface Water Quality Criteria HQ = Hazard Quotient D = Diluted Result RV   = Refinement value (detailed explanation of RVs provided in Section 8). Average result calculations include summing detections and one half the detection limits for not detected 
EPA = Ambient Water Quality Criteria SQL = Sample Quanitation Limit UJ = Not detected.  SQL is estimated.  SV   = Screening value (detailed explanation for SVs provided in Section 8).

parameters.  As a result, some average detections may exceed the Max detections.
 U or ND = Not Detected at or above the SQL N/R   = No refinement value available. Parameters in bold were detected and exceeded Ref. Conc.s.
 N/A = No screening value available J = Estimated Value PEL  = Probable effects level.



Table 10-5-16
Wetland 16 Phase II 
Surface Water COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Manganese None None 1,1-Dichloroethane
Thallium
Barium

Detected Parameters



Table 10-5-17
Wetland 16 Phase III 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Aluminum 1 1 5,320 5,320 041M160301 5,320 J N/A Yes No SV
Antimony 0 1 1.3 1.3 ND 1.3 U 12 2 0.11 No Max SQL< SV
Arsenic 1 1 5.5 5.5 041M160301 5.5 7.24 1, 2 0.76 No Max Detect < SV
Barium 1 1 4.7 4.7 041M160301 4.7 N/A Yes No SV
Beryllium 1 1 0.26 0.26 041M160301 0.26 N/A Yes No SV
Cadmium 1 1 0.91 0.91 041M160301 0.91 0.676 1 1.35 Yes Max Detect > SV
Calcium 1 1 962 962 041M160301 962 N/A Yes No SV
Chromium 1 1 24.6 24.6 041M160301 24.6 52.3 1, 2 0.47 No Max Detect < SV
Cobalt 1 1 0.86 0.86 041M160301 0.86 J N/A Yes No SV
Copper 1 1 16 16 041M160301 16 18.7 1, 2 0.86 No Max Detect < SV
Iron 1 1 17,000 17,000 041M160301 17,000 N/A Yes No SV
Lead 1 1 29.4 29.4 041M160301 29.4 30.2 1, 2 0.97 No Max Detect < SV
Magnesium 1 1 2,410 2,410 041M160301 2,410 N/A Yes No SV
Manganese 1 1 39 39 041M160301 39 N/A Yes No SV
Mercury 1 1 0.07 0.07 041M160301 0.07 J 0.13 1, 2 0.54 No Max Detect < SV
Nickel 1 1 4.4 4.4 041M160301 4.4 15.9 1, 2 0.28 No Max Detect < SV
Potassium 1 1 1,060 1,060 041M160301 1,060 N/A Yes No SV
Selenium 1 1 1 1 041M160301 1 J N/A Yes No SV
Silver 1 1 0.34 0.34 041M160301 0.34 J 0.733 1 0.46 No Max Detect < SV
Sodium 1 1 8,450 8,450 041M160301 8,450 N/A Yes No SV
Thallium 0 1 0.5 0.5 ND 0.5 UJ N/A Yes No SV
Vanadium 1 1 15.3 15.3 041M160301 15.3 N/A Yes No SV
Zinc 1 1 68.5 68.5 041M160301 68.5 124 1, 2 0.55 No Max Detect < SV

2-Methylnaphthalene 0 1 435 435 ND 435 U 20.2 1 21.5 Yes Max SQL > SV
Acenaphthene 0 1 435 435 ND 435 U 6.71 1 64.8 Yes Max SQL > SV
Acenaphthylene 0 1 435 435 ND 435 U 5.87 1 74.1 Yes Max SQL > SV
Anthracene 0 1 435 435 ND 435 U 46.9 1 9.28 Yes Max SQL > SV
Benzo(a)anthracene 0 1 435 435 ND 435 U 74.8 1 5.82 Yes Max SQL > SV
Benzo(a)pyrene 0 1 435 435 ND 435 U 88.8 1 4.9 Yes Max SQL > SV
Chrysene 0 1 435 435 ND 435 U 108 1 4.03 Yes Max SQL > SV
Dibenz(a,h)anthracene 0 1 435 435 ND 435 U 6.22 1 69.9 Yes Max SQL > SV
Fluoranthene 1 1 32 32 041M160301 32 J 113 1 0.28 No Max Detect < SV
Fluorene 0 1 435 435 ND 435 U 21.2 1 20.5 Yes Max SQL > SV
Naphthalene 0 1 435 435 ND 435 U 34.6 1 12.6 Yes Max SQL > SV
Phenanthrene 0 1 435 435 ND 435 U 86.7 1 5.02 Yes Max SQL > SV
Pyrene 0 1 435 435 ND 435 U 153 1 2.84 Yes Max SQL > SV
Total PAHs 1 1 5250 5250 041M160301 5,250 1,684 1, 2 3.12 Yes Max Detect > SV
TOC Normalized PAHs 1 1 308.94 308.94 041M160301 308.94 290 3 1.07 Yes Max Detect > SV

Aroclor-1016 0 1 43.5 43.5 ND 43.5 U 21.6 N/A 2.01 Yes Max SQL > SV
Aroclor-1221 0 1 90 90 ND 90 U 67 2 1.34 Yes Max SQL > SV
Aroclor-1232 0 1 43.5 43.5 ND 43.5 U 21.6 N/A 2.01 Yes Max SQL > SV
Aroclor-1242 0 1 43.5 43.5 ND 43.5 U 21.6 N/A 2.01 Yes Max SQL > SV
Aroclor-1248 0 1 43.5 43.5 ND 43.5 U 21.6 N/A 2.01 Yes Max SQL > SV
Aroclor-1254 0 1 43.5 43.5 ND 43.5 U 21.6 N/A 2.01 Yes Max SQL > SV
Aroclor-1260 0 1 43.5 43.5 ND 43.5 U 21.6 N/A 2.01 Yes Max SQL > SV
Total PCBs 0 1 351 351 ND 351 U 21.6 1 16.3 Yes Max SQL > SV

Aldrin 0 1 2.25 2.25 ND 2.25 U N/A Yes No SV
Dieldrin 0 1 4.35 4.35 ND 4.35 U 0.716 1 6.08 Yes Max SQL > SV
Endosulfan I 0 1 2.25 2.25 ND 2.25 U N/A Yes No SV
Endosulfan II 0 1 4.35 4.35 ND 4.35 U N/A Yes No SV
Endosulfan sulfate 0 1 4.35 4.35 ND 4.35 U N/A Yes No SV
Heptachlor 0 1 2.25 2.25 ND 2.25 U N/A Yes No SV
Heptachlor epoxide 0 1 2.25 2.25 ND 2.25 U N/A Yes No SV
Methoxychlor 0 1 22.5 22.5 ND 22.5 U N/A Yes No SV
Toxaphene 0 1 225 225 ND 225 U N/A Yes No SV

Metals (mg/kg)

PAHs ( g/kg)

PCBs ( g/kg)

Pesticides ( g/kg)



Table 10-5-17
Wetland 16 Phase III 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

alpha-Chlordane 0 1 2.25 2.25 ND 2.25 U 1.7 1 1.32 Yes Max SQL > SV
gamma-Chlordane 0 1 2.25 2.25 ND 2.25 U 1.7 1 1.32 Yes Max SQL > SV
Total Chlordane 0 1 4.5 4.5 ND 4.5 U 1.7 1 2.65 Yes Max SQL > SV
Endrin 1 1 1.3 1.3 041M160301 1.3 J 3.3 2 0.39 No Max Detect < SV
Endrin aldehyde 0 1 4.35 4.35 ND 4.35 U 3.3 2 1.32 Yes Max SQL > SV
Endrin ketone 0 1 4.35 4.35 ND 4.35 U 3.3 2 1.32 Yes Max SQL > SV
Total Endrin 1 1 10 10 041M160301 10 3.3 2 3.03 Yes Max Detect > SV
alpha-BHC 0 1 2.25 2.25 ND 2.25 U N/A Yes No SV
beta-BHC 0 1 2.25 2.25 ND 2.25 U 0.32 N/A 7.03 Yes Max SQL > SV
delta-BHC 0 1 2.25 2.25 ND 2.25 U 0.32 N/A 7.03 Yes Max SQL > SV
gamma-BHC (Lindane) 0 1 2.25 2.25 ND 2.25 U 0.32 1 7.03 Yes Max SQL > SV
Total BHC 0 1 9 9 ND 9 U 0.32 2 28.1 Yes Max SQL > SV
4,4'-DDD 1 1 6.9 6.9 041M160301 6.9 J 1.22 1 5.66 Yes Max Detect > SV
4,4'-DDE 1 1 4.8 4.8 041M160301 4.8 J 2.07 1 2.32 Yes Max Detect > SV
4,4'-DDT 1 1 16 16 041M160301 16 1.19 1 13.4 Yes Max Detect > SV
Total DDT 1 1 27.7 27.7 041M160301 27.7 3.3 2 8.39 Yes Max Detect > SV

1,2,4-Trichlorobenzene 0 1 435 435 ND 435 U N/A Yes No SV
1,2-Dichlorobenzene 0 1 435 435 ND 435 U N/A Yes No SV
1,3-Dichlorobenzene 0 1 435 435 ND 435 U N/A Yes No SV
1,4-Dichlorobenzene 0 1 435 435 ND 435 U N/A Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 1 435 435 ND 435 UJ N/A Yes No SV
2,4,5-Trichlorophenol 0 1 435 435 ND 435 U N/A Yes No SV
2,4,6-Trichlorophenol 0 1 435 435 ND 435 U N/A Yes No SV
2,4-Dichlorophenol 0 1 435 435 ND 435 U N/A Yes No SV
2,4-Dimethylphenol 0 1 435 435 ND 435 U N/A Yes No SV
2,4-Dinitrophenol 0 1 1,050 1,050 ND 1,050 U N/A Yes No SV
2,4-Dinitrotoluene 0 1 435 435 ND 435 U N/A Yes No SV
2,6-Dinitrotoluene 0 1 435 435 ND 435 U N/A Yes No SV
2-Chloronaphthalene 0 1 435 435 ND 435 U N/A Yes No SV
2-Chlorophenol 0 1 435 435 ND 435 U N/A Yes No SV
2-Methyl-4,6-Dinitrophenol 0 1 1,050 1,050 ND 1,050 U N/A Yes No SV
2-Methylphenol (o-Cresol) 0 1 435 435 ND 435 U N/A Yes No SV
2-Nitroaniline 0 1 1,050 1,050 ND 1,050 U N/A Yes No SV
2-Nitrophenol 0 1 435 435 ND 435 U N/A Yes No SV
3,3'-Dichlorobenzidine 0 1 850 850 ND 850 UJ N/A Yes No SV
3-Methylphenol/4-Methylphenol 0 1 435 435 ND 435 U Yes No SV
3-Nitroaniline 0 1 1,050 1,050 ND 1,050 U N/A Yes No SV
4-Bromophenyl-phenylether 0 1 435 435 ND 435 U N/A Yes No SV
4-Chloro-3-methylphenol 0 1 435 435 ND 435 U N/A Yes No SV
4-Chloroaniline 0 1 435 435 ND 435 U N/A Yes No SV
4-Chlorophenylphenyl ether 0 1 435 435 ND 435 U N/A Yes No SV
4-Nitroaniline 0 1 1,050 1,050 ND 1,050 U N/A Yes No SV
4-Nitrophenol 0 1 1,050 1,050 ND 1,050 U N/A Yes No SV
Benzo(b)fluoranthene 0 1 435 435 ND 435 U N/A Yes No SV
Benzo(g,h,i)perylene 0 1 435 435 ND 435 U N/A Yes No SV
Benzo(k)fluoranthene 0 1 435 435 ND 435 U N/A Yes No SV
bis(2-Chloroethoxy)methane 0 1 435 435 ND 435 U N/A Yes No SV
bis(2-Chloroethyl)ether 0 1 435 435 ND 435 U N/A Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 0 1 435 435 ND 435 U 182 1, 2 2.39 Yes Max SQL > SV
Butylbenzylphthalate 0 1 435 435 ND 435 U 182 1, 2 2.39 Yes Max SQL > SV
Carbazole 0 1 435 435 ND 435 U N/A Yes No SV
Dibenzofuran 0 1 435 435 ND 435 U N/A Yes No SV
Diethylphthalate 0 1 435 435 ND 435 U 182 1, 2 2.39 Yes Max SQL > SV
Dimethylphthalate 0 1 435 435 ND 435 U 182 1, 2 2.39 Yes Max SQL > SV
Di-n-butylphthalate 0 1 435 435 ND 435 U 182 1, 2 2.39 Yes Max SQL > SV
Di-n-octylphthalate 0 1 435 435 ND 435 U 182 1, 2 2.39 Yes Max SQL > SV
Hexachlorobenzene 0 1 435 435 ND 435 U N/A Yes No SV
Hexachlorobutadiene 0 1 435 435 ND 435 U N/A Yes No SV

Pesticides ( g/kg) - cont.

SVOCs ( g/kg)



Table 10-5-17
Wetland 16 Phase III 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Hexachlorocyclopentadiene 0 1 435 435 ND 435 U N/A Yes No SV
Hexachloroethane 0 1 435 435 ND 435 U N/A Yes No SV
Indeno(1,2,3-cd)pyrene 0 1 435 435 ND 435 U N/A Yes No SV
Isophorone 0 1 435 435 ND 435 U N/A Yes No SV
Nitrobenzene 0 1 435 435 ND 435 U N/A Yes No SV
N-Nitroso-di-n-propylaMine 0 1 435 435 ND 435 U N/A Yes No SV
N-NitrosodiphenylaMine 0 1 435 435 ND 435 U N/A Yes No SV
Pentachlorophenol 0 1 1,050 1,050 ND 1,050 U N/A Yes No SV
Phenol 0 1 435 435 ND 435 U N/A Yes No SV

1,1,1-Trichloroethane 0 1 6.5 6.5 ND 6.5 U N/A Yes No SV
1,1,2,2-Tetrachloroethane 0 1 6.5 6.5 ND 6.5 U N/A Yes No SV
1,1,2-Trichloroethane 0 1 6.5 6.5 ND 6.5 U N/A Yes No SV
1,1-Dichloroethane 0 1 6.5 6.5 ND 6.5 U N/A Yes No SV
1,1-Dichloroethene 0 1 6.5 6.5 ND 6.5 U N/A Yes No SV
1,2-Dichloroethane 0 1 6.5 6.5 ND 6.5 U N/A Yes No SV
1,2-Dichloroethene (total) 0 1 6.5 6.5 ND 6.5 U N/A Yes No SV
1,2-Dichloropropane 0 1 6.5 6.5 ND 6.5 U N/A Yes No SV
2-Butanone (MEK) 0 1 13 13 ND 13 U N/A Yes No SV
2-Hexanone 0 1 13 13 ND 13 U N/A Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 1 13 13 ND 13 U N/A Yes No SV
Acetone 0 1 13 13 ND 13 U N/A Yes No SV
Benzene 0 1 6.5 6.5 ND 6.5 U N/A Yes No SV
Bromodichloromethane 0 1 6.5 6.5 ND 6.5 U N/A Yes No SV
Bromoform 0 1 6.5 6.5 ND 6.5 U N/A Yes No SV
Bromomethane 0 1 13 13 ND 13 U N/A Yes No SV
Carbon disulfide 0 1 6.5 6.5 ND 6.5 U N/A Yes No SV
Carbon tetrachloride 0 1 6.5 6.5 ND 6.5 U N/A Yes No SV
Chlorobenzene 0 1 6.5 6.5 ND 6.5 U N/A Yes No SV
Chloroethane 0 1 13 13 ND 13 U N/A Yes No SV
Chloroform 0 1 6.5 6.5 ND 6.5 U N/A Yes No SV
Chloromethane 0 1 13 13 ND 13 U N/A Yes No SV
cis-1,3-Dichloropropene 0 1 6.5 6.5 ND 6.5 U N/A Yes No SV
Dibromochloromethane 0 1 6.5 6.5 ND 6.5 U N/A Yes No SV
Ethylbenzene 0 1 6.5 6.5 ND 6.5 U N/A Yes No SV
Methylene chloride 0 1 6.5 6.5 ND 6.5 U N/A Yes No SV
Styrene 0 1 6.5 6.5 ND 6.5 U N/A Yes No SV
Tetrachloroethene 0 1 6.5 6.5 ND 6.5 U N/A Yes No SV
Toluene 0 1 6.5 6.5 ND 6.5 U N/A Yes No SV
trans-1,3-Dichloropropene 0 1 6.5 6.5 ND 6.5 U N/A Yes No SV
Trichloroethene 0 1 6.5 6.5 ND 6.5 U N/A Yes No SV
Vinyl chloride 0 1 13 13 ND 13 U N/A Yes No SV
Xylene (Total) 0 1 6.5 6.5 ND 6.5 U N/A Yes No SV

SVOCs ( g/kg) - cont.

 J = Estimated value UJ = Not detected.  SQL is estimated.

SV = Screening Value SQL = Sample Quantitation Limit D = Diluted Result
1 = USEPA Region 4 Screening Value.  Detailed explanation for SVs provided in Section 8.0. HQ = Hazard Quotient

 SHQ = Screening Hazard Quotient Parameters in bold were detected and exceeded screening values.

2 = FDEP Threshold effects level N/A = No screening value available. g/kg = micrograms per kilograms
 U or ND = Not Detected at or above the SQL mg/kg oc = milligrams per kilograms - organic carbon

mg/kg = milligrams per kilograms

VOCs ( g.kg)

Notes:
Sources for Screening Values: Supporting Information:



Table 10-5-18
Wetland 16 Phase III
Sediment COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs
Detected Parameters

Aluminum 4,4-DDD Total PAHs None
Barium 4,4-DDE TOC Normalized PAHs
Beryllium 4,4-DDT
Cadmium Total DDT
Calcium Total Endrin
Cobalt
Iron
Magnesium
Manganese
Potassium
Selenium
Sodium
Vanadium

Not Detected Parameters
Thallium Aldrin 1,2,4-Trichlorobenzene 1,1,1-Trichloroethane

Dieldrin 1,2-Dichlorobenzene 1,1,2,2-Tetrachloroethane
Endosulfan I 1,3-Dichlorobenzene 1,1,2-Trichloroethane
Endosulfan II 1,4-Dichlorobenzene 1,1-Dichloroethane
Endosulfan sulfate 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1-Dichloroethene
Heptachlor 2,4,5-Trichlorophenol 1,2-Dichloroethane
Heptachlor epoxide 2,4,6-Trichlorophenol 1,2-Dichloroethene (total)
Methoxychlor 2,4-Dichlorophenol 1,2-Dichloropropane
Toxaphene 2,4-Dimethylphenol 2-Butanone (MEK)
alpha-Chlordane 2,4-Dinitrophenol 2-Hexanone
gamma-Chlordane 2,4-Dinitrotoluene 4-Methyl-2-Pentanone (MIBK)
Total Chlordane 2,6-Dinitrotoluene Acetone
Endrin aldehyde 2-Chloronaphthalene Benzene
Endrin ketone 2-Chlorophenol Bromodichloromethane
alpha-BHC 2-Methyl-4,6-Dinitrophenol Bromoform
beta-BHC 2-Methylnaphthalene Bromomethane
delta-BHC 2-Methylphenol (o-Cresol) Carbon disulfide
gamma-BHC (Lindane) 2-Nitroaniline Carbon tetrachloride
Total BHC 2-Nitrophenol Chlorobenzene
Aroclor-1016 3,3'-Dichlorobenzidine Chloroethane
Aroclor-1221 3-Methylphenol/4-Methylpheno Chloroform
Aroclor-1232 3-Nitroaniline Chloromethane
Aroclor-1242 4-Bromophenyl-phenylether cis-1,3-Dichloropropene
Aroclor-1248 4-Chloro-3-methylphenol Dibromochloromethane
Aroclor-1254 4-Chloroaniline Ethylbenzene
Aroclor-1260 4-Chlorophenylphenyl ether Methylene chloride
Total PCBs 4-Nitroaniline Styrene

4-Nitrophenol Tetrachloroethene
Acenaphthene Toluene
Acenaphthylene trans-1,3-Dichloropropene
Anthracene Trichloroethene
Benzo(a)anthracene Vinyl chloride
Benzo(a)pyrene Xylene (Total)
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate (BEHP)
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene



Table 10-5-19
Wetland 16 Phase III 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value Source

Maximum 
Result    
SV HQ

Average 
Result    
SV HQ

Maximum 
Result   RV 

HQ

Average 
Result   RV 

HQ

Number 
Detected 

> RV
Reference 

Concentration

Number Detected 
> Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

Aluminum 1 1 5,320 5,320 5,320 5,320 J 041M160301 NA 0 4,274 1 Yes EPC > RC and no RV
Barium 1 1 4.7 4.7 4.7 4.7 041M160301 NA 0 3.84 1 Yes EPC > RC and no RV
Beryllium 1 1 0.26 0.26 0.26 0.26 041M160301 NA 0 0.13 1 Yes EPC > RC and no RV
Cadmium 1 1 0.91 0.91 0.91 0.91 041M160301 0.676 4.21 PEL 1.35 1.35 0.22 0.22 0 0.39 1 No EPC > RC, but < RV
Calcium 1 1 962 962 962 962 041M160301 NA 0 1,978.80 0 No EPC < RC; Essential Nutrient
Cobalt 1 1 0.86 0.86 0.86 0.86 J 041M160301 NA 0 0.91 0 No EPC < RC
Iron 1 1 17,000 17,000 17,000 17,000 041M160301 NA 0 2,684.40 1 Yes EPC > RC and no RV
Magnesium 1 1 2,410 2,410 2,410 2,410 041M160301 NA 0 2,943.60 0 No EPC < RC; Essential Nutrient
Manganese 1 1 39 39 39 39 041M160301 NA 0 9.81 1 Yes EPC > RC and no RV
Potassium 1 1 1,060 1,060 1,060 1,060 041M160301 NA 0 899.72 1 No Essential Nutrient
Selenium 1 1 1 1 1 1 J 041M160301 NA 0 0.66 1 Yes EPC > RC and no RV
Sodium 1 1 8,450 8,450 8,450 8,450 041M160301 NA 0 11,439.60 0 No EPC < RC; Essential Nutrient
Thallium 0 1 0.5 0.5 0.5 0.5 0.5 UJ ND NA 0 0.39 0 No Parameter Not Detected
Vanadium 1 1 15.3 15.3 15.3 15.3 041M160301 NA 0 8.59 1 Yes EPC > RC and no RV

2-Methylnaphthalene 0 1 435 435 435 435 435 U ND 20.2 201 PEL 21.5 21.5 2.16 2.16 0 0 No Parameter Not Detected; Max SQL > RV
Acenaphthene 0 1 435 435 435 435 435 U ND 6.71 88.9 PEL 64.8 64.8 4.89 4.89 0 0 No Parameter Not Detected; Max SQL > RV
Acenaphthylene 0 1 435 435 435 435 435 U ND 5.87 128 PEL 74.1 74.1 3.4 3.4 0 0 No Parameter Not Detected; Max SQL > RV
Anthracene 0 1 435 435 435 435 435 U ND 46.9 245 PEL 9.28 9.28 1.78 1.78 0 0 No Parameter Not Detected; Max SQL > RV
Benzo(a)anthracene 0 1 435 435 435 435 435 U ND 74.8 693 PEL 5.82 5.82 0.63 0.63 0 0 No Parameter Not Detected
Benzo(a)pyrene 0 1 435 435 435 435 435 U ND 88.8 763 PEL 4.9 4.9 0.57 0.57 0 0 No Parameter Not Detected
Chrysene 0 1 435 435 435 435 435 U ND 108 846 PEL 4.03 4.03 0.51 0.51 0 0 No Parameter Not Detected
Dibenz(a,h)anthracene 0 1 435 435 435 435 435 U ND 6.22 135 PEL 69.9 69.9 3.22 3.22 0 0 No Parameter Not Detected; Max SQL > RV
Fluoranthene 1 1 32 32 32 32 J 041M160301 113 1,494 PEL 0.28 0.28 0.02 0.02 0 0 No RV HQ <1 and no RC
Fluorene 0 1 435 435 435 435 435 U ND 21.2 144 PEL 20.5 20.5 3.02 3.02 0 0 No Parameter Not Detected; Max SQL > RV
Naphthalene 0 1 435 435 435 435 435 U ND 34.6 391 PEL 12.6 12.6 1.11 1.11 0 0 No Parameter Not Detected; Max SQL > RV
Phenanthrene 0 1 435 435 435 435 435 U ND 86.7 544 PEL 5.02 5.02 0.8 0.8 0 0 No Parameter Not Detected
Pyrene 0 1 435 435 435 435 435 U ND 153 1,398 PEL 2.84 2.84 0.31 0.31 0 0 No Parameter Not Detected
Total PAHs 1 1 5,250 5,250 5,250 5,250 041M160301 1,684 16,770 PEL 3.12 3.12 0.31 0.31 0 0 No RV HQ <1 and no RC
TOC Normalized PAHs 1 1 308.94 308.94 308.94 308.94 041M160301 290 1,800 MEC 1.07 1.07 0.17 0.17 0 0 No RV HQ <1 and no RC

Aroclor-1016 0 1 43.5 43.5 43.5 43.5 43.5 U ND 21.6 189 PEL 2.01 2.01 0.23 0.23 0 0 No Parameter Not Detected
Aroclor-1221 0 1 90 90 90 90 90 U ND 67 189 PEL 1.34 1.34 0.48 0.48 0 0 No Parameter Not Detected
Aroclor-1232 0 1 43.5 43.5 43.5 43.5 43.5 U ND 21.6 189 PEL 2.01 2.01 0.23 0.23 0 0 No Parameter Not Detected
Aroclor-1242 0 1 43.5 43.5 43.5 43.5 43.5 U ND 21.6 189 PEL 2.01 2.01 0.23 0.23 0 0 No Parameter Not Detected
Aroclor-1248 0 1 43.5 43.5 43.5 43.5 43.5 U ND 21.6 189 PEL 2.01 2.01 0.23 0.23 0 0 No Parameter Not Detected
Aroclor-1254 0 1 43.5 43.5 43.5 43.5 43.5 U ND 21.6 189 PEL 2.01 2.01 0.23 0.23 0 0 No Parameter Not Detected
Aroclor-1260 0 1 43.5 43.5 43.5 43.5 43.5 U ND 21.6 189 PEL 2.01 2.01 0.23 0.23 0 0 No Parameter Not Detected
Total PCBs 0 1 351 351 351 351 351 U ND 21.6 189 PEL 16.3 16.3 1.86 1.86 0 0 No Parameter Not Detected; Max SQL > RV

Aldrin 0 1 2.25 2.25 2.25 2.25 2.25 U ND NA 0 0 No Parameter Not Detected
Dieldrin 0 1 4.35 4.35 4.35 4.35 4.35 U ND 0.716 4.3 PEL 6.08 6.08 1.01 1.01 0 0 No Parameter Not Detected; Max SQL > RV
Endosulfan I 0 1 2.25 2.25 2.25 2.25 2.25 U ND NA 0 0 No Parameter Not Detected
Endosulfan II 0 1 4.35 4.35 4.35 4.35 4.35 U ND NA 0 0 No Parameter Not Detected
Endosulfan sulfate 0 1 4.35 4.35 4.35 4.35 4.35 U ND NA 0 0 No Parameter Not Detected
Heptachlor 0 1 2.25 2.25 2.25 2.25 2.25 U ND NA 0 0 No Parameter Not Detected
Heptachlor epoxide 0 1 2.25 2.25 2.25 2.25 2.25 U ND NA 0 0 No Parameter Not Detected
Methoxychlor 0 1 22.5 22.5 22.5 22.5 22.5 U ND NA 0 0 No Parameter Not Detected
Toxaphene 0 1 225 225 225 225 225 U ND NA 0 0 No Parameter Not Detected
alpha-Chlordane 0 1 2.25 2.25 2.25 2.25 2.25 U ND 1.7 4.79 PEL 1.32 1.32 0.47 0.47 0 0 No Parameter Not Detected
gamma-Chlordane 0 1 2.25 2.25 2.25 2.25 2.25 U ND 1.7 4.79 PEL 1.32 1.32 0.47 0.47 0 0 No Parameter Not Detected
Total Chlordane 0 1 4.5 4.5 4.5 4.5 4.5 U ND 1.7 4.79 PEL 2.65 2.65 0.94 0.94 0 0 No Parameter Not Detected
Endrin 1 1 1.3 1.3 1.3 1.3 J 041M160301 3.3 NA 0.39 0.39 0 0 No Max Detect < SV
Endrin aldehyde 0 1 4.35 4.35 4.35 4.35 4.35 U ND 3.3 NA 1.32 1.32 0 0 No Parameter Not Detected
Endrin ketone 0 1 4.35 4.35 4.35 4.35 4.35 U ND 3.3 NA 1.32 1.32 0 0 No Parameter Not Detected
Total Endrin 1 1 10 10 10 10 041M160301 3.3 NA 3.03 3.03 0 0 Yes No RV or RC and EPC > SV
alpha-BHC 0 1 2.25 2.25 2.25 2.25 2.25 U ND 0.99 PEL 2.27 2.27 0 0 No Parameter Not Detected; Max SQL > RV
beta-BHC 0 1 2.25 2.25 2.25 2.25 2.25 U ND 0.32 0.99 PEL 7.03 7.03 2.27 2.27 0 0 No Parameter Not Detected; Max SQL > RV
delta-BHC 0 1 2.25 2.25 2.25 2.25 2.25 U ND 0.32 0.99 PEL 7.03 7.03 2.27 2.27 0 0 No Parameter Not Detected; Max SQL > RV
gamma-BHC (Lindane) 0 1 2.25 2.25 2.25 2.25 2.25 U ND 0.32 0.99 PEL 7.03 7.03 2.27 2.27 0 0 No Parameter Not Detected; Max SQL > RV
Total BHC 0 1 9 9 9 9 9 U ND 0.32 0.99 PEL 28.1 28.1 9.09 9.09 0 0 No Parameter Not Detected; Max SQL > RV
4,4'-DDD 1 1 6.9 6.9 6.9 6.9 J 041M160301 1.22 7.81 PEL 5.66 5.66 0.88 0.88 0 50 0 No EPC < RC and RV
4,4'-DDE 1 1 4.8 4.8 4.8 4.8 J 041M160301 2.07 374 PEL 2.32 2.32 0.01 0.01 0 40 0 No EPC < RC and RV
4,4'-DDT 1 1 16 16 16 16 041M160301 1.19 4.77 PEL 13.4 13.4 3.35 3.35 1 20 0 No EPC > RV, but < RC
Total DDT 1 1 27.7 27.7 27.7 27.7 041M160301 3.3 51.7 PEL 8.39 8.39 0.54 0.54 0 110 0 No EPC < RC and RV

1,2,4-Trichlorobenzene 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
1,2-Dichlorobenzene 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
1,4-Dichlorobenzene 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 1 435 435 435 435 435 UJ ND NA 0 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
2,4-Dichlorophenol 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
2,4-Dimethylphenol 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrophenol 0 1 1,050 1,050 1,050 1,050 1,050 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
2-Chloronaphthalene 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
2-Chlorophenol 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 1 1,050 1,050 1,050 1,050 1,050 U ND NA 0 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected

SVOCs ( g/kg)

Metals (mg/kg)

PAHs ( g/kg)

PCBs ( g/kg)

Pesticides ( g/kg)



Table 10-5-19
Wetland 16 Phase III 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value Source

Maximum 
Result    
SV HQ

Average 
Result    
SV HQ

Maximum 
Result   RV 

HQ

Average 
Result   RV 

HQ

Number 
Detected 

> RV
Reference 

Concentration

Number Detected 
> Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

2-Nitroaniline 0 1 1,050 1,050 1,050 1,050 1,050 U ND NA 0 0 No Parameter Not Detected
2-Nitrophenol 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 1 850 850 850 850 850 UJ ND NA 0 0 No Parameter Not Detected
3-Methylphenol/4-Methylphenol 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
3-Nitroaniline 0 1 1,050 1,050 1,050 1,050 1,050 U ND NA 0 0 No Parameter Not Detected
4-Bromophenyl-phenylether 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
4-Chloro-3-methylphenol 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
4-Chloroaniline 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
4-Nitroaniline 0 1 1,050 1,050 1,050 1,050 1,050 U ND NA 0 0 No Parameter Not Detected
4-Nitrophenol 0 1 1,050 1,050 1,050 1,050 1,050 U ND NA 0 0 No Parameter Not Detected
Benzo(b)fluoranthene 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
Benzo(g,h,i)perylene 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
Benzo(k)fluoranthene 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 0 1 435 435 435 435 435 U ND 182 2,647 PEL 2.39 2.39 0.16 0.16 0 0 No Parameter Not Detected
Butylbenzylphthalate 0 1 435 435 435 435 435 U ND 182 2,647 PEL 2.39 2.39 0.16 0.16 0 0 No Parameter Not Detected
Carbazole 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
Dibenzofuran 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
Diethylphthalate 0 1 435 435 435 435 435 U ND 182 2,647 PEL 2.39 2.39 0.16 0.16 0 0 No Parameter Not Detected
Dimethylphthalate 0 1 435 435 435 435 435 U ND 182 2,647 PEL 2.39 2.39 0.16 0.16 0 0 No Parameter Not Detected
Di-n-butylphthalate 0 1 435 435 435 435 435 U ND 182 2,647 PEL 2.39 2.39 0.16 0.16 0 0 No Parameter Not Detected
Di-n-octylphthalate 0 1 435 435 435 435 435 U ND 182 2,647 PEL 2.39 2.39 0.16 0.16 0 0 No Parameter Not Detected
Hexachlorobenzene 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
Hexachlorobutadiene 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
Hexachloroethane 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
Isophorone 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
Nitrobenzene 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected
Pentachlorophenol 0 1 1,050 1,050 1,050 1,050 1,050 U ND NA 0 0 No Parameter Not Detected
Phenol 0 1 435 435 435 435 435 U ND NA 0 0 No Parameter Not Detected

1,1,1-Trichloroethane 0 1 6.5 6.5 6.5 6.5 6.5 U ND NA 0 0 No Parameter Not Detected
1,1,2,2-Tetrachloroethane 0 1 6.5 6.5 6.5 6.5 6.5 U ND NA 0 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 1 6.5 6.5 6.5 6.5 6.5 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethane 0 1 6.5 6.5 6.5 6.5 6.5 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethene 0 1 6.5 6.5 6.5 6.5 6.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethane 0 1 6.5 6.5 6.5 6.5 6.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethene (total) 0 1 6.5 6.5 6.5 6.5 6.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloropropane 0 1 6.5 6.5 6.5 6.5 6.5 U ND NA 0 0 No Parameter Not Detected
2-Butanone (MEK) 0 1 13 13 13 13 13 U ND NA 0 0 No Parameter Not Detected
2-Hexanone 0 1 13 13 13 13 13 U ND NA 0 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 1 13 13 13 13 13 U ND NA 0 0 No Parameter Not Detected
Acetone 0 1 13 13 13 13 13 U ND NA 0 0 No Parameter Not Detected
Benzene 0 1 6.5 6.5 6.5 6.5 6.5 U ND NA 0 0 No Parameter Not Detected
Bromodichloromethane 0 1 6.5 6.5 6.5 6.5 6.5 U ND NA 0 0 No Parameter Not Detected
Bromoform 0 1 6.5 6.5 6.5 6.5 6.5 U ND NA 0 0 No Parameter Not Detected
Bromomethane 0 1 13 13 13 13 13 U ND NA 0 0 No Parameter Not Detected
Carbon disulfide 0 1 6.5 6.5 6.5 6.5 6.5 U ND NA 0 0 No Parameter Not Detected
Carbon tetrachloride 0 1 6.5 6.5 6.5 6.5 6.5 U ND NA 0 0 No Parameter Not Detected
Chlorobenzene 0 1 6.5 6.5 6.5 6.5 6.5 U ND NA 0 0 No Parameter Not Detected
Chloroethane 0 1 13 13 13 13 13 U ND NA 0 0 No Parameter Not Detected
Chloroform 0 1 6.5 6.5 6.5 6.5 6.5 U ND NA 0 0 No Parameter Not Detected
Chloromethane 0 1 13 13 13 13 13 U ND NA 0 0 No Parameter Not Detected
cis-1,3-Dichloropropene 0 1 6.5 6.5 6.5 6.5 6.5 U ND NA 0 0 No Parameter Not Detected
Dibromochloromethane 0 1 6.5 6.5 6.5 6.5 6.5 U ND NA 0 0 No Parameter Not Detected
Ethylbenzene 0 1 6.5 6.5 6.5 6.5 6.5 U ND NA 0 0 No Parameter Not Detected
Methylene chloride 0 1 6.5 6.5 6.5 6.5 6.5 U ND NA 0 0 No Parameter Not Detected
Styrene 0 1 6.5 6.5 6.5 6.5 6.5 U ND NA 0 0 No Parameter Not Detected
Tetrachloroethene 0 1 6.5 6.5 6.5 6.5 6.5 U ND NA 0 0 No Parameter Not Detected
Toluene 0 1 6.5 6.5 6.5 6.5 6.5 U ND NA 0 0 No Parameter Not Detected
trans-1,3-Dichloropropene 0 1 6.5 6.5 6.5 6.5 6.5 U ND NA 0 0 No Parameter Not Detected
Trichloroethene 0 1 6.5 6.5 6.5 6.5 6.5 U ND NA 0 0 No Parameter Not Detected
Vinyl chloride 0 1 13 13 13 13 13 U ND NA 0 0 No Parameter Not Detected
Xylene (Total) 0 1 6.5 6.5 6.5 6.5 6.5 U ND NA 0 0 No Parameter Not Detected

Sources for Refinement Values (RVs):
PEL = FDEP Probable Effects Level
MEC = Swartz Midrange Effect Concentration
  
  
  

SVOCs ( g/kg) - cont.

Notes:
Supporting Information: Supporting Information:
SQL = Sample Quantitation Limit J = Estimated Value SV   = Screening value (detailed explanation for SVs provided in Section 8). N/R   = No refinement value available.

VOCs ( g/kg)

N/A = No screening value available D = Diluted Result HQ   = Hazard Quotient. Average result calculations include summing detections and one half the detection limits for not detected parameters. 
HQ = Hazard Quotient UJ = Not detected.  SQL is estimated.  RV   = Refinement value (detailed explanation of RVs provided in Section 8). N/A   = Not Applicable.

Parameters in bold were detected and exceeded screening values. NAS Pensacola basewide levels used as reference values for 4,4'-DDT, 4,4'-DDD, 4,4'-DDE and total DDT.
U or ND = Not Detected at or above the SQL PEL  = Probable effects level. As a result, some average detections may exceed the maximum detections



Table 10-5-20
Wetland 16 Phase III   
Sediment COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum Total Endrin None None
Barium
Beryllium
Iron
Manganese
Selenium
Vanadium

Detected Parameters



Table 10-5-21
Wetland 16 Phase III 
Mean ERM Quotient

Sample_ID Sample Date Units Result VQUAL Parameter ERL ERM
ERM 

Quotient

041M160301 9/4/1997 mg/kg 5.5 Arsenic 8.2 70 0.08
041M160301 9/4/1997 mg/kg 0.91 Cadmium 1.2 9.6 0.09
041M160301 9/4/1997 mg/kg 24.6 Chromium 81 370 0.07
041M160301 9/4/1997 mg/kg 16 Copper 34 270 0.06
041M160301 9/4/1997 mg/kg 29.4 Lead 46.7 218 0.13
041M160301 9/4/1997 mg/kg 0.07 J Mercury 0.15 0.71 0.10
041M160301 9/4/1997 mg/kg 4.4 Nickel 20.9 51.6 0.09
041M160301 9/4/1997 mg/kg 0.34 J Silver 1 3.7 0.09
041M160301 9/4/1997 mg/kg 68.5 Zinc 150 410 0.17
041M160301 9/4/1997 g/kg 4.8 J 4,4'-DDE 2.2 27 0.18
041M160301 9/4/1997 g/kg 16 4,4'-DDT 1.58 46.1 0.35
041M160301 9/4/1997 g/kg 351 U Total PCBs 22.7 180 1.95
041M160301 9/4/1997 g/kg 435 U 2-Methylnaphthalene 70 670 0.65
041M160301 9/4/1997 g/kg 435 U Acenaphthene 16 500 0.87
041M160301 9/4/1997 g/kg 435 U Acenaphthylene 44 640 0.68
041M160301 9/4/1997 g/kg 435 U Anthracene 85.3 1100 0.40
041M160301 9/4/1997 g/kg 435 U Benzo(a)anthracene 261 1600 0.27
041M160301 9/4/1997 g/kg 435 U Benzo(a)pyrene 430 1600 0.27
041M160301 9/4/1997 g/kg 435 U Chrysene 384 2800 0.16
041M160301 9/4/1997 g/kg 435 U Dibenz(a,h)anthracene 63.4 260 1.67
041M160301 9/4/1997 g/kg 32 J Fluoranthene 600 5100 0.01
041M160301 9/4/1997 g/kg 435 U Fluorene 19 540 0.81
041M160301 9/4/1997 g/kg 435 U Naphthalene 160 2100 0.21
041M160301 9/4/1997 g/kg 435 U Phenanthrene 240 1500 0.29
041M160301 9/4/1997 g/kg 435 U Pyrene 665 2600 0.17
041M160301 9/4/1997 ERM Quotient Sum 9.79
041M160301 9/4/1997 Mean ERM Quotient 0.39
041M160301 9/4/1997 Mean ERM Quotient without ND 0.06
041M160301 9/4/1997 Mean ERM Quotient Category 2

Notes:
ERL = Effects Range Low
ERM = Effects Range Median
mg/kg = milligrams per kilogram
g/kg = micrograms per kilogram

U = not detected at or above the SQL (value in table is 1/2 reported value)
J = estimated value
Shaded cells indicate constituent exceeds ERL.
Shaded and bold cells indicate constituent exceeds ERM.



Table 10-5-22
Wetland 16 Phase IV 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 1 1 500 500 500 041W150102 500 NA Yes No SV
Antimony 1 1 11 11 11 041W150102 11 I NA Yes No SV
Arsenic 1 1 5.5 5.5 5.5 041W150102 5.5 I 36 EPA 0.15 No Max Detect < SV
Barium 1 1 43 43 43 041W150102 43 NA Yes No SV
Beryllium 1 1 0.67 0.67 0.67 041W150102 0.67 I NA Yes No SV
Cadmium 0 1 0.3 0.3 0.3 0.3 ND 0.3 U 9.3 EPA 0.03 No Max SQL< SV
Calcium 1 1 180,000 180,000 180,000 041W150102 180,000 NA Yes No SV
Chromium 1 1 2.5 2.5 2.5 041W150102 2.5 I 50 EPA 0.05 No Max Detect < SV
Cobalt 0 1 0.6 0.6 0.6 0.6 ND 0.6 U NA Yes No SV
Copper 0 1 0.3 0.3 0.3 0.3 ND 0.3 U 2.9 EPA 0.10 No Max SQL< SV
Iron 1 1 2,600 2,600 2,600 041W150102 2,600 NA Yes No SV
Lead 0 1 0.95 0.95 0.95 0.95 ND 0.95 U 8.5 EPA 0.11 No Max SQL< SV
Magnesium 1 1 480,000 480,000 480,000 041W150102 480,000 NA Yes No SV
Manganese 1 1 210 210 210 041W150102 210 NA Yes No SV
Mercury 0 1 0.039 0.039 0.039 0.039 ND 0.039 U 0.025 EPA 1.56 Yes Max SQL > SV
Nickel 0 1 0.75 0.75 0.75 0.75 ND 0.75 U 8.3 EPA 0.09 No Max SQL< SV
Potassium 1 1 200,000 200,000 200,000 041W150102 200,000 NA Yes No SV
Selenium 0 1 2.65 2.65 2.65 2.65 ND 2.65 U 71 EPA 0.04 No Max SQL< SV
Silver 0 1 0.55 0.55 0.55 0.55 ND 0.55 U 0.23 EPA 2.39 Yes Max SQL > SV
Sodium 1 1 3,600,000 3,600,000 3,600,000 041W150102 3,600,000 NA Yes No SV
Thallium 1 1 17 17 17 041W150102 17 6.3 FDEP 2.7 Yes Max Detect > SV
Vanadium 1 1 2.3 2.3 2.3 041W150102 2.3 I NA Yes No SV
Zinc 1 1 13 13 13 041W150102 13 I 86 EPA 0.15 No Max Detect < SV

Sources for Screening Values (SVs):
EPA = Ambient Water Quality Criteria
FDEP = Surface Water Quality Criteria
 
 
 
 
 

Notes:
Supporting Information: Supporting Information:

HQ = Hazard Quotient RV   = Refinement value (detailed explanation of RVs provided in Section 8).
SV   = Screening value (detailed explanation for SVs provided in Section 8). Average result calculations include summing detections and one half the detection limits for 

not detected parameters.  As a result, some average detections may exceed the maximum 
detections.  Parameters in bold were detected and exceeded the screening value.

UJ = Not detected.  SQL is estimated.  
D = Diluted Result

SQL = Sample Quanitation Limit

N/A = No screening value available HQ   = Hazard Quotient.
U or ND = Not Detected at or above the SQL N/R   = No refinement value available.
J = Estimated Value N/A   = Not applicable.



Table 10-5-23
Wetland 16 Phase IV
Surface Water COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum Not Analyzed Not Analyzed Not Analyzed
Antimony
Barium
Beryllium
Calcium
Iron
Magnesium
Manganese
Potassium
Sodium
Thallium
Vanadium

Cobalt Not Analyzed Not Analyzed Not Analyzed
Mercury
Silver

Detected Parameters

Not Detected Parameters



Table 10-5-24
Wetland 16 Phase IV
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL Max SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 1 1 500 500 500 041W150102 500 NA 2,927.50 0 No Max Result < Ref. Conc.
Antimony 1 1 11 11 11 041W150102 11 I NA 4.15 1 Yes Max Result > Ref. Conc.
Barium 1 1 43 43 43 041W150102 43 NA 9.43 1 Yes Max Result > Ref. Conc.
Beryllium 1 1 0.67 0.67 0.67 041W150102 0.67 I NA 0.82 0 No Max Result < Ref. Conc.
Calcium 1 1 180,000 180,000 180,000 041W150102 180,000 NA 76,800 1 No Essential Nutrient
Cobalt 0 1 0.6 0.6 0.6 0.6 ND 0.6 U NA 2.38 0 No Max SQL < Ref. Conc.
Iron 1 1 2600 2600 2600 041W150102 2600 NA 1352 1 Yes Max Result > Ref. Conc.
Magnesium 1 1 480,000 480,000 480,000 041W150102 480,000 NA 243,650 1 No Essential Nutrient
Manganese 1 1 210 210 210 041W150102 210 NA 12.15 1 Yes Max Result > Ref. Conc.
Mercury 0 1 0.039 0.039 0.039 0.039 ND 0.039 U 0.025 EPA 2 1.56 0.21 0 No Max SQL < Ref. Conc.
Potassium 1 1 200,000 200,000 200,000 041W150102 200,000 NA 81250 1 No Essential Nutrient
Silver 0 1 0.55 0.55 0.55 0.55 ND 0.55 U 0.23 EPA 2.39 2.39 3.01 0 No Max SQL < Ref. Conc.
Sodium 1 1 3,600,000 3,600,000 3,600,000 041W150102 3,600,000 NA 1,952,000 1 No Essential Nutrient
Thallium 1 1 17 17 17 041W150102 17 6.3 FDEP 3 2.7 2.55 1 Yes Max Result > Ref. Conc.
Vanadium 1 1 2.3 2.3 2.3 041W150102 2.3 I NA 6.69 0 No Max Result < Ref. Conc.

Notes:
Sources for Screening Values (SVs): Supporting Information: Supporting Information:
EPA = Ambient Water Quality Criteria SQL = Sample Quanitation Limit UJ = Not detected.  SQL is estimated.  SV   = Screening value (detailed explanation for SVs provided in Section 8). N/A   = Not Applicable.
FDEP = Surface Water Quality Criteria HQ = Hazard Quotient D = Diluted Result RV   = Refinement value (detailed explanation of RVs provided in Section 8). Average result calculations include summing detections and one half the detection limits for not 

detected parameters.  As a result, some average detections may exceed the Max detections. N/A = No screening value available J = Estimated Value PEL  = Probable effects level.
 U or ND = Not Detected at or above the SQL N/R   = No refinement value available. Parameters in bold were detected and exceeded Ref. Conc.s.



Table 10-5-25
Wetland 16 Phase IV
Surface Water COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Iron Not Analyzed Not Analyzed Not Analyzed
Manganese
Thallium
Antimony
Barium

Detected Parameters



Table 10-5-26
Wetland 16 
Surface Water Dermal Absorbed Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N 9.9E+01 = 3.0E+02 = UG/L 041W160201 2 / 3 N/A / 9.1E+01 1.5E+02 3.0E-04 1.0E-03 7.90E-07 1.25E-05 1.67E-05
7440393 Barium N 3.1E+01 J 3.2E+01 J UG/L 041W160101 2 / 3 N/A / 2.5E+01 2.5E+01 3.2E-05 1.0E-03 8.29E-08 1.31E-06 1.76E-06
7439896 Iron N 4.1E+02 = 1.0E+03 = UG/L 041W160201 3 / 3 NAV 7.5E+02 1.0E-03 2.5E-04 6.63E-07 1.05E-05 1.40E-05
7439965 Manganese N 5.0E+01 = 5.7E+01 = UG/L 001W001601 3 / 3 NAV 5.4E+01 5.7E-05 1.0E-03 1.47E-07 2.33E-06 3.11E-06
7440280 Thallium N 1.4E+01 = 1.5E+01 = UG/L 041W160201 2 / 3 N/A / 3.6E+02 7.0E+01 1.5E-05 1.0E-03 3.85E-08 6.09E-07 8.14E-07
75343 1,1-Dichloroethane N N/A N/A 2.0E+00 J UG/L 001W001601 1 / 3 1.0E+00 / 1.0E+00 1.0E+00 2.0E-06 6.7E-03 4.44E-08 7.03E-07 9.40E-07
85018 Chlorobenzene N 1.0E+00 J 1.0E+00 = UG/L 041W160101 2 / 3 N/A / 1.0E+00 8.3E-01 1.0E-06 2.8E-02 9.45E-08 1.50E-06 2.00E-06

Notes:
Equation for Dermal Absorbed Dose, surface water risk: Equation for DAevent for organics:

Where:
DADsw           =    Dermal absorbed dose-water contact (mg/kg-day).

DAevent       =    Dermal absorbed dose per event (mg/cm2-event). Where:
SA               =    Skin surface area available for contact (cm2). FA =    Fraction absorbed water (dimensionless).  From RAGS Part E, Exhibit B-4.
EV               =    Event frequency (events/day). Kp                =    Dermal permeability coefficient of compound in water (cm/hr).

      Source: (1) RAGS Part E, Exhibit B-4.
EF               =    Exposure frequency (days/year). Cw               =    Chemical concentration in water (mg/cm3).
ED               =    Exposure duration (years). tevent            =    Event duration (hr/event).

BW             =    Body weight (kg) 70 kg (adult) 45 kg (child). tevent            =    Lag time per event (hr/event).  From RAGS Part E, Exhibit B-4.
AT              =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr B =   Dimensionless ratio of the permeability coefficient of a compound, 
                          carcinogenic effects AT = 70 yr x 365 dy/yr.       calculated using the equation below:

Equation for DAevent for inorganics:

Where: Where:
Kp                =    Dermal permeability coefficient of compound in water (cm/hr). Kp     =    Dermal permeability coefficient of compound in water (cm/hr).
                          Source: RAGS Part E, Exhibit B-3 or Exhibit B-4               Source: (1) RAGS Part E.
Cw               =    Chemical concentration in water (mg/cm3). MW =    Molecular weight
tevent            =    Event duration (hr/event).

Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).
                                Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                                Cancer - 25,550 days (child trespasser/adult maintenance worker).
tevent      =       2.6 hrs/dy (child trespasser/adult maintenance worker).
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Table 10-5-27
Wetland 16 
Surface Water Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal Hazard 
Quotient

Dermal 
Cancer Risk

Dermal Hazard 
Quotient

Dermal Cancer 
Risk

Aluminum N 3.0E-04 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A 1.3E-04 N/A 1.7E-04 N/A
Barium N 3.2E-05 7.0E-02 N/A 7.0E-02 1, 2 4.9E-03 N/A 2.7E-04 N/A 3.6E-04 N/A
Iron N 1.0E-03 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Manganese N 5.7E-05 1.4E-01 N/A 4.0E-02 1 5.6E-03 N/A 4.2E-04 N/A 5.6E-04 N/A
Thallium N 1.5E-05 6.6E-05 N/A 2.0E-01 3, 4 1.3E-05 N/A 4.6E-02 N/A 6.2E-02 N/A
1,1-Dichloroethane N 2.0E-06 1.0E-01 N/A 1.0E+00 3 1.0E-01 N/A 7.0E-06 N/A 9.4E-06 N/A
Chlorobenzene N 1.0E-06 2.0E-02 N/A 7.3E-02 3 1.5E-03 N/A 1.0E-03 N/A 1.4E-03 N/A

Notes:
Oral RfD       =  Oral reference dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral SF         =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI                 =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD   =  Dermal reference dose adjusted for ABSGI.

Dermal SF     =  Dermal slope factoradjusted for ABSGI. Risk calculation equation, noncancer:

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk:

Where:
RfDdermal =    Dermal reference dose.

RFDoral =    Oral reference dose.
SFdermal =    Dermal slope factor.
ABSGI =    GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

      (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 10-5-28
Wetland 16 
Surface Water Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion Hazard 
Quotient

Ingestion 
Cancer Risk

Ingestion Hazard 
Quotient

Ingestion 
Cancer Risk

Aluminum N 3.0E-04 1.0E+00 N/A 9.6E-09 N/A 6.2E-09 N/A
Barium N 3.2E-05 7.0E-02 N/A 1.4E-08 N/A 9.3E-09 N/A
Iron N 1.0E-03 N/A N/A N/A N/A N/A N/A
Manganese N 5.7E-05 1.4E-01 N/A 1.3E-08 N/A 8.2E-09 N/A
Thallium N 1.5E-05 6.6E-05 N/A 7.1E-06 N/A 4.6E-06 N/A
1,1-Dichloroethane N 2.0E-06 1.0E-01 N/A 6.3E-10 N/A 4.1E-10 N/A
Chlorobenzene N 1.0E-06 2.0E-02 N/A 1.6E-09 N/A 1.0E-09 N/A

Notes:
Oral RfD        =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF         =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.

Equation for Chronic Daily Intake, surface water risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day). =   Oral reference dose.
EPCsw  =      Exposure point concentration in surface water (mg/L). =   Oral slope factor.
IRsw    =      Incidental ingestion rate for sediment (L/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                            carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
Irsw =       0.01 L/day exposure to surface water during wading for adolescents and adults.
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                              Cancer - 25,550 days (child trespasser/adult maintenance worker).
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Table 10-5-29
Wetland 16 Phase II 
Fish Tissue Ingestion Exposure Recreational and Subsistence Fishermen

Ingestion Hazard 
Quotient

Ingestion Cancer 
Risk

Aluminum N 8,880 N/A N/A N/A 1.00E+00 N/A 2 N/A N/A
Arsenic C 10.9 N/A N/A N/A 3.00E-04 1.50E+00 1, 2 N/A N/A
Barium N 8.1 N/A N/A N/A 7.00E-02 N/A 1, 2 N/A N/A
Beryllium N 0.47 N/A N/A N/A 2.00E-03 N/A N/A N/A
Cadmium N 8.5 N/A N/A N/A 5.00E-04 N/A N/A N/A
Chromium N 78.4 N/A N/A N/A N/A N/A N/A N/A
Cobalt C 1.7 N/A N/A N/A 2.00E-02 N/A 2 N/A N/A
Copper N 90.8 4.00E-01 3.63E+01 1.00E+00 4.00E-02 N/A 2 7.47E-02 N/A
Iron N 39,500 4.58E-04 1.81E+01 1.00E+00 3.00E-01 N/A 4.96E-03 N/A
Lead N 182 N/A N/A N/A N/A N/A N/A N/A
Manganese N 211 N/A N/A N/A 2.40E-02 N/A 1, 2 N/A N/A
Mercury N 0.41 N/A N/A N/A 3.00E-04 N/A N/A N/A
Selenium N 0.84 N/A N/A N/A 5.00E-03 N/A N/A N/A
Silver N 1.8 N/A N/A N/A 5.00E-03 N/A N/A N/A
Vanadium N 34 N/A N/A N/A 7.00E-03 N/A 2 N/A N/A
4,4'-DDD C 0.0048 1.93E+00 9.26E-03 3.08E+00 N/A 2.40E-01 2 N/A 8.06E-08
4,4'-DDE C 0.026 1.93E+00 5.02E-02 3.64E+00 N/A 3.40E-01 2 N/A 7.30E-07
4,4'-DDT C 0.0028 1.93E+00 5.40E-03 3.69E+00 5.00E-04 3.40E-01 4.69E-04 7.97E-08
alpha-Chlordane C 0.00047 3.90E+00 1.83E-03 3.25E+00 5.00E-04 3.50E-01 1.40E-04 2.45E-08
Aroclor-1254 C 0.078 3.21E+00 2.51E-01 3.73E+00 2.00E-05 2.00E+00 5.50E-01 2.20E-05
Dieldrin C 0.0042 N/A N/A N/A 5.00E-05 1.60E+01 N/A N/A
Benzo(b)fluoranthene C 0.1 N/A N/A N/A N/A 7.30E-01 N/A N/A
bis(2-Ethylhexyl)phthalate (BEHP) C 0.72 0.184 1.32E-01 2.27E+00 2.00E-02 1.40E-02 1, 2 1.77E-04 4.95E-08
Butylbenzylphthalate N 0.031 N/A N/A N/A 2.00E-01 N/A N/A N/A
Diethylphthalate N 0.09 N/A N/A N/A 8.00E-01 N/A N/A N/A
Di-n-butylphthalate N 0.034 N/A N/A N/A 1.00E-01 N/A N/A N/A
Fluoranthene N 0.1 N/A N/A N/A N/A 4.00E-02 N/A N/A
Pyrene N 0.11 N/A N/A N/A N/A 3.00E-02 N/A N/A
Methylene chloride C 0.11 N/A N/A N/A 6.00E-02 7.50E-03 N/A N/A

Notes:
Oral RfD           =  Oral reference dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral SF            =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
a               =   Tissue concentration determined as described 

      in Section 8 of the text; see Table 9-5.

Risk calculation equation, non cancer:

Where:
CDI        =      Chronic daily intake (mg/kg-day).
EPCt  =      Exposure point concentration in sediment (mg/kg).

IRt      =      Incidental ingestion rate for sediment (mg/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
CF        =       conversion factor (0.001 kg/g)
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                             carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
IRt =       Fish tissue ingestion rate for sediment (recreational: 26 g/day; subsistence: 170 g/day).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                                 Cancer ! 25,550 days (child trespasser/adult maintenance worker).
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Table 10-5-30
Wetland 16 Phase III
 Fish Tissue Ingestion Exposure Recreational and Subsistence Fishermen

Ingestion Hazard 
Quotient

Ingestion Cancer 
Risk

Aluminum N 5.32E+03 N/A N/A N/A 1.00E+00 N/A 2 N/A N/A
Barium N 4.70E+00 N/A N/A N/A 7.00E-02 N/A 1, 2 N/A N/A
Beryllium N 2.60E-01 N/A N/A N/A 2.00E-03 N/A N/A N/A
Cadmium N 9.10E-01 N/A N/A N/A 5.00E-04 N/A N/A N/A
Cobalt C 8.60E-01 N/A N/A N/A 2.00E-02 N/A 2 N/A N/A
Iron N 1.70E+04 4.58E-04 7.79E+00 1.00E+00 3.00E-01 N/A 2.14E-03 N/A
Manganese N 3.90E+01 N/A N/A N/A 2.40E-02 N/A 1, 2 N/A N/A
Selenium N 1.00E+00 N/A N/A N/A 5.00E-03 N/A N/A N/A
Vanadium N 1.53E+01 N/A N/A N/A 7.00E-03 N/A 2 N/A N/A
4,4'-DDD C 6.90E-03 1.93E+00 1.33E-02 3.08E+00 N/A 2.40E-01 2 N/A 1.16E-07
4,4'-DDE C 4.80E-03 1.93E+00 9.26E-03 3.64E+00 N/A 3.40E-01 2 N/A 1.35E-07
4,4'-DDT C 1.60E-02 1.93E+00 3.09E-02 3.69E+00 5.00E-04 3.40E-01 2.68E-03 4.55E-07
Endrin N 1.30E-03 4.01E+00 5.21E-03 1.60E+00 3.00E-04 N/A 2.29E-03 N/A
Fluoranthene N 3.20E-02 N/A N/A N/A N/A 4.00E-02 N/A N/A

Notes:
Oral RfD      =  Oral reference dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral SF       =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
a               =   Tissue concentration determined as described 

      in Section 8 of the text; see Table 9-5.

Risk calculation equation, non cancer:

Where:
CDI        =      Chronic daily intake (mg/kg-day).
EPCt  =      Exposure point concentration in sediment (mg/kg).

IRt      =      Incidental ingestion rate for sediment (mg/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
CF        =       conversion factor (0.001 kg/g)
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                          carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
IRt =       Fish tissue ingestion rate for sediment (recreational: 26 g/day; subsistence: 170 g/day).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                            Cancer - 25,550 days (child trespasser/adult maintenance worker).
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Table 10-5-31
Wetland 16 Phase II
2004 Surface Water Dermal Absorbed Dose ! Child Trespasser and Adult Maintenance Worker

7440360 Antimony N N/A N/A 1.1E+01 = UG/L 041W150102 1 / 1 NAV 1.1E+01 1.1E-05 1.0E-03 2.86E-08 4.53E-07 6.05E-07
7440382 Arsenic C N/A N/A 5.5E+00 = UG/L 041W150103 1 / 1 NAV 5.5E+00 5.5E-06 1.0E-03 1.43E-08 3.23E-08 1.08E-07
7440393 Barium N N/A N/A 4.3E+01 = UG/L 041W150104 1 / 1 NAV 4.3E+01 4.3E-05 1.0E-03 1.12E-07 1.77E-06 2.37E-06
7439896 Iron N N/A N/A 2.6E+03 = UG/L 041W150105 1 / 1 NAV 2.6E+03 2.6E-03 2.5E-04 1.69E-06 2.68E-05 3.58E-05
7439965 Manganese N N/A N/A 2.1E+02 = UG/L 041W150106 1 / 1 NAV 2.1E+02 2.1E-04 1.0E-03 5.46E-07 8.64E-06 1.16E-05
7440280 Thallium N N/A N/A 1.7E+01 = UG/L 041W150107 1 / 1 NAV 1.7E+01 1.7E-05 1.0E-03 4.42E-08 7.00E-07 9.36E-07
7440666 Zinc N N/A N/A 1.3E+01 = UG/L 041W150108 1 / 1 NAV 1.3E+01 1.3E-05 6.0E-04 2.03E-08 3.21E-07 4.29E-07

Notes:
Equation for Dermal Absorbed Dose, surface water risk: Equation for DAevent for organics:

Where:
DADsw           =    Dermal absorbed dose-water contact (mg/kg-day).

DAevent       =    Dermal absorbed dose per event (mg/cm2-event). Where:
SA              =    Skin surface area available for contact (cm2). FA =    Fraction absorbed water (dimensionless).  From RAGS Part E, Exhibit B-4.
EV              =    Event frequency (events/day). Kp                =    Dermal permeability coefficient of compound in water (cm/hr).

      Source: (1) RAGS Part E, Exhibit B-4.
EF              =    Exposure frequency (days/year). Cw               =    Chemical concentration in water (mg/cm3).
ED              =    Exposure duration (years). tevent            =    Event duration (hr/event).

BW             =    Body weight (kg) 70 kg (adult) 45 kg (child). tevent            =    Lag time per event (hr/event).  From RAGS Part E, Exhibit B-4.
AT              =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr B =   Dimensionless ratio of the permeability coefficient of a compound, 
                        carcinogenic effects AT = 70 yr x 365 dy/yr.       calculated using the equation below:

Equation for DAevent for inorganics:

Where: Where:
Kp              =    Dermal permeability coefficient of compound in water (cm/hr). Kp     =    Dermal permeability coefficient of compound in water (cm/hr).
                        Source: RAGS Part E, Exhibit B-3 or Exhibit B-4               Source: (1) RAGS Part E.
Cw              =    Chemical concentration in water (mg/cm3). MW =    Molecular weight
tevent            =    Event duration (hr/event).

Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).
                                 Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                                 Cancer - 25,550 days (child trespasser/adult maintenance worker).
tevent      =       2.6 hrs/dy (child trespasser/adult maintenance worker).
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Table 10-5-32
Wetland 16 Phase IV 
2004 Surface Water Dermal Exposure Risk ! Child Trespasser and Adult Maintenance Worker

Dermal Hazard 
Quotient

Dermal 
Cancer Risk

Dermal Hazard 
Quotient

Dermal Cancer 
Risk

Antimony N 1.1E-05 4.0E-04 N/A 2.0E-02 3 8.0E-06 N/A 5.7E-02 N/A 7.6E-02 N/A
Arsenic C 5.5E-06 3.0E-04 1.5E+00 4.1E-01 2 1.2E-04 3.7E+00 2.6E-04 1.2E-07 8.8E-04 4.0E-07
Barium N 4.3E-05 7.0E-02 N/A 7.0E-02 1, 2 4.9E-03 N/A 3.6E-04 N/A 4.8E-04 N/A
Iron N 2.6E-03 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Manganese N 2.1E-04 1.4E-01 N/A 4.0E-02 1 5.6E-03 N/A 1.5E-03 N/A 2.1E-03 N/A
Thallium N 1.7E-05 6.6E-05 N/A 2.0E-01 3, 4 1.3E-05 N/A 5.3E-02 N/A 7.1E-02 N/A
Zinc N 1.3E-05 3.0E-01 N/A 2.0E-01 2, 4 6.0E-02 N/A 5.4E-06 N/A 7.2E-06 N/A

Notes:
Oral RfD        =  Oral reference dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral SF          =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI                  =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD    =  Dermal reference dose adjusted for ABSGI.

Dermal SF     =  Dermal slope factoradjusted for ABSGI. Risk calculation equation, noncancer:

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk:

Where:
RfDdermal =    Dermal reference dose.

RFDoral =    Oral reference dose.
SFdermal =    Dermal slope factor.
ABSGI =    GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

      (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 10-5-33
Wetland 16 Phase IV 
2004 Surface Water Incidental Ingestion Exposure Risk ! Child Trespasser and Adult Maintenance Worker

Ingestion Hazard 
Quotient

Ingestion 
Cancer Risk

Ingestion Hazard 
Quotient

Ingestion Cancer 
Risk

Antimony N 1.1E-05 4.0E-04 N/A 8.7E-07 N/A 5.6E-07 N/A
Arsenic C 5.5E-06 3.0E-04 1.5E+00 8.3E-08 3.7E-11 1.3E-07 6.0E-11
Barium N 4.3E-05 7.0E-02 N/A 1.9E-08 N/A 1.3E-08 N/A
Iron N 2.6E-03 N/A N/A N/A N/A N/A N/A
Manganese N 2.1E-04 1.4E-01 N/A 4.7E-08 N/A 3.1E-08 N/A
Thallium N 1.7E-05 6.6E-05 N/A 8.2E-06 N/A 5.2E-06 N/A
Zinc N 1.3E-05 3.0E-01 N/A 1.4E-09 N/A 8.8E-10 N/A

Notes:
Oral RfD        =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF         =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     

Equation for Chronic Daily Intake, surface water risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day). =   Oral reference dose.
EPCsw  =      Exposure point concentration in surface water (mg/L). =   Oral slope factor.

IRsw    =      Incidental ingestion rate for sediment (L/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                            carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
Irsw =       0.01 L/day exposure to surface water during wading for adolescents and adults.
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                             Cancer ! 25,550 days (child trespasser/adult maintenance worker).
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10.6 Wetland 17 — Screening Level Problem Formulation 

10.6.1 Site Description and Habitats Present at Wetland 17 

@e.%$#* 1D "- $%0#/ .Fe #02.Fe2# 102."0# 0G .Fe =$-eB $%0#/ .Fe e$-.e2# -F02e 0G Re*0H=. I$J0H. 

4 L00*e# /$Me=0 H-e* $- $ 1$2. 0G .Fe 3$.H2e N2$"% -".- $*O$7e#. .0 .F"- Le.%$#*.  @e.%$#* 1D "- 

$1120P")$.e%J 1B200 Gee. #02.FLe-. 0G .Fe 5".e 1 %$#*G"%% Q!"/H2e 10E1R.   

 

 

Photograph 1 Wetland 17 — Facing Southeast 

 

6$2-0#- $#* 62H".. Q>5S64B 1TT1$R *e-72"=e @e.%$#* 1D $- $# e-.H$2"#e -J-.e) L".F 

e)e2/e#. ve/e.$."0#.  NF"- ."*$%%J "#G%He#7e* $2e$ "- 20H/F%J .L0E.F"2*- 0G $# $72e "# -"Me $#* *0)"#$.e* 

L".F UH#7H- 20e)e2$#H-.  NF"- $2e$ 70#.$"#- -.$#*"#/ L$.e2 $1120P")$.e%J V Gee. *ee1 *H2"#/ 

F"/F $#* %0L ."*e-. 

 

4- *e-72"=e* "# 5e7."0# 10B .Fe %$#*G"%% L$- H-e* G20) .Fe )"*E1TW0- H#."% 1TDA $- .Fe 12e*0)"#$#. 

*"-10-$% -".e G02 $%% -0%"* L$-.e- /e#e2$.e* 0# .Fe =$-e.  
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I$-e* 0# .Fe *$.$ 70%%e7.e* *H2"#/ .Fe 5".e 1 R+B .Fe !"#$% R<X "--He* 0# 4H/H-. 1TB 1TT8B 0H.%"#e* 

.F2ee R4<- G02 .Fe <> 1 -".e; 

 

1. 620.e7."0# 0G /20H#*L$.e2 G20) %e$7F$=%e 70)10H#*- 

 

2. Re-.02$."0# 0G /20H#*L$.e2 $#* 12eve#."0# 0G GH2.Fe2 70#.$)"#$."0# 0G -F$%%0L/"#.e2)e*"$.e 

/20H#*L$.e2 

 

V. 62eve#."0# 0G GH2.Fe2 70#.$)"#$."0# 0G -H2G$7e L$.e2 "# @e.%$#* 1D 

 

NFe 2e)e*"$% $7."0#- -e%e7.e* G02 .Fe -".e "#7%H*e*; 

 

1. +#-.".H."0#$% 70#.20%- .0 2e-.2"7. /20H#*L$.e2 H-e $#* "#.2H-"ve $7."v"."e- 

 

2. +)1%e)e#.$."0# 0G $ /20H#*L$.e2 )0#".02"#/ 120/2$) .0 e#-H2e .F$. #$.H2$% 1207e--e- $2e 

eGGe7."ve%J 2e*H7"#/ .Fe 70#7e#.2$."0#- 0G 02/$#"7 70)10H#*- .0 $..$"# 1e2G02)$#7e -.$#*$2*- 

 

V. 4 /20H#*L$.e2 "#.e27e1.02 -J-.e) .0 .2e$. .Fe "20#E70#.$)"#$.e* /20H#*L$.e2 .F$. "- )"/2$."#/ 

G20) .Fe %$#*G"%% $#* *"-7F$2/"#/ .0 @e.%$#* V 

 

NFe %0#/E.e2) )0#".02"#/ 1%$# L$- ")1%e)e#.e* =J N.3>5.  [20H#*L$.e2 L$- )0#".02e* G02 .Fe 

G0%%0L"#/ 70#-.".He#.-;  1B1B2B2E.e.2$7F%02e.F$#eB =e#Me#eB 7F%020=e#Me#eB v"#J% 7F%02"*eB PJ%e#e-B 

$%H)"#H)B 7$*)"H)B 7F20)"H)B "20#B )$#/$#e-eB $#* #"7\e%.  I$-e* H10# 70%%e7.e* *$.$B .Fe 

NF"2* 4##H$% [20H#*L$.e2 ]0#".02"#/ Re102. 2e70))e#*e* 70#."#He* )0#".02"#/ G02 =e#Me#eB 

v"#J% 7F%02"*eB PJ%e#e-B $%H)"#H)B 7$*)"H)B "20#B $#* )$#/$#e-e QN.3>5B 200V=R.  NFe 0.Fe2 

70#-.".He#.- *"* #0. eP7ee* ]^_- $#J %0#/e2 $#* Le2e *2011e* G20) .Fe )0#".02"#/ 1%$#.  N2e$.)e#. 

0G "20# $. @e.%$#* V "- *"-7H--e* "# 5e7."0# 10.2.  

 

10.6.2 Wetland 17 — Sample Location Description 

Phase II Sediment Sample Location Description 

4- 0H.%"#e* "# .Fe $1120ve* 5".e 81 L02\ 1%$#- $#* 546-B .F2ee -e*")e#. -$)1%e- Le2e 70%%e7.e* "# 

@e.%$#* 1D "# 30ve)=e2 1TTW.  5e*")e#. %07$."0#- Le2e -1$7e* .F20H/F0H. .F"- -)$%% Le.%$#*B L".F 

.L0 %07$."0#- 081]1D0101 $#* 081]1D0201 7%0-e-. .0 5".e 1 Q!"/H2e 10E8R.  N$=%e 10EAE1 Q.$=%e- $2e 

%07$.e* $. .Fe e#* 0G e$7F -e7."0#R 120v"*e- $ 1FJ-"7$% *e-72"1."0# 0G .Fe 6F$-e ++ -e*")e#.- 70%%e7.e* 



!"#$% Re)e*"$% +#ve-."/$."0# Re102. 
345 6e#-$70%$ 5".e 81 

5e7."0# 10;  <1e2$=%e >#". 1 ? @e.%$#*- 
30ve)=e2 1AB 200D  

 

10EAEV 

$. @e.%$#* 1D.  5e*")e#.- $. @e.%$#* 1D Le2e 70)10-e* 0G ve2J *$2\ /2$J"-F =20L# 1002%J /2$*e* 

-$#*B G"#eB .2$7e 0G -"%. Q081]1D0201R L".F 0.1AD` N<^ .0 ve2J *$2\ /2$J 1002%J /2$*e* -$#*B G"#eB 

.2$7e 0G -"%. Q081]1D0101R L".F 0.81V` N<^.   

 

Phase II Surface Water Sample Location Description 

<#e -H2G$7e L$.e2 -$)1%e Q081@1D0101R L$- 70%%e7.e* $. @e.%$#* 1D *H2"#/ .Fe 

6F$-e ++ "#ve-."/$."0#. NF"- -$)1%e "- 70E%07$.e* L".F -e*")e#. %07$."0# 081]1D0101 Q!"/H2e 10E8R.  
N$=%e 10EAE2 120v"*e- $ 1FJ-"7$% *e-72"1."0# 0G .Fe -H2G$7e L$.e2 70%%e7.e* $. @e.%$#* 1D.  

5H2G$7e L$.e2 G20) @e.%$#* 1D L$- G0H#* .0 =e ve2J F$2* $#* 0G #eH.2$% 1a. 

 

Phase IV/2004 Surface Water Sample Location Description 

XHe .0 e%ev$.e* .F$%%"H) 70#7e#.2$."0#- *e.e7.e* "# .Fe 6F$-e ++ -H2G$7e L$.e2 -$)1%e $#* .Fe 10--"=%e 

70##e7."0# L".F -$)1%e .H2="*".JB $ 70#G"2)$."0# -$)1%e Q081@1D0102R L$- 70%%e7.e* G20) @e.%$#* 1D 

"# 2008 G02 "#02/$#"7 $#$%J-"- Q!"/H2e 10E8R.  XHe .0 $ -$)1%"#/ e2202B 1FJ-"7$% 1$2$)e.e2- Le2e #0. 

70%%e7.e*. 

 

10.6.3 Wetland 17 — Nature and Extent of Contamination 

!"/H2e 10E8 12e-e#.- .Fe 6F$-e ++ -e*")e#. $#* -H2G$7e L$.e2 -$)1%"#/ %07$."0#- G02 @e.%$#* 1D.  

 

Phase II Sediment 

N$=%e 10EAEV -H))$2"Me- .Fe $#$%J."7$% 2e-H%.- 0G .Fe .F2ee @e.%$#* 1D -e*")e#. -$)1%e-. 

 

Metals ? 5"P.ee# )e.$%- Le2e *e.e7.e* *H2"#/ -e*")e#. -$)1%"#/ $. @e.%$#* 1D.  S$7F 0G .Fe 

%07$."0#- F$* 1W )e.$%- *e.e7.e*.  30#e 0G .Fe )e.$%- *e.e7.e* "# .Fe -$)1%e- ePF"=".e* $#J e-.H$2"#e 

2eGe2e#7e v$%He eP7ee*$#7e-.  NFe F"/Fe-. 70#7e#.2$."0#- *e.e7.e* Le2e $. %07$."0# 081]1D0V01B L".F 

.Fe eP7e1."0# 0G .F$%%"H)B LF"7F L$- 0#%J *e.e7.e* $. %07$."0# 081]1D0101. 

 

Pesticides and PCBs ? NF2ee 1e-."7"*e 70)10H#*- $#* $207%02b12A0 Le2e *e.e7.e* *H2"#/ -e*")e#. 

-$)1%"#/ $. @e.%$#* 1D.  N0.$% XXN L$- 7$%7H%$.e* G02 e$7F %07$."0# =J $**"#/ .Fe 70#7e#.2$."0#- 0G 

8B8cEXXXB 8B8cEXXS $#* 8cB8EXXN.  _"\eL"-eB $ =$-eL"*e .0.$% XXN 2eGe2e#7e 70#7e#.2$."0# L$- 

7$%7H%$.e* H-"#/ .Fe =$-eL"*e 70#7e#.2$."0#- G02 .Fe-e -$)e 70#-.".He#.-.  30 1e-."7"*e 70)10H#*- 

eP7ee*e* .Fe $11%"7$=%e 2eGe2e#7e v$%He-. 
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NFe /2e$.e-. #H)=e2 0G 1e-."7"*e- *e.e7.e* "# @e.%$#* 1D -e*")e#. -$)1%e- L$- $. 

%07$."0# 081]1D0101B LF"7F F$* .L0 1e-."7"*e 70)10H#*- 12e-e#..  _07$."0#- 081]1D0201 $#* 

081]1D0V01 F$* -"#/%e *e.e7."0#- 0G /$))$EIa^.  4207%02b12A0 L$- *e.e7.e* $. $%% .F2ee -$)1%e 

%07$."0#-.  NFe F"/Fe-. 70#7e#.2$."0# L$- *e.e7.e* $. %07$."0# 081]1D0101. 

 

SVOCs ? <#e 5d<^B IaS6B L$- *e.e7.e* "# -e*")e#. -$)1%e- 70%%e7.e* $. @e.%$#* 1D.  ISa6 L$- 

2e102.e* $. %07$."0# 081]1D0201 $. $ 2e%$."ve%J F"/F 70#7e#.2$."0#.   

 

VOCs ? ^F%020=e#Me#e L$- .Fe 0#%J d<^ *e.e7.e* "# -e*")e#. -$)1%e- 70%%e7.e* G20) @e.%$#* 1D. 

+. L$- *e.e7.e* $. %07$."0# 081]1D0101.   

 

NFe *"-.2"=H."0# 0G )e.$%- $#* 6^I- $. @e.%$#* 1D L$- H#"G02).  6e-."7"*e- $#* d<^- Le2e )02e 

70))0# $. %07$."0# 081]1D0101.  _07$."0# 081]1D0201 ePF"=".e* .Fe 0#%J 70#7e#.2$."0# 0G 5d<^- "# 

@e.%$#* 1D -e*")e#.. 

 

Phase II Surface Water 

!"/H2e 10E8 12e-e#.- .Fe -H2G$7e L$.e2 -$)1%"#/ %07$."0#- G02 @e.%$#* 1D.  N$=%e 10EAE8 -H))$2"Me- 

.Fe $#$%J."7$% 2e-H%.- 0G .Fe -"#/%e @e.%$#* 1D -H2G$7e L$.e2 -$)1%e. 

 

Metals ? Ne# )e.$%- Le2e *e.e7.e* "# .Fe -"#/%e -H2G$7e L$.e2 -$)1%e 70%%e7.e* "# 

@e.%$#* 1D Q081@1D0101R.  5"P )e.$%-B =$2"H)B 7$%7"H)B )$/#e-"H)B 10.$--"H)B -0*"H)B $#* .F$%%"H) 

Le2e *e.e7.e* $. 70#7e#.2$."0#- eP7ee*"#/ .Fe"2 2e-1e7."ve e-.H$2"#e 2eGe2e#7e 70#7e#.2$."0#-. 

 

Pesticides and PCBs ? 30 1e-."7"*e 02 6^I 70)10H#*- Le2e *e.e7.e* *H2"#/ -H2G$7e L$.e2 -$)1%"#/ 

$. @e.%$#* 1D.  

 

SVOCs ? 30 5d<^- Le2e *e.e7.e* *H2"#/ -H2G$7e L$.e2 -$)1%"#/ $. @e.%$#* 1D.   

 

VOCs ? ]e.FJ%e#e 7F%02"*e L$- .Fe 0#%J d<^ *e.e7.e* "# .Fe @e.%$#* 1D -H2G$7e L$.e2 -$)1%e.   

 

Phase IV/2004 Surface Water 

Ie7$H-e 0G .Fe "#02/$#"7 eP7ee*$#7e- "# -H2G$7e L$.e2 $#* .Fe 10--"=%e 70##e7."0# L".F 

-$)1%e .H2="*".JB 70#G"2)$."0# -$)1%"#/ L$- 1e2G02)e* "# 2008 Q!"/H2e 10E8R.  N$=%e 10EAEW 
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-H))$2"Me- .Fe $#$%J."7$% 2e-H%.- 0G .Fe 2008 -H2G$7e L$.e2 -$)1%eB 70%%e7.e* $. %07$."0# 081@1D0102. 

 NF"- -$)1%e L$- 0#%J $#$%JMe* G02 )e.$%-.   

 

Metals ? NLe%ve )e.$%- Le2e *e.e7.e* "# .Fe 2008 6F$-e +d/-H2G$7e L$.e2 -$)1%e G20) @e.%$#* 1D.  

3"#e )e.$%-B $2-e#"7B =$2"H)B 7$%7"H)B )$/#e-"H)B )$#/$#e-eB 10.$--"H)B -e%e#"H)B -0*"H)B $#* 

.F$%%"H) Le2e *e.e7.e* $. 70#7e#.2$."0#- eP7ee*"#/ .Fe"2 2e-1e7."ve e-.H$2"#e 2eGe2e#7e 70#7e#.2$."0#-. 

 

10.6.4 Ecological Risk Assessment  

10.6.4.1 Phase II Investigation Summary — Wetland 17 

Sediment Screening — Level Risk-Exposure Estimation and Risk Calculation 

4- 12e-e#.e* "# N$=%e 10EAEAB .Fe $#$%J."7$% 2e-H%.- G20) .Fe -e*")e#. -$)1%e- Le2e 70)1$2e* L".F 

-72ee#"#/ v$%He- "# $7702*$#7e L".F .Fe 1207e*H2e- *e-72"=e* "# 5e7."0# 8.  4%% 1$2$)e.e2- L".F 

ae- /2e$.e2 .F$# 1 02 L".F #0 -72ee#"#/ v$%He- Le2e G02L$2* .0 ̂ <6^ 2eG"#e)e#..  4%% ̂ <6^- 2e)$"#"#/ 

$G.e2 -72ee#"#/ ev$%H$."0# $2e %"-.e* "# N$=%e 10EAED. 

 

Baseline Problem Formulation — Wetland 17 Sediment COPC Refinement 

XH2"#/ .Fe ^<6^ 2eG"#e)e#.B $**"."0#$% "#G02)$."0# L$- H-e* .0 ev$%H$.e .Fe 10.e#."$% G02 2"-\ $. 

5".e 81 =$-e* 0# eP10-H2e .0 .Fe 70#-.".He#.- "#7%H*e* $- 12e%")"#$2J ^<6^-.  NF"- 2"-\ $--e--)e#. 

12e-e#.- $ -.$.e)e#. 0G 10.e#."$% 2"-\ G02 e$7F 0G .Fe ^<6^-.   

 

NFe ^<6^ 2eG"#e)e#. 1207e-- "#7%H*e*; 

 

! ^0)1$2"-0# 0G )$P")H) 70#7e#.2$."0#- .0 Rd- 

! ^0)1$2"-0# 0G $ve2$/e 70#7e#.2$."0#- .0 5d- $#* Rd- 

! ^0)1$2"-0# .0 =$-eL"*e Q2eGe2e#7eR 70#7e#.2$."0#- G02 .0.$% XXN 

! ^0)1$2"-0# 0G "#02/$#"7 70#-.".He#.- .0 2eGe2e#7e Le.%$#* v$%He- 

! Re/2e--"0# $#$%J-"- G02 )e.$%- 

! ^0)1$2"-0# .0 5L$2.M 70#-e#-H- v$%He- 

! X" N020 Sf6 5e[- G02 d<^ 

! ]e$# SR] fH0."e#.- 

! Xe-72"1."0# 0G eP7ee*$#7e- 0G Rd- $#* .Fe"2 eP.e#. 

 

NFe )e.F0*- H-e* "# .Fe ^<6^ 2eG"#e)e#. "# .Fe 5".e 81 SR4 6207e-- $2e *e.$"%e* "# 5e7."0# 8. 

^0)1$2"-0# 0G )$P")H) 70#7e#.2$."0#- L".F 2eG"#e)e#. v$%He- $2e 12e-e#.e* "# N$=%e 10EAE8.  
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30 -e*")e#. ^<6^- 2e)$"# $G.e2 2eG"#e)e#. $. @e.%$#* 1D QN$=%e 10EAETR.   

 

!02 @e.%$#* 1DB #0#e 0G .Fe "#02/$#"7 70#-.".He#.- L$- $=0ve .Fe"2 5".e 81 e-.H$2"#e -e*")e#. 

2eGe2e#7e 70#7e#.2$."0#-g .Fe2eG02eB 2e/2e--"0# $#$%J-"- L$- #0. ev$%H$.e*.  30 "#02/$#"7 70#-.".He#.- 

eP7ee*e* .Fe"2 5d e".Fe2B -0 #0 "#02/$#"7 ^<6^- Le2e 2e.$"#e* G02 @e.%$#* 1D. 

 

4- -F0L# "# !"/H2e 10EWB .0.$% XXN L$- =e%0L .Fe =$-eEL"*e %eve%B "#*"7$."#/ .F$. 8B8hEXXN $#* ".- 

*$H/F.e2 120*H7.- $2e #0. $ 70#7e2# G02 .F"- Le.%$#*.  ̂ F%020=e#Me#e L$- *e.e7.e* $. $ 70#7e#.2$."0# 

0G 2 i//\/.  NFe2e $2e #0 -72ee#"#/ v$%He- $--07"$.e* L".F .F"- 70#-.".He#.g F0Leve2B LFe# #02)$%"Me* 

.0 *e.e7.e* N<^ 70#7e#.2$."0#-B ". *"* #0. $11e$2 .0 =e $ 70#7e2# G02 .F"- Le.%$#*.  64a- Le2e #0. 

*e.e7.e* $. @e.%$#* 1Dg .Fe2eG02eB 70#7e#.2$."0#- Le2e #0. 70)1$2e* .0 5L$2.M ^0#-e#-H- v$%He-. 

 

N$=%e 10EAE10 12e-e#.- .Fe ]e$# SR_ $#* SR] v$%He-B .Fe ]e$# SR] eH0."e#.-B $#* .Fe 

]e$# SR] eH0."e#. ^$.e/02J =J "#*"v"*H$% -$)1%e %07$."0#.  I$-e* 0# .F"- $1120$7FB $%% 

.F2ee -$)1%e %07$."0#- Le2e *e.e2)"#e* .0 =e ^$.e/02J 1B LF"7F "#*"7$.e- .F$. -e*")e#.- G20) .F"- 

Le.%$#* $2e #0#.0P"7.  !"/H2e 10ED 12e-e#.- .Fe ]e$# SR] eH0."e#. ^$.e/02"e-.   

 

4. @e.%$#* 1DB .Fe2e "- #0 -e*")e#. ^<6^- $G.e2 .Fe 2eG"#e)e#. 1207e-- "- 70)1%e.e*.   

 

Surface Water Screening — Level Risk-Estimation and Risk Calculation 

4- 12e-e#.e* "# N$=%e 10EAE11B -H2G$7e L$.e2 -$)1%e- Le2e 70)1$2e* L".F -72ee#"#/ v$%He- "# 

$7702*$#7e L".F .Fe 1207e*H2e- *e-72"=e* "# 5e7."0# 8.  

 

4%% 1$2$)e.e2- L".F ae- /2e$.e2 .F$# 1 02 L".F #0 -72ee#"#/ v$%He- Le2e 7$22"e* G02L$2* .0 

^<6^ 2eG"#e)e#. QN$=%e 10EAE12R. 

 

Baseline Problem Formulation — Wetland 17 Surface Water COPC Refinement 

XH2"#/ .Fe -H2G$7e L$.e2 ̂ <6^ 2eG"#e)e#.B $**"."0#$% "#G02)$."0# "- H-e* .0 ev$%H$.e .Fe 10.e#."$% G02 

2"-\ $. 5".e 81 =$-e* 0# eP10-H2e .0 .Fe 70#-.".He#.- "#7%H*e* $- 12e%")"#$2J ^<6^-.   

 

NFe ^<6^ 2eG"#e)e#. 1207e-- "#7%H*e*; 

 

! ^0)1$2"-0# 0G )$P")H) 5d 70#7e#.2$."0#- .0 $ve2$/e 5d 70#7e#.2$."0#- 

! ^0)1$2"-0# 0G "#02/$#"7 70#-.".He#.- .0 2eGe2e#7e Le.%$#* v$%He- 

! Xe-72"1."0# 0G -H2G$7e L$.e2 eP7ee*$#7e- $#* .Fe"2 eP.e#. 
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NFe )e.F0*- H-e* "# .Fe ^<6^ 2eG"#e)e#. "# .Fe 5".e 81 SR4 6207e-- $2e *e.$"%e* "# 5e7."0# 8.  

^0)1$2"-0# 0G )$P")H) *e.e7.e* 70#7e#.2$."0#- L".F 2eG"#e)e#. v$%He- "- 12e-e#.e* "# N$=%e 10EAE1V. 

6F$-e ++ -H2G$7e L$.e2 ^<6^- 2e.$"#e* $G.e2 2eG"#e)e#. $2e 12e-e#.e* "# N$=%e 10EAE18. 

 

4. @e.%$#* 1DB =$2"H) $#* .F$%%"H) eP7ee*e* .Fe"2 5".e 81 e-.H$2"#e 2eGe2e#7e 70#7e#.2$."0#- $#* Le2e 

7$22"e* G02L$2* "# .Fe SR4 6207e--.  ̂ $%7"H)B )$/#e-"H)B 10.$--"H)B $#* -0*"H) $%-0 eP7ee*e* .Fe"2 

2eGe2e#7e 70#7e#.2$."0#- =H. $2e 70#-"*e2e* e--e#."$% #H.2"e#.- $#* $2e #0. \#0L# .0 =e $--07"$.e* 

L".F L$-.e $. 5".e 1.  NFe e--e#."$% #H.2"e#.- $2e #0. 7$22"e* G02L$2*.  XH2"#/ .Fe 6F$-e ++ "#ve-."/$."0# 

$. @e.%$#* 1DB #0#e 0G .Fe -$)e 70#-.".He#.- Le2e 2e.$"#e* "# -e*")e#. $#* -H2G$7e L$.e2 -$)1%e-.  

  

10.6.4.2 Phase IV/2004 Surface Water Confirmation Sampling Event 

Ie7$H-e 0G .Fe e%ev$.e* .F$%%"H) 70#7e#.2$."0#- *e.e7.e* "# .Fe 6F$-e ++ -H2G$7e L$.e2 -$)1%eB 

$ 70#G"2)$."0# -$)1%e Q081@1D0102R L$- 70%%e7.e* G20) @e.%$#* 1D "# 2008 G02 "#02/$#"7 $#$%J-"-.  

XHe .0 $ -$)1%"#/ e2202B 1FJ-"7$% 1$2$)e.e2- Le2e #0. 70%%e7.e* G02 .Fe 2008 -H2G$7e L$.e2 -$)1%e.  

 

NFe $#$%J."7$% 2e-H%.- G02 .Fe -H2G$7e L$.e2 -$)1%e 70%%e7.e* G02 6F$-e +d $2e 12e-e#.e* "# 

N$=%e 10EAE1W.  Re.$"#e* ^<6^- $G.e2 -72ee#"#/ $2e 12e-e#.e* "# N$=%e 10EAE1A.  N$=%e 10EAE1D 

70)1$2e- )$P")H) 70#7e#.2$."0#- .0 Rd-B $#* 2e.$"#e* ^<6^- $G.e2 2eG"#e)e#. $2e 12e-e#.e* "# 

N$=%e 10EAE18. 

 

+# 2008B .Fe G0%%0L"#/ "#02/$#"7 70#-.".He#.- Le2e *e.e7.e* $=0ve .Fe"2 2eGe2e#7e 70#7e#.2$."0#-; 

=$2"H)B 7$%7"H)B )$/#e-"H)B )$#/$#e-eB 10.$--"H)B -0*"H)B $#* .F$%%"H).  4- $ LF0%eB 

70#7e#.2$."0#- "#72e$-e* =e.Lee# 1TTA $#* 2008.   

 

I$-e* 0# .Fe 6F$-e ++ 2e-H%.- *e-72"=e* $=0veB @e.%$#* 1D L$- "*e#."G"e* $- $ I%HeE^0*e* @e.%$#* "# 

.Fe $1120ve* !"#$% R+/!5 546 4**e#*H) QS/4jaB 1TTD*RB "#*"7$."#/ .F$. 70#.$)"#$#.- Le2e 

12e-e#. /e#e2$%%J =e%0L -72ee#"#/ v$%He-B $#* 70#.$)"#$#.- *"* #0. $11e$2 .0 =e -".e 2e%$.e*.  

I%HeE^0*e* @e.%$#*- Le2e #0. $--e--e* GH2.Fe2 "# 6F$-e +++.  N0 $--e-- 2"-\- G20) 70#.$)"#$#.- .F$. 

="0$77H)H%$.eB .Fe 2e-H%.- G20) @e.%$#*- 1D L"%% =e H-e* "# .Fe <> 1 G00*E7F$"# )0*e% 12e-e#.e* "# 

5e7."0# 10.8. 

 

NFe 70#7e1.H$% )0*e% =e%0L -J)=0%"Me- LF"7F e#v"20#)e#.$% F$=".$.- )$J =e ")1$7.e* =J 

@e.%$#* 1D 6F$-e ++ $#* +d -$)1%"#/ 70#-.".He#.- 2e.$"#e* *H2"#/ .Fe SR4 1207e--. 
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10.6.5 Wetland 17 — Human Health Risk Assessment 

@e.%$#* 1D "- *e-72"=e* "# 5e7."0# 10.A.1B $#* .Fe aaR4 "- -H))$2"Me* =e%0L. 

 

10.6.5.1 Site Data 

5H2G$7e L$.e2B -e*")e#.B $#* G"-F ."--He *$.$ Le2e 70%%e7.e* $. @e.%$#* 1D *H2"#/ 6F$-e- ++ $#* +d 0G 

.Fe R+.  5e7."0# 10.A.V -H))$2"Me- .Fe #$.H2e $#* eP.e#. 0G 70#.$)"#$."0# G02 .F"- Le.%$#*.  

5H2G$7e L$.e2 $#* -e*")e#. $2e -H))$2"Me* "# N$=%e- 10EAEV .F20H/F 10EAEW. 

 

10.6.5.2 Conceptual Site Model 

4- *e-72"=e* "# 5e7."0# 10.A.1B @e.%$#* 1D "- $# e-.H$2J #e$2 .Fe 3$vJ #$.H2e .2$"% $#* 70H%* =e 

$77e--e* =J 3$vJ 1e2-0##e% 02 .2e-1$--e2- L$%\"#/ $#*/02 L$*"#/ .F20H/F .Fe $2e$.  50)e -e*")e#. $. 

.F"- Le.%$#* "- eP10-e* G02 )0-. 0G .Fe Je$2B -0 -e*")e#. eP10-H2e L0H%* =e $--e--e* H-"#/ 

-0"% eP10-H2e )0*e%-.  Xe2)$% 70#.$7. 70H%* =e $ -"/#"G"7$#. eP10-H2e 1$.FL$J $#* L$- "#7%H*e* "# .F"- 

aaR4.  I$-e* 0# .Fe -1e7"e- 12e-e#.B *e1.F 0G -H2G$7e L$.e2B $#* $v$"%$=%e F$=".$.B G"-F"#/ 70H%* 077H2 

"# $ .2e-1$--"#/ -7e#$2"0B $#* L$*"#/ L0H%* =e .Fe )0-. %"\e%J eP10-H2e -7e#$2"0.  
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^<6^- Le2e "*e#."G"e* $- *e-72"=e* "# 5e7."0# T.  NFe G0%%0L"#/ -7e#$2"0- $#* eP10-H2e 1$.FL$J- Le2e 

ev$%H$.e* G02 .F"- Le.%$#*; 

 

Scenario Medium Ingestion Dermal 
Fish Tissue 
Ingestion 

5e*")e#. ! !  ]$"#.e#$#7e 
5H2G$7e L$.e2 ! !  

5e*")e#. ! !  
N2e-1$--e2 

5H2G$7e L$.e2 ! !  

!"-Fe2)$# !"-F N"--He >1.$\e 
G20) 5e*")e#.   ! 

 

10.6.5.3 Risk Characterization 

NFe 7F"%* .2e-1$--e2B $*H%. )$"#.e#$#7e L02\e2B $#* G"-Fe2)$# -7e#$2"0- Le2e $--e--e* G02 .F"- 

Le.%$#*.   

 

Trespasser 

Phase II Data 
4- -F0L# "# N$=%e- 10EAE1T .F20H/F 10EAE22B -e*")e#. *e2)$% 70#.$7. $#* "#/e-."0# 2"-\ e-.")$.e- *"* 

#0. eP7ee* !XS6c- 2"-\ .F2e-F0%* 0G 1SEA.  4- -F0L# "# N$=%e- 10EAE2V .F20H/F 10EAE2WB =$-e* 0# 

6F$-e ++ -H2G$7e L$.e2 *$.$B .Fe !XS6 2"-\ .F2e-F0%* 0G 1SEA L$- #0. eP7ee*e*.  a$M$2* "#*"7e- Le2e 

=e%0L 1.0. 

 

Phase IV Data 
4- -F0L# "# N$=%e- 10EAE2A .F20H/F 10EAE28B =$-e* 0# 6F$-e +d -H2G$7e L$.e2 *$.$B .Fe !XS6 2"-\ 

.F2e-F0%* 0G 1SEA L$- #0. eP7ee*e*.  a$M$2* "#*"7e- G02 .2e-1$--e2- =$-e* 0# 6F$-e +d *$.$ Le2e 

=e%0L 1.0. 

 

Maintenance Worker 

Phase II Data 
4- -F0L# "# N$=%e- 10EAE1T .F20H/F 10EAE22B -e*")e#. "#/e-."0# $#* *e2)$% 70#.$7. 2"-\ e-.")$.e- *"* 

#0. eP7ee* !XS6c- 2"-\ .F2e-F0%* 0G 1SEA.  4- -F0L# "# N$=%e- 10EAE2V .F20H/F 10E2WB =$-e* 0# 

6F$-e ++ -H2G$7e L$.e2 *$.$B .Fe !XS6 2"-\ .F2e-F0%* 0G 1SEA L$- #0. eP7ee*e*.  a$M$2* "#*"7e- Le2e 

=e%0L 1.0. 
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Phase IV Data 

4- -F0L# "# N$=%e- 10EAE2A .F20H/F 10EAE28B =$-e* 0# 6F$-e +d -H2G$7e L$.e2 *$.$B .Fe 

!XS6 2"-\ .F2e-F0%* 0G 1SEA L$- #0. eP7ee*e*.  a$M$2* "#*"7e- G02 )$"#.e#$#7e L02\e2- =$-e* 0# 

6F$-e +d *$.$ Le2e =e%0L 1.0. 

 

Fisherman 

4- -F0L# "# N$=%e 10EAE22B G"-F ."--He H1.$\e G20) -e*")e#. 2"-\ e-.")$.e- *"* #0. eP7ee* !XS6c- 2"-\ 

.F2e-F0%* 0G 1SEA. 

 

Summary of Wetland 17 Phase II Risk Estimates 

Scenario Medium Hazard Index Risk 

5e*")e#. 2.28SE0V 2.DDSE08 ]$"#.e#$#7e 
5H2G$7e L$.e2 A.8DSE02 2.80SE0D 

5e*")e#. V.8WSE0V 1.AASE08 
N2e-1$--e2 

5H2G$7e L$.e2 W.11SE02 D.18SE08 

!"-Fe2)$# !"-F N"--He >1.$\e G20) 
5e*")e#. D.T1SE08 T.8TSE0D 

 

I$-e* 0# 6F$-e ++ *$.$B #0 ^<^- Le2e "*e#."G"e*.   

 

Summary of Phase IV Risk Estimates 

Scenario Medium Hazard Index Risk 

]$"#.e#$#7e 5H2G$7e L$.e2 V.DDSE02 34 
N2e-1$--e2 5H2G$7e L$.e2 2.82SE02 34 

 

I$-e* 0# 6F$-e +d *$.$B #0 ^<^- Le2e "*e#."G"e*. 

 

Wetland 17 HHRA COC Summary 

30 ^<^- Le2e "*e#."G"e* G02 @e.%$#* 1D.   

 

10.6.6 Wetland 17 — Fate and Transport Analysis 

NF"- Le.%$#* "- .0 .Fe #02.FLe-. 0G 5".e 1.  !0H2 -$)1%e- Q.F2ee -e*")e#. -$)1%e- $#* 

0#e -H2G$7e L$.e2 -$)1%eR Le2e 70%%e7.e* "# .F"- Le.%$#*.  NFe Le.%$#* *2$"#- G20) .Fe #02.Fe$-. 

.0L$2*- I$J0H Re*0H=. Q-ee !"/H2e 10E1R.  

 

NFe -H2G$7e L$.e2 ̂ <6^- 2e.$"#e* $G.e2 2eG"#e)e#. G02 .F"- Le.%$#* $2e -H))$2"Me* "# N$=%e- 10EAE18 

$#* 10EAE18.  NFe2e Le2e #0 2e.$"#e* ̂ <6^- G02 6F$-e ++ -e*")e#. $. @e.%$#* 1D.  620v"*e* =e%0L $2e 



!"#$% Re)e*"$% +#ve-."/$."0# Re102. 
345 6e#-$70%$ 5".e 81 

5e7."0# 10;  <1e2$=%e >#". 1 ? @e.%$#*- 
30ve)=e2 1AB 200D  

 

10EAE11 

.Fe $--07"$.e* -0"% =02"#/- $#* )0#".02"#/ Le%%- H-e* G02 70)1$2"#/ *$.$ G02 .Fe G$.e $#* .2$#-102. 

$#$%J-"-.  

 

Associated Monitoring Wells:  001[50001B 001[]0VVB 001[+0WTB 001[]0VWB 001[+028 

 

Associated Borings:  00150001B 0015+0WTB 0015+028 

 

Surface Water/Sediment Transport into Wetland Media:  

Surface Water ? 30 -.02) L$.e2 *$.$ $2e $v$"%$=%e G20) .Fe $2e$ 120P")$% .0 .F"- Le.%$#*g .Fe2eG02eB 

#0 -.$.e)e#. 7$# =e )$*e 2e/$2*"#/ v$%"*$."0# 0G .Fe 1$.FL$J v"$ -.02) L$.e2 2H#0GG "#.0 .Fe Le.%$#*. 

a0Leve2B .Fe v$-. )$O02".J 0G -H2G$7e *2$"#$/e .0 .F"- Le.%$#* "- G20) 5".e 1B .Fe G02)e2 )H#"7"1$% $#* 

"#*H-.2"$% L$-.e %$#*G"%%.  +. "- -H220H#*e* =J H#1$ve* $2e$g .Fe2eG02eB .Fe /20H#*L$.e2 1$.FL$J- $2e 

%"\e%J )02e -"/#"G"7$#. .F$# .Fe -.02) L$.e2 2H#0GG 1$.FL$J-. 

 

Sediment ? 30 *e.e7.e* 1$2$)e.e2- Le2e 2e.$"#e* $G.e2 2eG"#e)e#. L".F"# -e*")e#..   

 

Groundwater to Wetland Media Pathways: 

Surface Water ? I$-e* 0# .Fe *$.$ G20) $--07"$.e* )0#".02"#/ Le%%-B .Fe /20H#*L$.e2 .0 

-H2G$7e L$.e2 1$.FL$J "- v$%"*$.e* $#* -"/#"G"7$#. G02 .Fe G0%%0L"#/ 1$2$)e.e2-;  

 
Phase II Phase IV 

I$2"H) I$2"H) 
]$#/$#e-e ]$#/$#e-e 

 

Surface Water/Sediment Transport within the Wetlands:  

NFe2e L$- 0#e -H2G$7e L$.e2 -$)1%e 70%%e7.e* G20) @e.%$#* 1Dg .Fe2eG02eB -H2G$7e L$.e2 .2$#-102. 

L".F"# .Fe Le.%$#* 7$##0. =e ev$%H$.e*.  Sv$%H$."0# 0G .Fe -e*")e#. .2$#-102. 1$.FL$J H-e* H1/2$*"e#. 

%07$."0# 081]1D01 70)1$2e* .0 *0L#/2$*"e#. %07$."0# 081]1D0VR.  

 

Sediment ? Sv$%H$."0# 0G -e*")e#. %07$."0#- 081]1D01 Q.Fe )0-. H1-.2e$) -$)1%e %07$."0#R $#* 

081]1D0V Q.Fe )0-. *0L#-.2e$) -$)1%e %07$."0#R "#*"7$.e- .F$. .Fe #H)=e2 0G 1$2$)e.e2 *e.e7."0#- 

L$- #0. -"/#"G"7$#.%J *"GGe2e#. =e.Lee# .Fe .L0 Q1W )e.$%- $#* 8 02/$#"7- $. %07$."0# 081]1W01 $#* 

1W )e.$%- $#* 2 02/$#"7- $. %07$."0# 081]1W0VR.  !02 .Fe )e.$%-B 0#e 70#-.".He#. L$- 12e-e#. 

*0L#/2$*"e#. .F$. L$- #0. *e.e7.e* H1/2$*"e#.B $#* 1V ePF"=".e* -%"/F. "#72e$-e- "# 70#7e#.2$."0#.  !02 
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.Fe 02/$#"7-B 0#e 70)10H#* L$- 12e-e#. *0L#/2$*"e#. .F$. L$- #0. *e.e7.e* H1/2$*"e#. $#* 

0#e *e72e$-e*.  

 

+#72e$-e- "# 1$2$)e.e2- Le2e /e#e2$%%J -%"/F.g N<^ "#72e$-e* *0L#/2$*"e#. $- Le%%.  +#72e$-e- "# 
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Table 10-6-1
Wetland 17 Phase II
Sediment Physical Parameters

Parameter 041M170101 041M170201 041M170301

TOC (%) 0.413 0.167 0.223
Percent  Solids (%) 75.3 81.3 78.3
Grain Size Analysis
(percent of composition1)

medium sand 20 17 18
fine sand 77 81 79

silt and clay 3 2 3

Description
Very Dark Gray Poorly Graded 

Sand, Fine, Trace of Silt

Very Dark Grayish Brown 
Poorly Graded Sand, 

Fine, Trace of Silt

Very Dark Gray Poorly 
Graded Sand, Fine, 

Trace of Silt

Note:
1   =  Derived from sieve analyses.



Table 10-6-2
Wetland 17 Phase II
Surface Water Physical Parameters

Parameter 041W170101

Hardness as CaCO3 (mg/L) 1,730
pH 6.78
Specific Conductivity (mS/cm) 24.7
Turbidity (NTU) 0
Salinity (%) 1.49

Notes:
mg/L    =  Milligrams per liter
pH       =  Hydrogen ion content
MS/cm  =  MilliSiemens per centimeter
NTU     =  Nephelometric turbidity units
%        =  Percent



Table 10-6-3
Wetland 17 Phase II
Sediment Analytical Results

Frequency of Detections Range of Detections

 Parameter

Reference 
Concentration (if 

applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals (mg/kg)
Aluminum 4,274.0 0 3 3 438.0 842.0 599.0 041M170301
Arsenic 2.140 0 3 3 0.270 0.580 0.397 041M170101
Barium 3.840 0 3 3 0.480 0.730 0.570 041M170301
Calcium 1,978.80 0 3 3 57.50 129.0 87.60 041M170301
Chromium 13.10 0 3 3 2.10 3.60 2.90 041M170301
Cobalt 0.910 0 2 3 0.140 0.170 0.125 041M170301
Copper 8.440 0 3 3 0.750 1.30 0.973 041M170301
Iron 2,684.40 0 3 3 467.0 1,190.0 795.0 041M170301
Lead 21.040 0 3 3 2.20 3.40 2.60 041M170301
Magnesium 2,943.60 0 3 3 114.0 320.0 198.0 041M170301
Manganese 9.810 0 3 3 0.80 2.40 1.630 041M170301
Potassium 899.720 0 3 3 39.10 119.0 72.30 041M170301
Sodium 11,439.60 0 3 3 275.0 1,350.0 713.0 041M170301
Thallium 0.390 0 1 3 0.310 0.310 0.188 041M170101
Vanadium 8.590 0 3 3 1.40 2.10 1.70 041M170301
Zinc 14.360 0 3 3 1.80 4.20 2.80 041M170301
Pesticides and PCBs ( g/kg)
Aroclor-1260 N/A 0 3 3 0.70 2.80 1.460 041M170101
Total PCBs N/A 0 3 3 7.30 10.80 8.740 041M170101
gamma-BHC (Lindane) N/A 0 2 3 0.20 0.510 0.255 041M170301
Total BHC N/A 0 2 3 0.350 0.651 0.407 041M170301
4,4'-DDD 50.0 0 1 3 0.230 0.230 0.143 041M170101
4,4'-DDE 40.0 0 1 3 0.30 0.30 0.167 041M170101
Total DDT 110.0 0 1 3 0.645 0.645 0.415 041M170101
SVOCs ( g/kg)
bis(2-Ethylhexyl)phthalate (BEHP) N/A 0 1 3 2,300.0 2,300.0 903.0 041M170201
VOCs ( g/kg)
Chlorobenzene N/A 0 1 3 2.0 2.0 4.830 041M170101

Notes:
g/kg   = micrograms per kilogram

mg/kg  = milligram per kilogram
N/A     = Not Applicable



Table 10-6-4
Wetland 17 Phase II
Surface Water Analytical Results

Frequency of Detections Range of Detections

 Parameter

Reference 
Concentration (if 

applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals ( g/L)
Arsenic 3.6 0 1 1 2.2 2.2 2.2 041W170101
Barium 9.43 1 1 1 10.6 10.6 10.6 041W170101
Calcium 76,800.0 1 1 1 106,000.0 106,000.0 106,000.0 041W170101
Iron 1,352.0 0 1 1 263.0 263.0 263.0 041W170101
Magnesium 243,650.0 1 1 1 356,000.0 356,000.0 356,000.0 041W170101
Manganese 12.15 0 1 1 7.4 7.4 7.4 041W170101
Potassium 81,250.0 1 1 1 109,000.0 109,000.0 109,000.0 041W170101
Sodium 1,952,000.0 1 1 1 3,040,000.0 3,040,000.0 3,040,000.0 041W170101
Thallium 2.55 1 1 1 16.3 16.3 16.3 041W170101
Zinc 12.88 0 1 1 4.7 4.7 4.7 041W170101
VOCs ( g/L)
Methylene chloride N/A 0 1 1 38.0 38.0 38.0 041W170101

Notes:
g/L = micrograms per liter

N/A  = Not Applicable



Table 10-6-5
Wetland 17 Phase IV
Surface Water Analytical Results

Frequency of Detections Range of Detections

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals ( g/L)
Aluminum 2,927.5 0 1 1 66.0 66.0 66.0 041W170102
Arsenic 3.6 1 1 1 4.8 4.8 4.8 041W170102
Barium 9.43 1 1 1 18.0 18.0 18.0 041W170102
Beryllium 0.82 0 1 1 0.62 0.62 0.62 041W170102
Calcium 76,800.0 1 1 1 240,000.0 240,000.0 240,000.0 041W170102
Iron 1,352.0 0 1 1 110.0 110.0 110.0 041W170102
Magnesium 243,650.0 1 1 1 740,000.0 740,000.0 740,000.0 041W170102
Manganese 12.15 1 1 1 26.0 26.0 26.0 041W170102
Potassium 81,250.0 1 1 1 280,000.0 280,000.0 280,000.0 041W170102
Selenium 2.9 1 1 1 5.9 5.9 5.9 041W170102
Sodium 1,952,000.0 1 1 1 5,600,000.0 5,600,000.0 5,600,000.0 041W170102
Thallium 2.55 1 1 1 8.3 8.3 8.3 041W170102

Notes:
g/L  =  micrograms per liter

N/A   =  Not Applicable



Table 10-6-6
Wetland 17 Phase II
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Aluminum 3 3 438 842 041M170301 842 N/A Yes No SV
Antimony 0 3 0.065 0.065 ND 0.065 UJ 12 2 0.01 No Max SQL< SV
Arsenic 3 3 0.27 0.58 041M170101 0.58 J 7.24 1, 2 0.08 No Max Detect < SV
Barium 3 3 0.48 0.73 041M170301 0.73 J N/A Yes No SV
Beryllium 0 3 0.03 0.035 ND 0.035 U N/A Yes No SV
Cadmium 0 3 0.065 0.09 ND 0.09 U 0.676 1 0.13 No Max SQL< SV
Calcium 3 3 57.5 129 041M170301 129 J N/A Yes No SV
Chromium 3 3 2.1 3.6 041M170301 3.6 52.3 1, 2 0.07 No Max Detect < SV
Cobalt 2 3 0.065 0.065 0.14 0.17 041M170301 0.17 J N/A Yes No SV
Copper 3 3 0.75 1.3 041M170301 1.3 J 18.7 1, 2 0.07 No Max Detect < SV
Cyanide (CN) 0 3 0.295 0.315 ND 0.315 U N/A Yes No SV
Iron 3 3 467 1,190 041M170301 1,190 N/A Yes No SV
Lead 3 3 2.2 3.4 041M170301 3.4 30.2 1, 2 0.11 No Max Detect < SV
Magnesium 3 3 114 320 041M170301 320 J N/A Yes No SV
Manganese 3 3 0.8 2.4 041M170301 2.4 N/A Yes No SV
Mercury 0 3 0.025 0.03 ND 0.03 U 0.13 1, 2 0.23 No Max SQL< SV
Nickel 0 3 0.28 0.3 ND 0.3 U 15.9 1, 2 0.02 No Max SQL< SV
Potassium 3 3 39.1 119 041M170301 119 J N/A Yes No SV
Selenium 0 3 0.125 0.135 ND 0.135 UJ N/A Yes No SV
Silver 0 3 0.155 0.17 ND 0.17 U 0.733 1 0.23 No Max SQL< SV
Sodium 3 3 275 1,350 041M170301 1,350 N/A Yes No SV
Thallium 1 3 0.125 0.13 0.31 0.31 041M170101 0.31 J N/A Yes No SV
Vanadium 3 3 1.4 2.1 041M170301 2.1 J N/A Yes No SV
Zinc 3 3 1.8 4.2 041M170301 4.2 124 1, 2 0.03 No Max Detect < SV

2-Methylnaphthalene 0 3 18.5 22.5 ND 22.5 U 20.2 1 1.11 No TOC normalized PAHs < TEC
Acenaphthene 0 3 9 11 ND 11 U 6.71 1 1.64 No TOC normalized PAHs < TEC
Acenaphthylene 0 3 18.5 22.5 ND 22.5 U 5.87 1 3.83 No TOC normalized PAHs < TEC
Anthracene 0 3 18.5 22.5 ND 22.5 U 46.9 1 0.48 No Max SQL< SV
Benzo(a)anthracene 0 3 18.5 22.5 ND 22.5 U 74.8 1 0.30 No Max SQL< SV
Benzo(a)pyrene 0 3 18.5 22.5 ND 22.5 U 88.8 1 0.25 No Max SQL< SV
Chrysene 0 3 18.5 22.5 ND 22.5 U 108 1 0.21 No Max SQL< SV
Dibenz(a,h)anthracene 0 3 18.5 22.5 ND 22.5 U 6.22 1 3.62 No TOC normalized PAHs < TEC
Fluoranthene 0 3 18.5 22.5 ND 22.5 U 113 1 0.20 No Max SQL< SV
Fluorene 0 3 9 11 ND 11 U 21.2 1 0.52 No Max SQL< SV
Naphthalene 0 3 18.5 22.5 ND 22.5 U 34.6 1 0.65 No Max SQL< SV
Phenanthrene 0 3 18.5 22.5 ND 22.5 U 86.7 1 0.26 No Max SQL< SV
Pyrene 0 3 18.5 22.5 ND 22.5 U 153 1 0.15 No Max SQL< SV
Total PAHs 0 3 222 270 ND 270 U 1684 1, 2 0.16 No Max SQL< SV
TOC Normalized PAHs 0 3 65.25 143.11 ND 143.11 U 290 3 0.49 No Max SQL< SV

Aroclor-1016 0 3 0.95 1.15 ND 1.15 U 21.6 N/A 0.05 No Max SQL< SV
Aroclor-1221 0 3 1.85 2.25 ND 2.25 U 67 2 0.03 No Max SQL< SV
Aroclor-1232 0 3 0.95 1.15 ND 1.15 U 21.6 N/A 0.05 No Max SQL< SV
Aroclor-1242 0 3 0.95 1.15 ND 1.15 U 21.6 N/A 0.05 No Max SQL< SV
Aroclor-1248 0 3 0.95 1.15 ND 1.15 U 21.6 N/A 0.05 No Max SQL< SV
Aroclor-1254 0 3 0.95 1.15 ND 1.15 U 21.6 N/A 0.05 No Max SQL< SV
Aroclor-1260 3 3 0.7 2.8 041M170301 2.8 J 21.6 N/A 0.13 No Max Detect < SV
Total PCBs 3 3 7.3 10.8 041M170301 10.8 21.6 1 0.5 No Max Detect < SV

Aldrin 0 3 0.047 0.055 ND 0.055 U N/A Yes No SV
Dieldrin 0 3 0.095 0.115 ND 0.115 U 0.716 1 0.16 No Max SQL< SV
Endosulfan I 0 3 0.047 0.055 ND 0.055 U N/A Yes No SV
Endosulfan II 0 3 0.095 0.115 ND 0.115 U N/A Yes No SV
Endosulfan sulfate 0 3 0.095 0.115 ND 0.115 U N/A Yes No SV
Heptachlor 0 3 0.047 0.055 ND 0.055 U N/A Yes No SV
Heptachlor epoxide 0 3 0.047 0.055 ND 0.055 U N/A Yes No SV
Methoxychlor 0 3 0.47 0.55 ND 0.55 U N/A Yes No SV
Toxaphene 0 3 9.5 11.5 ND 11.5 U N/A Yes No SV
alpha-Chlordane 0 3 0.047 0.055 ND 0.055 U 1.7 1 0.03 No Max SQL< SV
gamma-Chlordane 0 3 0.047 0.055 ND 0.055 U 1.7 1 0.03 No Max SQL< SV
Total Chlordane 0 3 0.094 0.11 ND 0.11 U 1.7 1 0.06 No Max SQL< SV
Endrin 0 3 0.095 0.115 ND 0.115 U 3.3 2 0.03 No Max SQL< SV
Endrin aldehyde 0 3 0.095 0.115 ND 0.115 U 3.3 2 0.03 No Max SQL< SV
Endrin ketone 0 3 0.095 0.115 ND 0.115 U 3.3 2 0.03 No Max SQL< SV
Total Endrin 0 3 0.285 0.345 ND 0.345 U 3.3 2 0.11 No Max SQL< SV
alpha-BHC 0 3 0.047 0.055 ND 0.055 UJ N/A Yes No SV
beta-BHC 0 3 0.047 0.055 ND 0.055 U 0.32 N/A 0.17 No Max SQL< SV
delta-BHC 0 3 0.047 0.055 ND 0.055 U 0.32 N/A 0.17 No Max SQL< SV
gamma-BHC (Lindane) 2 3 0.055 0.055 0.2 0.51 041M170301 0.51 0.32 1 1.59 Yes Max Detect > SV

Metals (mg/kg)

PAHs ( g/kg)

PCBs ( g/kg)

Pesticides ( g/kg)



Table 10-6-6
Wetland 17 Phase II
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Total BHC 2 3 0.22 0.22 0.35 0.651 041M170301 0.651 0.32 2 2.03 Yes Max Detect > SV
4,4'-DDD 1 3 0.095 0.105 0.23 0.23 041M170101 0.23 J 1.22 1 0.19 No Max Detect < SV
4,4'-DDE 1 3 0.095 0.105 0.3 0.3 041M170101 0.3 2.07 1 0.15 No Max Detect < SV
4,4'-DDT 0 3 0.095 0.115 ND 0.115 U 1.19 1 0.10 No Max SQL< SV
Total DDT 1 3 0.285 0.315 0.645 0.645 041M170101 0.645 3.3 2 0.20 No Max Detect < SV

1,2,4-Trichlorobenzene 0 3 185 225 ND 225 U N/A Yes No SV
1,2-Dichlorobenzene 0 3 185 225 ND 225 U N/A Yes No SV
1,3-Dichlorobenzene 0 3 185 225 ND 225 U N/A Yes No SV
1,4-Dichlorobenzene 0 3 185 225 ND 225 U N/A Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 3 185 225 ND 225 U N/A Yes No SV
2,4,5-Trichlorophenol 0 3 450 550 ND 550 U N/A Yes No SV
2,4,6-Trichlorophenol 0 3 185 225 ND 225 U N/A Yes No SV
2,4-Dichlorophenol 0 3 185 225 ND 225 U N/A Yes No SV
2,4-Dimethylphenol 0 3 185 225 ND 225 U N/A Yes No SV
2,4-Dinitrophenol 0 3 450 550 ND 550 U N/A Yes No SV
2,4-Dinitrotoluene 0 3 185 225 ND 225 U N/A Yes No SV
2,6-Dinitrotoluene 0 3 185 225 ND 225 U N/A Yes No SV
2-Chloronaphthalene 0 3 185 225 ND 225 U N/A Yes No SV
2-Chlorophenol 0 3 185 225 ND 225 U N/A Yes No SV
2-Methyl-4,6-Dinitrophenol 0 3 450 550 ND 550 U N/A Yes No SV
2-Methylphenol (o-Cresol) 0 3 185 225 ND 225 U N/A Yes No SV
2-Nitroaniline 0 3 185 225 ND 225 U N/A Yes No SV
2-Nitrophenol 0 3 185 225 ND 225 U N/A Yes No SV
3,3'-Dichlorobenzidine 0 3 185 225 ND 225 U N/A Yes No SV
3-Nitroaniline 0 3 450 550 ND 550 U N/A Yes No SV
4-Bromophenyl-phenylether 0 3 185 225 ND 225 U N/A Yes No SV
4-Chloro-3-methylphenol 0 3 185 225 ND 225 U N/A Yes No SV
4-Chloroaniline 0 3 185 225 ND 225 UJ N/A Yes No SV
4-Chlorophenylphenyl ether 0 3 185 225 ND 225 U N/A Yes No SV
4-Methylphenol (p-Cresol) 0 3 185 225 ND 225 U N/A Yes No SV
4-Nitroaniline 0 3 450 550 ND 550 U N/A Yes No SV
4-Nitrophenol 0 3 450 550 ND 550 U N/A Yes No SV
Benzo(b)fluoranthene 0 3 18.5 22.5 ND 22.5 U N/A No TOC normalized PAHs < TEC
Benzo(g,h,i)perylene 0 3 18.5 22.5 ND 22.5 U N/A No TOC normalized PAHs < TEC
Benzo(k)fluoranthene 0 3 18.5 22.5 ND 22.5 U N/A No TOC normalized PAHs < TEC
bis(2-Chloroethoxy)methane 0 3 185 225 ND 225 U N/A Yes No SV
bis(2-Chloroethyl)ether 0 3 18.5 22.5 ND 22.5 U N/A Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 1 3 185 225 2,300 2,300 041M170201 2,300 182 1, 2 12.6 Yes Max Detect > SV
Butylbenzylphthalate 0 3 185 225 ND 225 U 182 1, 2 1.24 Yes Max SQL > SV
Carbazole 0 3 185 225 ND 225 U N/A Yes No SV
Dibenzofuran 0 3 185 225 ND 225 U N/A Yes No SV
Diethylphthalate 0 3 185 225 ND 225 U 182 1, 2 1.24 Yes Max SQL > SV
Dimethylphthalate 0 3 185 225 ND 225 U 182 1, 2 1.24 Yes Max SQL > SV
Di-n-butylphthalate 0 3 185 225 ND 225 U 182 1, 2 1.24 Yes Max SQL > SV
Di-n-octylphthalate 0 3 185 225 ND 225 U 182 1, 2 1.24 Yes Max SQL > SV
Hexachlorobenzene 0 3 185 225 ND 225 U N/A Yes No SV
Hexachlorobutadiene 0 3 185 225 ND 225 U N/A Yes No SV
Hexachlorocyclopentadiene 0 3 185 225 ND 225 U N/A Yes No SV
Hexachloroethane 0 3 185 225 ND 225 U N/A Yes No SV
Indeno(1,2,3-cd)pyrene 0 3 18.5 22.5 ND 22.5 U N/A No TOC normalized PAHs < TEC
Isophorone 0 3 185 225 ND 225 U N/A Yes No SV
Nitrobenzene 0 3 185 225 ND 225 U N/A Yes No SV
N-Nitroso-di-n-propylaMine 0 3 18.5 22.5 ND 22.5 U N/A Yes No SV
N-NitrosodiphenylaMine 0 3 185 225 ND 225 U N/A Yes No SV
Pentachlorophenol 0 3 450 550 ND 550 U N/A Yes No SV
Phenol 0 3 185 225 ND 225 U N/A Yes No SV

1,1,1-Trichloroethane 0 3 6 6.5 ND 6.5 U N/A Yes No SV
1,1,2,2-Tetrachloroethane 0 3 6 6.5 ND 6.5 U N/A Yes No SV
1,1,2-Trichloroethane 0 3 6 6.5 ND 6.5 U N/A Yes No SV
1,1-Dichloroethane 0 3 6 6.5 ND 6.5 U N/A Yes No SV
1,1-Dichloroethene 0 3 6 6.5 ND 6.5 U N/A Yes No SV
1,2-Dichloroethane 0 3 6 6.5 ND 6.5 U N/A Yes No SV
1,2-Dichloroethene (total) 0 3 6 6.5 ND 6.5 U N/A Yes No SV
1,2-Dichloropropane 0 3 6 6.5 ND 6.5 U N/A Yes No SV
2-Butanone (MEK) 0 3 6 6.5 ND 6.5 U N/A Yes No SV
2-Hexanone 0 3 6 6.5 ND 6.5 U N/A Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 3 6 6.5 ND 6.5 U N/A Yes No SV
Acetone 0 3 6 7 ND 7 U N/A Yes No SV

SVOCs ( g/kg)

VOCs ( g/kg)

Pesticides ( g/kg) - cont.



Table 10-6-6
Wetland 17 Phase II
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Benzene 0 3 6 6.5 ND 6.5 U N/A Yes No SV
Bromodichloromethane 0 3 6 6.5 ND 6.5 U N/A Yes No SV
Bromoform 0 3 6 6.5 ND 6.5 U N/A Yes No SV
Bromomethane 0 3 6 6.5 ND 6.5 U N/A Yes No SV
Carbon disulfide 0 3 6 6.5 ND 6.5 U N/A Yes No SV
Carbon tetrachloride 0 3 6 6.5 ND 6.5 U N/A Yes No SV
Chlorobenzene 1 3 6 6.5 2 2 041M170101 2 J N/A Yes No SV
Chloroethane 0 3 6 6.5 ND 6.5 U N/A Yes No SV
Chloroform 0 3 6 6.5 ND 6.5 U N/A Yes No SV
Chloromethane 0 3 6 6.5 ND 6.5 U N/A Yes No SV
cis-1,3-Dichloropropene 0 3 6 6.5 ND 6.5 U N/A Yes No SV
Dibromochloromethane 0 3 6 6.5 ND 6.5 U N/A Yes No SV
Ethylbenzene 0 3 6 6.5 ND 6.5 U N/A Yes No SV
Methylene chloride 0 3 6 6.5 ND 6.5 U N/A Yes No SV
Styrene 0 3 6 6.5 ND 6.5 U N/A Yes No SV
Tetrachloroethene 0 3 6 6.5 ND 6.5 U N/A Yes No SV
Toluene 0 3 6 6.5 ND 6.5 U N/A Yes No SV
trans-1,3-Dichloropropene 0 3 6 6.5 ND 6.5 U N/A Yes No SV
Trichloroethene 0 3 6 6.5 ND 6.5 U N/A Yes No SV
Vinyl chloride 0 3 2 2 ND 2 U N/A Yes No SV
Xylene (Total) 0 3 6 6.5 ND 6.5 U N/A Yes No SV

Notes:

mg/kg = milligrams per kilograms

Sources for Screening Values: Supporting Information:

 SHQ = Screening Hazard Quotient Parameters in bold were detected and exceeded screening values.

2 = FDEP Threshold effects level N/A = No screening value available. g/kg = micrograms per kilograms
 U or ND = Not Detected at or above the SQL mg/kg oc = milligrams per kilograms - organic carbon

VOCs ( g/kg) - cont.

 J = Estimated value UJ = Not detected.  SQL is estimated.

SV = Screening Value SQL = Sample Quantitation Limit D = Diluted Result
1 = USEPA Region 4 Screening Value.  Detailed explanation for SVs provided in Section 8.0. HQ = Hazard Quotient



Table 10-6-7
Wetland 17 Phase II 
Sediment COPCs Retained after Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum gamma-BHC (Lindane) bis(2-Ethylhexyl)phthalate (BEHP) Chlorobenzene
Barium Total BHC
Calcium
Cobalt
Iron
Magnesium
Manganese
Potassium
Sodium
Thallium
Vanadium

Beryllium Aldrin 1,2,4-Trichlorobenzene 1,1,1-Trichloroethane
Cyanide (CN) alpha-BHC 1,2-Dichlorobenzene 1,1,2,2-Tetrachloroethane
Selenium Endosulfan I 1,3-Dichlorobenzene 1,1,2-Trichloroethane

Endosulfan II 1,4-Dichlorobenzene 1,1-Dichloroethane
Endosulfan sulfate 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1-Dichloroethene
Heptachlor 2,4,5-Trichlorophenol 1,2-Dichloroethane
Heptachlor epoxide 2,4,6-Trichlorophenol 1,2-Dichloroethene (total)
Methoxychlor 2,4-Dichlorophenol 1,2-Dichloropropane
Toxaphene 2,4-Dimethylphenol 2-Butanone (MEK)

2,4-Dinitrophenol 2-Hexanone
2,4-Dinitrotoluene 4-Methyl-2-Pentanone (MIBK)
2,6-Dinitrotoluene Acetone
2-Chloronaphthalene Benzene
2-Chlorophenol Bromodichloromethane
2-Methyl-4,6-Dinitrophenol Bromoform
2-Methylphenol (o-Cresol) Bromomethane
2-Nitroaniline Carbon disulfide
2-Nitrophenol Carbon tetrachloride
3,3'-Dichlorobenzidine Chloroethane
3-Nitroaniline Chloroform
4-Bromophenyl-phenylether Chloromethane
4-Chloro-3-methylphenol cis-1,3-Dichloropropene
4-Chloroaniline Dibromochloromethane
4-Chlorophenylphenyl ether Ethylbenzene
4-Methylphenol (p-Cresol) Methylene chloride
4-Nitroaniline Styrene
4-Nitrophenol Tetrachloroethene
bis(2-Chloroethoxy)methane Toluene
bis(2-Chloroethyl)ether trans-1,3-Dichloropropene
Butylbenzylphthalate Trichloroethene
Carbazole Vinyl chloride
Dibenzofuran Xylene (Total)
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol

Not Detected Parameters

Detected Parameters



Table 10-6-8
Wetland 17 Phase II 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement 
Value

Refinemen
t Value 
Source

Maximum 
Result     
SV HQ

Average 
Result   
SV HQ

Maximum 
Result   
RV HQ

Average 
Result   
RV HQ

Number 
Detected 

> RV

Reference 
Concentratio

n

Detected > 
Reference 

Concentratio
n

COPC 
Retained 

(Y/N) Rationale

Aluminum 3 3 599 438 842 842 041M170301 NA 0 4,274 0 No EPC < RC
Barium 3 3 0.57 0.48 0.73 0.73 J 041M170301 NA 0 3.84 0 No EPC < RC
Beryllium 0 3 0.0333 0.03 0.035 0.0333 0.035 U ND NA 0 0.13 0 No Parameter Not Detected
Calcium 3 3 87.6 57.5 129 129 J 041M170301 NA 0 1,978.80 0 No EPC < RC
Cobalt 2 3 0.065 0.065 0.065 0.125 0.14 0.17 0.17 J 041M170301 NA 0 0.91 0 No EPC < RC
Cyanide (CN) 0 3 0.305 0.295 0.315 0.305 0.315 U ND NA 0 1.29 0 No Parameter Not Detected
Iron 3 3 795 467 1,190 1,190 041M170301 NA 0 2,684.40 0 No EPC < RC
Magnesium 3 3 198 114 320 320 J 041M170301 NA 0 2,943.60 0 No EPC < RC
Manganese 3 3 1.63 0.8 2.4 2.4 041M170301 NA 0 9.81 0 No EPC < RC
Potassium 3 3 72.3 39.1 119 119 J 041M170301 NA 0 899.72 0 No EPC < RC
Selenium 0 3 0.13 0.125 0.135 0.13 0.135 UJ ND NA 0 0.66 0 No Parameter Not Detected
Sodium 3 3 713 275 1,350 1,350 041M170301 NA 0 11,439.60 0 No EPC < RC
Thallium 1 3 0.128 0.125 0.13 0.188 0.31 0.31 0.31 J 041M170101 NA 0 0.39 0 No EPC < RC
Vanadium 3 3 1.7 1.4 2.1 2.1 J 041M170301 NA 0 8.59 0 No EPC < RC

Aldrin 0 3 0.0507 0.047 0.055 0.0507 0.055 U ND NA 0 0 No Parameter Not Detected
Endosulfan I 0 3 0.0507 0.047 0.055 0.0507 0.055 U ND NA 0 0 No Parameter Not Detected
Endosulfan II 0 3 0.105 0.095 0.115 0.105 0.115 U ND NA 0 0 No Parameter Not Detected
Endosulfan sulfate 0 3 0.105 0.095 0.115 0.105 0.115 U ND NA 0 0 No Parameter Not Detected
Heptachlor 0 3 0.0507 0.047 0.055 0.0507 0.055 U ND NA 0 0 No Parameter Not Detected
Heptachlor epoxide 0 3 0.0507 0.047 0.055 0.0507 0.055 U ND NA 0 0 No Parameter Not Detected
Methoxychlor 0 3 0.507 0.47 0.55 0.507 0.55 U ND NA 0 0 No Parameter Not Detected
Toxaphene 0 3 10.5 9.5 11.5 10.5 11.5 U ND NA 0 0 No Parameter Not Detected
alpha-BHC 0 3 0.0507 0.047 0.055 0.0507 0.055 UJ ND 0.99 PEL 0.06 0.05 0 0 No Parameter Not Detected
gamma-BHC (Lindane) 2 3 0.055 0.055 0.055 0.255 0.2 0.51 0.51 041M170301 0.32 0.99 PEL 1.59 0.80 0.52 0.26 0 0 No RV HQ <1 and no RC
Total BHC 2 3 0.22 0.22 0.22 0.407 0.35 0.651 0.651 041M170301 0.32 0.99 PEL 2.03 1.27 0.66 0.41 0 0 No RV HQ <1 and no RC

1,2,4-Trichlorobenzene 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
1,2-Dichlorobenzene 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
1,4-Dichlorobenzene 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 3 495 450 550 495 550 U ND NA 0 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
2,4-Dichlorophenol 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
2,4-Dimethylphenol 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrophenol 0 3 495 450 550 495 550 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
2-Chloronaphthalene 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
2-Chlorophenol 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 3 495 450 550 495 550 U ND NA 0 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
2-Nitroaniline 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
2-Nitrophenol 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
3-Nitroaniline 0 3 495 450 550 495 550 U ND NA 0 0 No Parameter Not Detected
4-Bromophenyl-phenylether 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
4-Chloro-3-methylphenol 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
4-Chloroaniline 0 3 203 185 225 203 225 UJ ND NA 0 0 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
4-Methylphenol (p-Cresol) 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
4-Nitroaniline 0 3 495 450 550 495 550 U ND NA 0 0 No Parameter Not Detected
4-Nitrophenol 0 3 495 450 550 495 550 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 3 20.3 18.5 22.5 20.3 22.5 U ND NA 0 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 1 3 205 185 225 903 2,300 2,300 2,300 041M170201 182 2,647 PEL 12.6 4.96 0.87 0.34 0 0 No RV HQ <1 and no RC
Butylbenzylphthalate 0 3 203 185 225 203 225 U ND 182 2,647 PEL 1.24 1.12 0.09 0.08 0 0 No Parameter Not Detected
Carbazole 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
Dibenzofuran 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
Diethylphthalate 0 3 203 185 225 203 225 U ND 182 2,647 PEL 1.24 1.12 0.09 0.08 0 0 No Parameter Not Detected
Dimethylphthalate 0 3 203 185 225 203 225 U ND 182 2,647 PEL 1.24 1.12 0.09 0.08 0 0 No Parameter Not Detected
Di-n-butylphthalate 0 3 203 185 225 203 225 U ND 182 2,647 PEL 1.24 1.12 0.09 0.08 0 0 No Parameter Not Detected
Di-n-octylphthalate 0 3 203 185 225 203 225 U ND 182 2,647 PEL 1.24 1.12 0.09 0.08 0 0 No Parameter Not Detected
Hexachlorobenzene 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
Hexachlorobutadiene 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
Hexachloroethane 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
Isophorone 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
Nitrobenzene 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 3 20.3 18.5 22.5 20.3 22.5 U ND NA 0 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected
Pentachlorophenol 0 3 495 450 550 495 550 U ND NA 0 0 No Parameter Not Detected
Phenol 0 3 203 185 225 203 225 U ND NA 0 0 No Parameter Not Detected

Metals (mg/kg)

SVOCs ( g/kg)

Pesticides ( g/kg)



Table 10-6-8
Wetland 17 Phase II 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement 
Value

Refinemen
t Value 
Source

Maximum 
Result     
SV HQ

Average 
Result   
SV HQ

Maximum 
Result   
RV HQ

Average 
Result   
RV HQ

Number 
Detected 

> RV

Reference 
Concentratio

n

Detected > 
Reference 

Concentratio
n

COPC 
Retained 

(Y/N) Rationale

1,1,1-Trichloroethane 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
1,1,2,2-Tetrachloroethane 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethane 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethene 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethane 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethene (total) 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloropropane 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
2-Butanone (MEK) 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
2-Hexanone 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
Acetone 0 3 6.5 6 7 6.5 7 U ND NA 0 0 No Parameter Not Detected
Benzene 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
Bromodichloromethane 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
Bromoform 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
Bromomethane 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
Carbon disulfide 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
Carbon tetrachloride 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
Chlorobenzene 1 3 6.25 6 6.5 4.83 2 2 2 J 041M170101 NA 0 0 Yes No SV, no RV, and no RC
Chloroethane 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
Chloroform 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
Chloromethane 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
cis-1,3-Dichloropropene 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
Dibromochloromethane 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
Ethylbenzene 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
Methylene chloride 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
Styrene 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
Tetrachloroethene 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
Toluene 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
trans-1,3-Dichloropropene 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
Trichloroethene 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected
Vinyl chloride 0 3 2 2 2 2 2 U ND NA 0 0 No Parameter Not Detected
Xylene (Total) 0 3 6.33 6 6.5 6.33 6.5 U ND NA 0 0 No Parameter Not Detected

Notes:
Sources for Refinement Values (RVs):
PEL = FDEP Probable Effects Level
MEC = Swartz Midrange Effect Concentration
  
  
  

VOCs ( g/kg)

Supporting Information: Supporting Information:
SQL = Sample Quantitation Limit J = Estimated Value SV   = Screening value (detailed explanation for SVs provided in Section 8).N/R   = No refinement value available.
HQ = Hazard Quotient UJ = Not detected.  SQL is estimated.  RV   = Refinement value (detailed explanation of RVs provided in Section 8 N/A   = Not Applicable.
N/A = No screening value available D = Diluted Result HQ   = Hazard Quotient. Average result calculations include summing detections and one half the detection limits for not detected parameters. 
U or ND = Not Detected at or above the SQL PEL  = Probable effects level. As a result, some average detections may exceed the maximum detections
Parameters in bold were detected and exceeded screening values. NAS Pensacola basewide levels used as reference values for 4,4'-DDT, 4,4'-DDD, 4,4'-DDE and total DDT.



Table 10-6-9
Wetland 17 Phase II 
Sediment COPCs Retained after Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

None None None None
Detected Parameters



Table 10-6-10
Wetland 17 Phase I
Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient

041M170101 1/15/1996 mg/kg 0.58 J Arsenic 8.2 70 0.01
041M170101 1/15/1996 mg/kg 0.065 U Cadmium 1.2 9.6 0.01
041M170101 1/15/1996 mg/kg 2.1 Chromium 81 370 0.01
041M170101 1/15/1996 mg/kg 0.87 J Copper 34 270 0.00
041M170101 1/15/1996 mg/kg 2.2 Lead 46.7 218 0.01
041M170101 1/15/1996 mg/kg 0.025 U Mercury 0.15 0.71 0.04
041M170101 1/15/1996 mg/kg 0.3 U Nickel 20.9 51.6 0.01
041M170101 1/15/1996 mg/kg 0.17 U Silver 1 3.7 0.05
041M170101 1/15/1996 mg/kg 2.4 Zinc 150 410 0.01
041M170101 1/15/1996 g/kg 0.3 4,4'-DDE 2.2 27 0.01
041M170101 1/15/1996 g/kg 0.115 U 4,4'-DDT 1.58 46.1 0.00
041M170101 1/15/1996 g/kg 10.8 Total PCBs 22.7 180 0.06
041M170101 1/15/1996 g/kg 22.5 U 2-Methylnaphthalene 70 670 0.03
041M170101 1/15/1996 g/kg 11 U Acenaphthene 16 500 0.02
041M170101 1/15/1996 g/kg 22.5 U Acenaphthylene 44 640 0.04
041M170101 1/15/1996 g/kg 22.5 U Anthracene 85.3 1,100 0.02
041M170101 1/15/1996 g/kg 22.5 U Benzo(a)anthracene 261 1,600 0.01
041M170101 1/15/1996 g/kg 22.5 U Benzo(a)pyrene 430 1,600 0.01
041M170101 1/15/1996 g/kg 22.5 U Chrysene 384 2,800 0.01
041M170101 1/15/1996 g/kg 22.5 U Dibenz(a,h)anthracene 63.4 260 0.09
041M170101 1/15/1996 g/kg 22.5 U Fluoranthene 600 5,100 0.00
041M170101 1/15/1996 g/kg 11 U Fluorene 19 540 0.02
041M170101 1/15/1996 g/kg 22.5 U Naphthalene 160 2,100 0.01
041M170101 1/15/1996 g/kg 22.5 U Phenanthrene 240 1,500 0.02
041M170101 1/15/1996 g/kg 22.5 U Pyrene 665 2,600 0.01
041M170101 1/15/1996 ERM Quotient Sum 0.49
041M170101 1/15/1996 Mean ERM Quotient 0.02
041M170101 1/15/1996 Mean ERM Quotient without ND 0.00
041M170101 1/15/1996 Mean ERM Quotient Category 1
041M170201 1/15/1996 mg/kg 0.34 J Arsenic 8.2 70 0.00
041M170201 1/15/1996 mg/kg 0.065 U Cadmium 1.2 9.6 0.01
041M170201 1/15/1996 mg/kg 3 Chromium 81 370 0.01
041M170201 1/15/1996 mg/kg 0.75 J Copper 34 270 0.00
041M170201 1/15/1996 mg/kg 2.2 Lead 46.7 218 0.01
041M170201 1/15/1996 mg/kg 0.025 U Mercury 0.15 0.71 0.04
041M170201 1/15/1996 mg/kg 0.28 U Nickel 20.9 51.6 0.01
041M170201 1/15/1996 mg/kg 0.155 U Silver 1 3.7 0.04
041M170201 1/15/1996 mg/kg 1.8 Zinc 150 410 0.00
041M170201 1/15/1996 g/kg 0.105 U 4,4'-DDE 2.2 27 0.00
041M170201 1/15/1996 g/kg 0.105 U 4,4'-DDT 1.58 46.1 0.00
041M170201 1/15/1996 g/kg 8.12 Total PCBs 22.7 180 0.05
041M170201 1/15/1996 g/kg 20 U 2-Methylnaphthalene 70 670 0.03
041M170201 1/15/1996 g/kg 9.5 U Acenaphthene 16 500 0.02
041M170201 1/15/1996 g/kg 20 U Acenaphthylene 44 640 0.03
041M170201 1/15/1996 g/kg 20 U Anthracene 85.3 1,100 0.02
041M170201 1/15/1996 g/kg 20 U Benzo(a)anthracene 261 1,600 0.01
041M170201 1/15/1996 g/kg 20 U Benzo(a)pyrene 430 1,600 0.01
041M170201 1/15/1996 g/kg 20 U Chrysene 384 2,800 0.01
041M170201 1/15/1996 g/kg 20 U Dibenz(a,h)anthracene 63.4 260 0.08
041M170201 1/15/1996 g/kg 20 U Fluoranthene 600 5,100 0.00
041M170201 1/15/1996 g/kg 9.5 U Fluorene 19 540 0.02
041M170201 1/15/1996 g/kg 20 U Naphthalene 160 2,100 0.01
041M170201 1/15/1996 g/kg 20 U Phenanthrene 240 1,500 0.01
041M170201 1/15/1996 g/kg 20 U Pyrene 665 2,600 0.01
041M170201 1/15/1996 ERM Quotient Sum 0.43
041M170201 1/15/1996 Mean ERM Quotient 0.02
041M170201 1/15/1996 Mean ERM Quotient without ND 0.00
041M170201 1/15/1996 Mean ERM Quotient Category 1
041M170301 1/15/1996 mg/kg 0.27 J Arsenic 8.2 70 0.00
041M170301 1/15/1996 mg/kg 0.09 U Cadmium 1.2 9.6 0.01
041M170301 1/15/1996 mg/kg 3.6 Chromium 81 370 0.01
041M170301 1/15/1996 mg/kg 1.3 J Copper 34 270 0.00
041M170301 1/15/1996 mg/kg 3.4 Lead 46.7 218 0.02
041M170301 1/15/1996 mg/kg 0.03 U Mercury 0.15 0.71 0.04
041M170301 1/15/1996 mg/kg 0.295 U Nickel 20.9 51.6 0.01
041M170301 1/15/1996 mg/kg 0.165 U Silver 1 3.7 0.04
041M170301 1/15/1996 mg/kg 4.2 Zinc 150 410 0.01
041M170301 1/15/1996 g/kg 0.095 U 4,4'-DDE 2.2 27 0.00
041M170301 1/15/1996 g/kg 0.095 U 4,4'-DDT 1.58 46.1 0.00
041M170301 1/15/1996 g/kg 7.3 Total PCBs 22.7 180 0.04
041M170301 1/15/1996 g/kg 18.5 U 2-Methylnaphthalene 70 670 0.03
041M170301 1/15/1996 g/kg 9 U Acenaphthene 16 500 0.02
041M170301 1/15/1996 g/kg 18.5 U Acenaphthylene 44 640 0.03
041M170301 1/15/1996 g/kg 18.5 U Anthracene 85.3 1,100 0.02
041M170301 1/15/1996 g/kg 18.5 U Benzo(a)anthracene 261 1,600 0.01
041M170301 1/15/1996 g/kg 18.5 U Benzo(a)pyrene 430 1,600 0.01
041M170301 1/15/1996 g/kg 18.5 U Chrysene 384 2,800 0.01
041M170301 1/15/1996 g/kg 18.5 U Dibenz(a,h)anthracene 63.4 260 0.07
041M170301 1/15/1996 g/kg 18.5 U Fluoranthene 600 5,100 0.00
041M170301 1/15/1996 g/kg 9 U Fluorene 19 540 0.02
041M170301 1/15/1996 g/kg 18.5 U Naphthalene 160 2,100 0.01
041M170301 1/15/1996 g/kg 18.5 U Phenanthrene 240 1,500 0.01
041M170301 1/15/1996 g/kg 18.5 U Pyrene 665 2,600 0.01
041M170301 1/15/1996 ERM Quotient Sum 0.43
041M170301 1/15/1996 Mean ERM Quotient 0.02
041M170301 1/15/1996 Mean ERM Quotient without ND 0.00
041M170301 1/15/1996 Mean ERM Quotient Category 1

Notes:
ERL = Effects Range Low
ERM = Effects Range Median
mg/kg = milligrams per kilogram

Shaded and bold cells indicate constituent exceeds ERM.

g/kg = micrograms per kilogram
U = not detected at or above the SQL (value in table is 1/2 reported value)
J = estimated value
Shaded cells indicate constituent exceeds ERL.



Table 10-6-11
Wetland 17 Phase II 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximu
m 

Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 0 1 27.2 27.15 27.15 27.2 ND 27.15 U NA Yes No SV
Antimony 0 1 1 1 1 1 ND 1 UJ NA Yes No SV
Arsenic 1 1 2.2 2.2 2.2 041W170101 2.2 J 36 EPA 0.06 No Max Detect < SV
Barium 1 1 10.6 10.6 10.6 041W170101 10.6 J NA Yes No SV
Beryllium 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Cadmium 0 1 1.3 1.3 1.3 1.3 ND 1.3 U 9.3 EPA 0.14 No Max SQL< SV
Calcium 1 1 106,000 106,000 106,000 041W170101 106,000 NA Yes No SV
Chromium 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 50 EPA 0.05 No Max SQL< SV
Cobalt 0 1 1 1 1 1 ND 1 U NA Yes No SV
Copper 0 1 2 2 2 2 ND 2 U 2.9 EPA 0.69 No Max SQL< SV
Cyanide (CN) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 1 EPA 2.5 Yes Max SQL > SV
Iron 1 1 263 263 263 041W170101 263 NA Yes No SV
Lead 0 1 1 1 1 1 ND 1 U 8.5 EPA 0.12 No Max SQL< SV
Magnesium 1 1 356,000 356,000 356,000 041W170101 356,000 NA Yes No SV
Manganese 1 1 7.4 7.4 7.4 041W170101 7.4 J NA Yes No SV
Mercury 0 1 0.065 0.065 0.065 0.065 ND 0.065 U 0.025 EPA 2.6 Yes Max SQL > SV
Nickel 0 1 4.5 4.5 4.5 4.5 ND 4.5 U 8.3 EPA 0.54 No Max SQL< SV
Potassium 1 1 109,000 109,000 109,000 041W170101 109,000 NA Yes No SV
Selenium 0 1 2 2 2 2 ND 2 U 71 EPA 0.03 No Max SQL< SV
Silver 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 0.23 EPA 10.9 Yes Max SQL > SV
Sodium 1 1 3,040,000 3,040,000 3,040,000 041W170101 3,040,000 NA Yes No SV
Thallium 1 1 16.3 16.3 16.3 041W170101 16.3 6.3 FDEP 2.59 Yes Max Detect > SV
Vanadium 0 1 1 1 1 1 ND 1 U NA Yes No SV
Zinc 1 1 4.7 4.7 4.7 041W170101 4.7 J 86 EPA 0.05 No Max Detect < SV
Pesticides  ( g/L)
Aldrin 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Dieldrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan I 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.0087 EPA 2.87 Yes Max SQL > SV
Endosulfan II 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan sulfate 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Heptachlor 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.0036 EPA 6.94 Yes Max SQL > SV
Heptachlor epoxide 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 Yes Max SQL > SV
Methoxychlor 0 1 0.25 0.25 0.25 0.25 ND 0.25 U NA Yes No SV
Toxaphene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
alpha-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Total Chlordane 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.004 EPA 12.5 Yes Max SQL > SV
Endrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin aldehyde 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin ketone 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 21.7 Yes Max SQL > SV
Total Endrin 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
alpha-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 UJ 0.005 FDEP 5 Yes Max SQL > SV
beta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
delta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-BHC (Lindane) 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.016 EPA 1.56 Yes Max SQL > SV
Total BHC 0 1 0.1 0.1 0.1 0.1 ND 0.1 U NA Yes No SV
4,4'-DDD 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 Yes Max SQL > SV
4,4'-DDE 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 Yes Max SQL > SV
4,4'-DDT 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 84.7 Yes Max SQL > SV
Total DDT 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
PCBs ( g/L)
Aroclor-1016 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1221 0 1 1 1 1 1 ND 1 U NA Yes No SV
Aroclor-1232 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1242 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1248 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1254 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1260 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 FDEP 35.7 Yes Max SQL > SV
Total PCB 0 1 4 4 4 4 ND 4 U NA Yes No SV



Table 10-6-11
Wetland 17 Phase II 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximu
m 

Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

SVOCs  ( g/L)
1,2,4-Trichlorobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4,5-Trichlorophenol 0 1 10 10 10 10 ND 10 U NA Yes No SV
2,4,6-Trichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dimethylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dinitrophenol 0 1 10 10 10 10 ND 10 U NA Yes No SV
2,4-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,6-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Chloronaphthalene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Chlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Methyl-4,6-Dinitrophenol 0 1 10 10 10 10 ND 10 U NA Yes No SV
2-Methylphenol (o-Cresol) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Nitroaniline 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Nitrophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
3,3'-Dichlorobenzidine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
3-Nitroaniline 0 1 10 10 10 10 ND 10 U NA Yes No SV
4-Bromophenyl-phenylether 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chloro-3-methylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chloroaniline 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chlorophenylphenyl ether 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Methylphenol (p-Cresol) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Nitroaniline 0 1 10 10 10 10 ND 10 U NA Yes No SV
4-Nitrophenol 0 1 10 10 10 10 ND 10 U NA Yes No SV
Benzo(b)fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(g,h,i)perylene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(k)fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
bis(2-Chloroethoxy)methane 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
bis(2-Chloroethyl)ether 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Butylbenzylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Dibenzofuran 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Diethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Dimethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Di-n-butylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 3.4 EPA 0.74 No Max SQL< SV
Di-n-octylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Hexachlorobutadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorocyclopentadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
Hexachloroethane 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Indeno(1,2,3-cd)pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Isophorone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Nitrobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
N-Nitroso-di-n-propylamine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
N-Nitrosodiphenylamine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Pentachlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Phenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
PAHs ( g/L)
2-Methylnaphthalene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Acenaphthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Acenaphthylene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(a)anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(a)pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chrysene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Dibenz(a,h)anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Fluorene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Naphthalene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 23.5 EPA 0.02 No Max SQL< SV
Phenanthrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Total PAH 0 1 6.5 6.5 6.5 6.5 ND 6.5 U NA Yes No SV



Table 10-6-11
Wetland 17 Phase II 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximu
m 

Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

VOCs ( g/L)
1,1,1-Trichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 270 FDEP 0.00 No Max SQL< SV
1,1,2,2-Tetrachloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1,2-Trichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1-Dichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 3.2 FDEP 0.16 No Max SQL< SV
1,2-Dibromo-3-Chloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dibromoethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 19.7 EPA 0.03 No Max SQL< SV
1,2-Dichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,3-Dichlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,4-Dichlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 3 FDEP 0.17 No Max SQL< SV
2-Hexanone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Benzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 71.28 FDEP 0.01 No Max SQL< SV
Bromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromodichloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromoform 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromomethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon disulfide 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon tetrachloride 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 17 FDEP 0.03 No Max SQL< SV
Chloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chloroform 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 470.8 FDEP 0.00 No Max SQL< SV
Chloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
cis-1,2-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
cis-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Dibromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Ethylbenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 4.3 EPA 0.12 No Max SQL< SV
Methylene chloride 1 1 38 38 38 041W170101 38 D 1,580 FDEP 0.02 No Max Detect < SV
Styrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Tetrachloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Toluene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 37 EPA 0.01 No Max SQL< SV
trans-1,2-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
trans-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Trichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Vinyl chloride 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Xylene (Total) 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV

Notes:
Sources for Screening Values (SVs):
EPA = Ambient Water Quality Criteria
FDEP = Surface Water Quality Criteria
 
 
 
 
 

UJ = Not detected.  SQL is estimated.  
D = Diluted Result

SV   = Screening value (detailed explanation for SVs provided in Section 8). Average result calculations include summing detections and one half the detection limits  
RV   = Refinement value (detailed explanation of RVs provided in Section 8). for not detected parameters.  As a result, some average detections may exceed the

SQL = Sample Quanitation Limit

N/A = No screening value available HQ   = Hazard Quotient. maximum detections.

Supporting Information: Supporting Information:

HQ = Hazard Quotient

U or ND = Not Detected at or above the SQL N/R   = No refinement value available. Parameters in bold were detected and exceeded the screening value.
J = Estimated Value N/A   = Not Applicable.



Table 10-6-12
Wetland 17 Phase II
Surface Water COPCs  Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Barium None None None
Calcium
Iron
Magnesium
Manganese
Potassium
Sodium
Thallium

Aluminum Aldrin 1,2,4-Trichlorobenzene 1,1,2,2-Tetrachloroethane
Antimony Dieldrin 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1,2-Trichloroethane
Beryllium Endosulfan I 2,4,5-Trichlorophenol 1,1-Dichloroethane
Cobalt Endosulfan II 2,4,6-Trichlorophenol 1,2-Dibromo-3-Chloropropane
Cyanide (CN) Endosulfan sulfate 2,4-Dichlorophenol 1,2-Dibromoethane
Mercury Heptachlor 2,4-Dimethylphenol 1,2-Dichloroethane
Silver Heptachlor epoxide 2,4-Dinitrophenol 1,2-Dichloropropane
Vanadium Methoxychlor 2,4-Dinitrotoluene 1,3-Dichlorobenzene

Toxaphene 2,6-Dinitrotoluene 2-Hexanone
alpha-Chlordane 2-Chloronaphthalene 4-Methyl-2-Pentanone (MIBK)
gamma-Chlordane 2-Chlorophenol Bromochloromethane
Total Chlordane 2-Methyl-4,6-Dinitrophenol Bromodichloromethane
Endrin 2-Methylphenol (o-Cresol) Bromoform
Endrin aldehyde 2-Nitroaniline Bromomethane
Endrin ketone 2-Nitrophenol Carbon disulfide
Total Endrin 3,3'-Dichlorobenzidine Carbon tetrachloride
alpha-BHC 3-Nitroaniline Chloroethane
beta-BHC 4-Bromophenyl-phenylether Chloromethane
delta-BHC 4-Chloro-3-methylphenol cis-1,2-Dichloroethene
gamma-BHC (Lindane) 4-Chloroaniline cis-1,3-Dichloropropene
Total BHC 4-Chlorophenylphenyl ether Dibromochloromethane
4,4'-DDD 4-Methylphenol (p-Cresol) Styrene
4,4'-DDE 4-Nitroaniline Tetrachloroethene
4,4'-DDT 4-Nitrophenol trans-1,2-Dichloroethene
Total DDT Benzo(b)fluoranthene trans-1,3-Dichloropropene
Aroclor-1016 Benzo(g,h,i)perylene Trichloroethene
Aroclor-1221 Benzo(k)fluoranthene Vinyl chloride
Aroclor-1232 bis(2-Chloroethoxy)methane Xylene (Total)
Aroclor-1242 bis(2-Chloroethyl)ether
Aroclor-1248 bis(2-Ethylhexyl)phthalate (BEHP)
Aroclor-1254 Butylbenzylphthalate
Aroclor-1260 Dibenzofuran
Total PCBs Diethylphthalate

Dimethylphthalate
Di-n-octylphthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Phenanthrene
Pyrene
Total PAHs

Detected Parameters

Not Detected Parameters



Table 10-6-13
Wetland 17 Phase II
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL Max SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 0 1 27.2 27.15 27.15 27.2 ND 27.15 U NA 2,927.50 0 No Max SQL < Ref. Conc.
Antimony 0 1 1 1 1 1 ND 1 UJ NA 4.15 0 No Max SQL < Ref. Conc.
Barium 1 1 10.6 10.6 10.6 041W170101 10.6 J NA 9.43 1 Yes Max Result > Ref. Conc.
Beryllium 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0.82 0 No Max SQL < Ref. Conc.
Calcium 1 1 106,000 106,000 106,000 041W170101 106,000 NA 76,800 1 No Essential Nutrient
Cobalt 0 1 1 1 1 1 ND 1 U NA 2.38 0 No Max SQL < Ref. Conc.
Cyanide (CN) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 1 EPA 2.5 2.5 4.1 0 No Max SQL < Ref. Conc.
Iron 1 1 263 263 263 041W170101 263 NA 1,352 0 No Max Result < Ref. Conc.
Magnesium 1 1 356,000 356,000 356,000 041W170101 356,000 NA 243,650 1 No Essential Nutrient
Manganese 1 1 7.4 7.4 7.4 041W170101 7.4 J NA 12.15 0 No Max Result < Ref. Conc.
Mercury 0 1 0.065 0.065 0.065 0.065 ND 0.065 U 0.025 EPA 3 2.6 0.21 0 No Max SQL < Ref. Conc.
Potassium 1 1 109,000 109,000 109,000 041W170101 109,000 NA 81,250 1 No Essential Nutrient
Silver 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 0.23 EPA 11 10.9 3.01 0 No Max SQL < Ref. Conc.
Sodium 1 1 3,040,000 3,040,000 3,040,000 041W170101 3,040,000 NA 1,952,000 1 No Essential Nutrient
Thallium 1 1 16.3 16.3 16.3 041W170101 16.3 6.3 FDEP 3 2.59 2.55 1 Yes Max Result > Ref. Conc.
Vanadium 0 1 1 1 1 1 ND 1 U NA 6.69 0 No Max SQL < Ref. Conc.
Pesticides ( g/L)
Aldrin 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
Dieldrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endosulfan I 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.0087 EPA 3 2.87 0 No Parameter Not Detected
Endosulfan II 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endosulfan sulfate 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Heptachlor 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.0036 EPA 7 6.94 0 No Parameter Not Detected
Heptachlor epoxide 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 625 0 No Parameter Not Detected
Methoxychlor 0 1 0.25 0.25 0.25 0.25 ND 0.25 U NA 0 No Parameter Not Detected
Toxaphene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
alpha-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
gamma-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
Total Chlordane 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.004 EPA 12.5 12.5 0 No Parameter Not Detected
Endrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endrin aldehyde 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endrin ketone 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 22 21.7 0 No Parameter Not Detected
Total Endrin 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 No Parameter Not Detected
alpha-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 UJ 0.005 FDEP 5 5 0 No Parameter Not Detected
beta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
delta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
gamma-BHC (Lindane) 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.016 EPA 2 1.56 0 No Parameter Not Detected
Total BHC 0 1 0.1 0.1 0.1 0.1 ND 0.1 U NA 0 No Parameter Not Detected
4,4'-DDD 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 167 0 No Parameter Not Detected
4,4'-DDE 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 250 0 No Parameter Not Detected
4,4'-DDT 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 85 84.7 0 No Parameter Not Detected
Total DDT 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 No Parameter Not Detected
PCBs ( g/L)
Aroclor-1016 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1221 0 1 1 1 1 1 ND 1 U NA 0 No Parameter Not Detected
Aroclor-1232 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1242 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1248 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1254 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1260 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 FDEP 36 35.7 0 No Parameter Not Detected
Total PCB 0 1 4 4 4 4 ND 4 U NA 0 No Parameter Not Detected
SVOCs ( g/L)
1,2,4-Trichlorobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 1 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,4-Dichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,4-Dimethylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,4-Dinitrophenol 0 1 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected



Table 10-6-13
Wetland 17 Phase II
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL Max SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Retained for 
Refinement? Rationale

SVOCs ( g/L) - cont.
2-Chloronaphthalene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2-Chlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 1 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2-Nitroaniline 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2-Nitrophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
3-Nitroaniline 0 1 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
4-Bromophenyl-phenylether 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Chloro-3-methylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Chloroaniline 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Methylphenol (p-Cresol) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Nitroaniline 0 1 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
4-Nitrophenol 0 1 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
Benzo(b)fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Benzo(g,h,i)perylene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Benzo(k)fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Butylbenzylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Dibenzofuran 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Diethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Dimethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Di-n-octylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Hexachlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Hexachlorobutadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 No Parameter Not Detected
Hexachloroethane 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Isophorone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Nitrobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Pentachlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Phenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
PAHs ( g/L)
2-Methylnaphthalene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Acenaphthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Acenaphthylene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Benzo(a)anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Benzo(a)pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Chrysene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Dibenz(a,h)anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Fluorene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Naphthalene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 23.5 EPA 0.02 0.02 0 No Parameter Not Detected
Phenanthrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Total PAH 0 1 6.5 6.5 6.5 6.5 ND 6.5 U NA 0 No Parameter Not Detected
VOCs ( g/L)
1,1,2,2-Tetrachloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,1-Dichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,2-Dibromo-3-Chloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,2-Dibromoethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,2-Dichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,2-Dichloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
2-Hexanone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Bromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Bromodichloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Bromoform 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Bromomethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected



Table 10-6-13
Wetland 17 Phase II
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL Max SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Retained for 
Refinement? Rationale

VOCs ( g/L) - cont.
Carbon disulfide 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Carbon tetrachloride 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Chloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Chloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
cis-1,2-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
cis-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Dibromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Styrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Tetrachloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
trans-1,2-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
trans-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Trichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Vinyl chloride 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Xylene (Total) 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected

Notes:
Sources for Screening Values (SVs): Supporting Information: Supporting Information:

N/A   = Not Applicable.
FDEP = Surface Water Quality Criteria HQ = Hazard Quotient D = Diluted Result RV   = Refinement value (detailed explanation of RVs provided in Section 8).
EPA = Ambient Water Quality Criteria SQL = Sample Quanitation Limit UJ = Not detected.  SQL is estimated.  SV   = Screening value (detailed explanation for SVs provided in Section 8).

 U or ND = Not Detected at or above the SQL N/R   = No refinement value available.
 N/A = No screening value available J = Estimated Value PEL  = Probable effects level.

Parameters in bold were detected and exceeded Ref. Conc.s.
As a result, some average detections may exceed the Max detections.
detection limits for not detected parameters.  
Average result calculations include summing detections and one half the  



Table 10-6-14
Wetland 17 Phase II
Surface Water COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Thallium None None None
Barium

Detected Parameters



Table 10-6-15
Wetland 17 Phase IV
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximu
m SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Qual

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 1 1 66 66 66 041W170102 66 I NA Yes No SV
Antimony 0 1 1.95 1.95 1.95 1.95 ND 1.95 U NA Yes No SV
Arsenic 1 1 4.8 4.8 4.8 041W170102 4.8 I 36 EPA 0.13 No Max Detect < SV
Barium 1 1 18 18 18 041W170102 18 NA Yes No SV
Beryllium 1 1 0.62 0.62 0.62 041W170102 0.62 I NA Yes No SV
Cadmium 0 1 0.3 0.3 0.3 0.3 ND 0.3 U 9.3 EPA 0.03 No Max SQL< SV
Calcium 1 1 240,000 240,000 240,000 041W170102 240,000 NA Yes No SV
Chromium 0 1 0.7 0.7 0.7 0.7 ND 0.7 U 50 EPA 0.01 No Max SQL< SV
Cobalt 0 1 0.6 0.6 0.6 0.6 ND 0.6 U NA Yes No SV
Copper 0 1 0.3 0.3 0.3 0.3 ND 0.3 U 2.9 EPA 0.10 No Max SQL< SV
Iron 1 1 110 110 110 041W170102 110 NA Yes No SV
Lead 0 1 0.95 0.95 0.95 0.95 ND 0.95 U 8.5 EPA 0.11 No Max SQL< SV
Magnesium 1 1 740,000 740,000 740,000 041W170102 740,000 NA Yes No SV
Manganese 1 1 26 26 26 041W170102 26 NA Yes No SV
Mercury 0 1 0.039 0.039 0.039 0.039 ND 0.039 U 0.025 EPA 1.56 Yes Max SQL > SV
Nickel 0 1 0.75 0.75 0.75 0.75 ND 0.75 U 8.3 EPA 0.09 No Max SQL< SV
Potassium 1 1 280,000 280,000 280,000 041W170102 280,000 NA Yes No SV
Selenium 1 1 5.9 5.9 5.9 041W170102 5.9 I 71 EPA 0.08 No Max Detect < SV
Silver 0 1 0.55 0.55 0.55 0.55 ND 0.55 U 0.23 EPA 2.39 Yes Max SQL > SV
Sodium 1 1 5,600,000 5,600,000 5,600,000 041W170102 5,600,000 NA Yes No SV
Thallium 1 1 8.3 8.3 8.3 041W170102 8.3 I 6.3 FDEP 1.32 Yes Max Detect > SV
Vanadium 0 1 0.35 0.35 0.35 0.35 ND 0.35 U NA Yes No SV
Zinc 0 1 0.3 0.3 0.3 0.3 ND 0.3 U 86 EPA 0.00 No Max SQL< SV

Notes:
Sources for Screening Values (SVs):
EPA = Ambient Water Quality Criteria
FDEP = Surface Water Quality Criteria
 
 
 
 
 

UJ = Not detected.  SQL is estimated.  
D = Diluted Result

SV   = Screening value (detailed explanation for SVs provided in Section 8). Average result calculations include summing detections and one half the detection limits  
RV   = Refinement value (detailed explanation of RVs provided in Section 8). for not detected parameters.  As a result, some average detections may exceed the

SQL = Sample Quanitation Limit

N/A = No screening value available HQ   = Hazard Quotient. maximum detections.

Supporting Information: Supporting Information:

HQ = Hazard Quotient

U or ND = Not Detected at or above the SQL N/R   = No refinement value available. Parameters in bold were detected and exceeded the screening value.
J = Estimated Value N/A   = Not applicable.



Table 10-6-16
Wetland 17 Phase IV
Surface Water COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum Not Analyzed Not Analyzed Not Analyzed
Barium
Beryllium
Calcium
Iron
Magnesium
Manganese
Potassium
Sodium
Thallium

Antimony Not Analyzed Not Analyzed Not Analyzed
Cobalt
Mercury
Silver
Vanadium

Detected Parameters

Not Detected Parameters



Table 10-6-17
Wetland 17 Phase IV
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL Max SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.
Number Detected  

> Ref. Conc.
Retained for 
Refinement? Rationale

Metals (µg/L)
Aluminum 1 1 66 66 66 041W170102 66 I NA 2,927.50 0 No Max Result < Ref. Conc.
Antimony 0 1 1.95 1.95 1.95 1.95 ND 1.95 U NA 4.15 0 No Parameter Not Detected
Barium 1 1 18 18 18 041W170102 18 NA 9.43 1 Yes Max Result > Ref. Conc.
Beryllium 1 1 0.62 0.62 0.62 041W170102 0.62 I NA 0.82 0 No Max Result < Ref. Conc.
Calcium 1 1 240,000 240,000 240,000 041W170102 240,000 NA 76,800 1 No Essential Nutrient
Cobalt 0 1 0.6 0.6 0.6 0.6 ND 0.6 U NA 2.38 0 No Parameter Not Detected
Iron 1 1 110 110 110 041W170102 110 NA 1352 0 No Max Result < Ref. Conc.
Magnesium 1 1 740,000 740,000 740,000 041W170102 740,000 NA 243,650 1 No Essential Nutrient
Manganese 1 1 26 26 26 041W170102 26 NA 12.15 1 Yes Max Result > Ref. Conc.
Mercury 0 1 0.039 0.039 0.039 0.039 ND 0.039 U 0.025 EPA 2 1.56 0.21 0 No Parameter Not Detected
Potassium 1 1 280,000 280,000 280,000 041W170102 280,000 NA 81,250 1 No Essential Nutrient
Silver 0 1 0.55 0.55 0.55 0.55 ND 0.55 U 0.23 EPA 2.39 2.39 3.01 0 No Parameter Not Detected
Sodium 1 1 5,600,000 5,600,000 5,600,000 041W170102 5,600,000 NA 1,952,000 1 No Essential Nutrient
Thallium 1 1 8.3 8.3 8.3 041W170102 8.3 I 6.3 FDEP 1.32 1.32 2.55 1 Yes Max Result > Ref. Conc.
Vanadium 0 1 0.35 0.35 0.35 0.35 ND 0.35 U NA 6.69 0 No Parameter Not Detected

Notes:

parameters.  As a result, some average detections may exceed the Max detections.
 U or ND = Not Detected at or above the SQL N/R  = No refinement value available. Parameters in bold were detected and exceeded Ref. Conc.s.
 N/A = No screening value available J = Estimated Value PEL  = Probable effects level.

N/A   = Not Applicable.
FDEP = Surface Water Quality Criteria HQ = Hazard Quotient D = Diluted Result RV   = Refinement value (detailed explanation of RVs provided in Section 8). Average result calculations include summing detections and one half the detection limits for not detected 
EPA = Ambient Water Quality Criteria SQL = Sample Quanitation Limit UJ = Not detected.  SQL is estimated.  SV   = Screening value (detailed explanation for SVs provided in Section 8).
Sources for Screening Values (SVs): Supporting Information: Supporting Information:



Table 10-6-18
Wetland 17 Phase IV
Surface Water COPCs Retained after Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Manganese Not Analyzed Not Analyzed Not Analyzed 
Thallium
Barium

Detected Parameters



Table 10-6-19
Wetland 17
Sediment Dermal Exposure Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N 4.4E+02 = 8.4E+02 = MG/KG 041M170301 3 / 3 NAV 6.0E+02 1.0E-03 3 1.68E-07 8.42E-08 2.67E-06 1.78E-06
7440393 Barium N 4.8E-01 J 7.3E-01 J MG/KG 041M170301 3 / 3 NAV 5.7E-01 1.0E-03 3 1.46E-10 7.30E-11 2.31E-09 1.55E-09
7440484 Cobalt C 1.4E-01 J 1.7E-01 J MG/KG 041M170301 2 / 3 N/A / 1.3E-01 1.3E-01 1.0E-03 3 3.40E-11 1.70E-11 7.69E-11 1.29E-10
7439896 Iron N 4.7E+02 = 1.2E+03 = MG/KG 041M170301 3 / 3 NAV 7.9E+02 1.0E-03 3 2.38E-07 1.19E-07 3.77E-06 2.52E-06
7439965 Manganese N 8.0E-01 J 2.4E+00 = MG/KG 041M170301 3 / 3 NAV 1.6E+00 1.0E-03 3 4.80E-10 2.40E-10 7.60E-09 5.08E-09
7440280 Thallium N N/A N/A 3.1E-01 J MG/KG 041M170101 1 / 3 2.5E-01 / 2.6E-01 1.9E-01 1.0E-03 3 6.20E-11 3.10E-11 9.81E-10 6.56E-10
7440622 Vanadium N 1.4E+00 J 2.1E+00 J MG/KG 041M170301 3 / 3 NAV 1.7E+00 1.0E-03 3 4.20E-10 2.10E-10 6.65E-09 4.44E-09
72548 4,4'-DDD C N/A N/A 2.3E-04 J MG/KG 041M170101 1 / 3 1.9E-04 / 2.1E-04 1.4E-04 3.0E-02 1 1.38E-12 6.90E-13 3.12E-12 5.22E-12
72559 4,4'-DDE C N/A N/A 3.0E-04 = MG/KG 041M170101 1 / 3 1.9E-04 / 2.1E-04 1.7E-04 3.0E-02 1 1.80E-12 9.00E-13 4.07E-12 6.80E-12

11096825 Aroclor-1260 C 7.0E-04 J 2.8E-03 = MG/KG 041M170101 3 / 3 NAV 1.5E-03 1.4E-02 3 7.73E-12 3.86E-12 1.75E-11 2.92E-11
58899 gamma-BHC (Lindane) C 2.0E-04 J 5.1E-04 = MG/KG 041M170301 2 / 3 N/A / 1.1E-04 2.6E-04 4.0E-02 2 4.08E-12 2.04E-12 9.23E-12 1.54E-11
117817 (BEHP) C N/A N/A 2.3E+00 = MG/KG 041M170201 1 / 3 3.7E-01 / 4.5E-01 9.0E-01 1.0E-01 1 4.60E-08 2.30E-08 1.04E-07 1.74E-07
85018 Chlorobenzene N N/A N/A 2.0E-03 J MG/KG 041M170101 1 / 3 1.2E-02 / 1.3E-02 4.8E-03 1.0E-02 3 4.00E-12 2.00E-12 6.33E-11 4.23E-11

Notes:
Equation for sediment risk:

Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).

Where:                                 Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
DADsd           =    Dermal Absorbed Dose-soil contact (mg/kg-day). BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).

DAevent       =    Dermal absorbed dose per event (mg/cm2-event) AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
SA               =    Skin surface area available for contact (cm2).                                 Cancer ! 25,550 days (child trespasser/adult maintenance worker).
EV               =    Event frequency (events/day).
EF               =    Exposure frequency (days/year).
ED               =    Exposure duration (years).
BW             =    Body weight (kg) 70 kg (adult) 45 kg (child).
AT             =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr
                          carcinogenic effects AT = 70 yr x 365 dy/yr.

Equation for DAevent for sediment contact:

Where:
Csd               =    Chemical concentration in sediment (mg/kg).

CF               =    Conversion factor (10-6 kg/mg).
AF               =    Adherence factor of sediment to soil (mg/cm2-event).
                           0.2 (children playing in wet soil) 0.1 (construction worker)
ABsd            =  Dermal absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 10-6-20
Wetland 17 
Sediment Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal Hazard 
Quotient

Dermal Cancer 
Risk

Dermal Hazard 
Quotient

Dermal Cancer 
Risk

Aluminum N 8.4E+02 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A 2.7E-05 N/A 1.8E-05 N/A
Barium N 7.3E-01 7.0E-02 N/A 7.0E-02 1, 3 4.9E-03 N/A 4.7E-07 N/A 3.2E-07 N/A
Cobalt C 1.7E-01 2.0E-02 N/A 8.0E-01 3 1.6E-02 N/A 4.8E-09 N/A 8.0E-09 N/A
Iron N 1.2E+03 3.0E-01 N/A 1.5E-01 3 4.5E-02 N/A 8.4E-05 N/A 5.6E-05 N/A
Manganese N 2.4E+00 2.4E-02 N/A 4.0E-02 1, 3 9.6E-04 N/A 7.9E-06 N/A 5.3E-06 N/A
Thallium N 3.1E-01 6.6E-05 N/A 1.5E-01 3 9.9E-06 N/A 9.9E-05 N/A 6.6E-05 N/A
Vanadium N 2.1E+00 7.0E-03 N/A 2.6E-02 1 1.8E-04 N/A 3.7E-05 N/A 2.4E-05 N/A
4,4'-DDD C 2.3E-04 N/A 2.4E-01 3.0E-02 2 N/A 8.0E+00 N/A 2.5E-11 N/A 4.2E-11
4,4'-DDE C 3.0E-04 N/A 3.4E-01 3.0E-02 2 N/A 1.1E+01 N/A 4.6E-11 N/A 7.7E-11
Aroclor-1260 C 2.8E-03 N/A 2.0E+00 1.4E-01 2 N/A 1.4E+01 N/A 2.5E-10 N/A 4.2E-10
gamma-BHC (Lindane) C 5.1E-04 3.0E-04 1.3E+00 9.7E-01 3 2.9E-04 1.3E+00 3.2E-08 1.2E-11 5.3E-08 2.1E-11
bis(2-Ethylhexyl)phthalate (BEHP) C 2.3E+00 2.0E-02 1.4E-02 1.0E-01 2 2.0E-03 1.4E-01 5.2E-05 1.5E-08 8.7E-05 2.4E-08
Chlorobenzene N 2.0E-03 2.0E-02 N/A 7.3E-02 3 1.5E-03 N/A 4.3E-08 N/A 2.9E-08 N/A

Notes:
Oral RfD         =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF           =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI            =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; Risk calculation equation, cancer:

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD     =  Dermal reference dose-sources: (1) RAIS value; (2) adjusted for ABSGI.
Dermal SF      =  Dermal slope factor-sources: (1) RAIS value; (2) adjusted for ABSGI.

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk: Risk calculation equation, noncancer:

Where:
RfDdermal = Dermal reference dose.
RFDoral =Oral reference dose.
ABSGI =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 10-6-21
Wetland 17 
Sediment Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion Hazard 
Quotient

Ingestion Cancer 
Risk

Ingestion Hazard 
Quotient

Ingestion Cancer 
Risk

Aluminum N 8.4E+02 1.0E+00 N/A 2.67E-04 N/A 1.71E-04 N/A
Barium N 7.3E-01 7.0E-02 N/A 3.30E-06 N/A 2.12E-06 N/A
Cobalt C 1.7E-01 2.0E-02 N/A 3.84E-07 N/A 6.18E-07 N/A
Iron N 1.2E+03 3.0E-01 N/A 1.26E-03 N/A 8.07E-04 N/A
Manganese N 2.4E+00 2.4E-02 N/A 3.17E-05 N/A 2.04E-05 N/A
Thallium N 3.1E-01 6.6E-05 N/A 1.49E-03 N/A 9.56E-04 N/A
Vanadium N 2.1E+00 7.0E-03 N/A 9.50E-05 N/A 6.11E-05 N/A
4,4'-DDD C 2.3E-04 N/A 2.4E-01 N/A 2.50E-12 N/A 4.01E-12
4,4'-DDE C 3.0E-04 N/A 3.4E-01 N/A 4.61E-12 N/A 7.41E-12
Aroclor-1260 C 2.8E-03 N/A 2.0E+00 N/A 2.53E-10 N/A 4.07E-10
gamma-BHC (Lindane) C 5.1E-04 3.0E-04 1.3E+00 7.69E-08 3.00E-11 1.24E-07 4.82E-11
bis(2-Ethylhexyl)phthalate (BEHP) C 2.3E+00 2.0E-02 1.4E-02 5.20E-06 1.46E-09 8.36E-06 2.34E-09
Chlorobenzene N 2.0E-03 2.0E-02 N/A 3.17E-08 N/A 2.04E-08 N/A

Notes:
Oral RfD      =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF       =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     =  chronic daily intake (mg/kg-day)

Equation for Chronic Daily Intake, sediment risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day). =   Oral reference dose.
EPCsd    =      Exposure point concentration in sediment (mg/kg). =   Oral slope factor.
IRsd        =      Incidental ingestion rate for sediment (mg/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
CF        =      Conversion factor (1E-6 kg/mg).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                          carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
IRsd =       100 mg/day for age groups greater than 6-years old. 
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                            Cancer ! 25,550 days (child trespasser/adult maintenance worker).
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Table 10-6-22
Wetland 17
Fish Tissue Ingestion Exposure Recreational Fishermen

Ingestion Hazard 
Quotient

Ingestion 
Cancer Risk

Aluminum N 8.4E+02 N/A N/A N/A 1.0E+00 N/A 2 N/A N/A
Barium N 7.3E-01 N/A N/A N/A 7.0E-02 N/A 1, 2 N/A N/A
Cobalt C 1.7E-01 N/A N/A N/A 2.0E-02 N/A 2 N/A N/A
Iron N 1.2E+03 4.58E-04 5.45E-01 1.00E+00 3.0E-01 N/A 2 1.50E-04 N/A
Manganese N 2.4E+00 N/A N/A N/A 2.4E-02 N/A 1, 2 N/A N/A
Thallium N 3.1E-01 N/A N/A N/A 6.6E-05 N/A 1, 2 N/A N/A
Vanadium N 2.1E+00 N/A N/A N/A 7.0E-03 N/A 2 N/A N/A
4,4'-DDD C 2.3E-04 1.93E+00 4.44E-04 3.08E+00 N/A 2.4E-01 2 N/A 3.86E-09
4,4'-DDE C 3.0E-04 1.93E+00 5.79E-04 3.64E+00 N/A 3.4E-01 2 N/A 8.42E-09
Aroclor-1260 C 2.8E-03 3.21E+00 8.99E-03 3.73E+00 N/A 2.0E+00 2 N/A 7.89E-07
gamma-BHC (Lindane) C 5.1E-04 3.55E+00 1.81E-03 1.08E+00 3.0E-04 1.3E+00 1, 2 7.65E-05 2.98E-08

bis(2-Ethylhexyl)phthalate (BEHP) C 2.3E+00 1.84E-01 4.23E-01 2.27E+00 2.0E-02 1.4E-02 1, 2 5.65E-04 1.58E-07
Chlorobenzene N 2.0E-03 N/A N/A N/A 2.0E-02 N/A 2 N/A N/A

Notes:
Oral RfD      =     Oral reference dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral SF       =     Oral Slope Factor from  (1) IRIS; or (2) RAIS.
a               =     Tissue concentration determined as described 

       in Section 8 of the text; see Table 9.5.

Risk calculation equation, non cancer:

Where:
CDI        =      Chronic daily intake (mg/kg-day).
EPCt  =      Exposure point concentration in sediment (mg/kg).
IRt      =      Incidental ingestion rate for sediment (mg/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
CF        =      conversion factor (0.001 kg/g)
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                          carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
IRt =      Fish tissue ingestion rate for sediment (recreational: 26 g/day; subsistence: 170 g/day).
EF         =      52 dys/yr (child trespasser/adult maintenance worker).
ED        =      10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =      45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =      Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                          Cancer ! 25,550 days (child trespasser/adult maintenance worker).
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Table 10-6-23
Wetland 17 Phase II 
Surface Water Dermal Absorbed Dose-Child Trespasser and Adult Maintenance Worker

7440393 Barium N N/A N/A 1.1E+01 J UG/L 041W170101 1 / 1 NAV 1.1E+01 1.1E-05 1.0E-03 2.76E-08 4.36E-07 5.83E-07
7439965 Manganese N N/A N/A 7.4E+00 J UG/L 041W170101 1 / 1 NAV 7.4E+00 7.4E-06 1.0E-03 1.92E-08 3.05E-07 4.07E-07
7440280 Thallium N N/A N/A 1.6E+01 = UG/L 041W170101 1 / 1 NAV 1.6E+01 1.6E-05 1.0E-03 4.24E-08 6.71E-07 8.97E-07
75092 Methylene chloride C N/A N/A 3.8E+01 D UG/L 041W170101 1 / 1 NAV 3.8E+01 3.8E-05 3.5E-03 4.28E-07 9.68E-07 3.23E-06

Notes:
Equation for Dermal Absorbed Dose, surface water risk: Equation for DAevent for organics:

Where:
DADsw           =    Dermal absorbed dose-water contact (mg/kg-day).

DAevent       =    Dermal absorbed dose per event (mg/cm2-event). Where:
SA              =    Skin surface area available for contact (cm2). FA =    Fraction absorbed water (dimensionless).  From RAGS Part E, Exhibit B-4.
EV              =    Event frequency (events/day). Kp                =    Dermal permeability coefficient of compound in water (cm/hr).

      Source: (1) RAGS Part E, Exhibit B-4.
EF              =    Exposure frequency (days/year). Cw               =    Chemical concentration in water (mg/cm3).
ED              =    Exposure duration (years). tevent            =    Event duration (hr/event).

BW             =    Body weight (kg) 70 kg (adult) 45 kg (child). tevent            =    Lag time per event (hr/event).  From RAGS Part E, Exhibit B-4.
AT              =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr B =   Dimensionless ratio of the permeability coefficient of a compound, 
                        carcinogenic effects AT = 70 yr x 365 dy/yr.       calculated using the equation below:

Equation for DAevent for inorganics:

Where: Where:
Kp              =    Dermal permeability coefficient of compound in water (cm/hr). Kp     =    Dermal permeability coefficient of compound in water (cm/hr).
                        Source: RAGS Part E, Exhibit B-3 or Exhibit B-4               Source: (1) RAGS Part E.
Cw             =    Chemical concentration in water (mg/cm3). MW =    Molecular weight
tevent            =    Event duration (hr/event).

Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).
                                 Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                                 Cancer - 25,550 days (child trespasser/adult maintenance worker).
tevent      =       2.6 hrs/dy (child trespasser/adult maintenance worker).
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Table 10-6-24
Wetland 17 Phase II 
Surface Water Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Exposure Route

Dermal 
Hazard 

Quotient
Dermal 

Cancer Risk

Dermal 
Hazard 

Quotient
Dermal Cancer 

Risk

Barium N 1.1E-05 7.0E-02 N/A 7.0E-02 1, 2 4.9E-03 N/A 8.9E-05 N/A 1.2E-04 N/A
Manganese N 7.4E-06 1.4E-01 N/A 4.0E-02 1 5.6E-03 N/A 5.4E-05 N/A 7.3E-05 N/A
Thallium N 1.6E-05 6.6E-05 N/A 2.0E-01 3, 4 1.3E-05 N/A 5.1E-02 N/A 6.8E-02 N/A
Methylene chloride C 3.8E-05 6.0E-02 7.5E-03 1.0E-01 3 6.1E-03 7.4E-02 1.6E-04 7.2E-08 5.3E-04 2.4E-07

Notes: =  Oral reference dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral RfD               =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
Oral SF                 =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 
ABSGI                        (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.

=  Dermal reference dose adjusted for ABSGI.

Dermal RfD        =  Dermal slope factoradjusted for ABSGI. Risk calculation equation, noncancer:
Dermal SF          

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk:

Where: =     Dermal reference dose.
RfDdermal =    Oral reference dose.

RFDoral =    Dermal slope factor.
SFdermal =    GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 
ABSGI       (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 10-6-25
Wetland 17 Phase II
Surface Water Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Exposure Route
Ingestion Hazard 

Quotient
Ingestion 

Cancer Risk
Ingestion Hazard 

Quotient
Ingestion 

Cancer Risk

Barium N 1.1E-05 7.0E-02 N/A 4.8E-09 N/A 3.1E-09 N/A
Manganese N 7.4E-06 1.4E-01 N/A 1.7E-09 N/A 1.1E-09 N/A
Thallium N 1.6E-05 6.6E-05 N/A 7.8E-06 N/A 5.0E-06 N/A
Methylene chloride C 3.8E-05 6.0E-02 7.5E-03 2.9E-09 1.3E-12 4.6E-09 2.1E-12

Notes:
Oral RfD     = Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF       = Oral Slope Factor from: (1) IRIS; or (2) RAIS.
CDI            = Chronic Daily Intake

=      Chronic daily intake (mg/kg-day). =   Oral reference dose.
=      Exposure point concentration in surface water (mg/L). =   Oral slope factor.
=      Incidental ingestion rate for sediment (L/day).
=      Exposure frequency (days/year).
=      Exposure duration (years).
=      Body weight (kg) 70 kg (adult) 45 kg (child).
=      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
        carcinogenic effects AT = 70 yr x 365 dy/yr.

=       0.01 L/day exposure to surface water during wading for adolescents and adults.
=       52 dys/yr (child trespasser/adult maintenance worker).
=       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
=       45 kg (child trespasser); 70 kg (adult maintenance worker).
=       Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
          Cancer - 25,550 days (child trespasser/adult maintenance worker).
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Table 10-6-26
Wetland 17 Phase III 
Surface Water Dermal Absorbed Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N N/A N/A 6.6E+01 I UG/L 041W170102 1 / 1 NAV 6.6E+01 6.6E-05 1.0E-03 1.72E-07 2.72E-06 3.63E-06
7440393 Barium N N/A N/A 1.8E+01 = UG/L 041W170102 1 / 1 NAV 1.8E+01 1.8E-05 1.0E-03 4.68E-08 7.41E-07 9.91E-07
7440417 Beryllium N N/A N/A 6.2E-01 I UG/L 041W170102 1 / 1 NAV 6.2E-01 6.2E-07 1.0E-03 1.61E-09 2.55E-08 3.41E-08
7439965 Manganese N N/A N/A 2.6E+01 = UG/L 041W170102 1 / 1 NAV 2.6E+01 2.6E-05 1.0E-03 6.76E-08 1.07E-06 1.43E-06
7782492 Selenium N N/A N/A 5.9E+00 I UG/L 041W170102 1 / 1 NAV 5.9E+00 5.9E-06 1.0E-03 1.53E-08 2.43E-07 3.25E-07
7440280 Thallium N N/A N/A 8.3E+00 I UG/L 041W170102 1 / 1 NAV 8.3E+00 8.3E-06 1.0E-03 2.16E-08 3.42E-07 4.57E-07

Notes:
Equation for Dermal Absorbed Dose, surface water risk: Equation for DAevent for organics:

Where:
DADsw           =    Dermal absorbed dose-water contact (mg/kg-day).

DAevent       =    Dermal absorbed dose per event (mg/cm2-event). Where:
SA               =    Skin surface area available for contact (cm2). FA =    Fraction absorbed water (dimensionless).  From RAGS Part E, Exhibit B-4.
EV               =    Event frequency (events/day). Kp                =    Dermal permeability coefficient of compound in water (cm/hr).

      Source: (1) RAGS Part E, Exhibit B-4.
EF               =    Exposure frequency (days/year). Cw               =    Chemical concentration in water (mg/cm3).
ED               =    Exposure duration (years). tevent            =    Event duration (hr/event).

BW             =    Body weight (kg) 70 kg (adult) 45 kg (child). tevent            =    Lag time per event (hr/event).  From RAGS Part E, Exhibit B-4.
AT              =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr B =   Dimensionless ratio of the permeability coefficient of a compound, 
                           carcinogenic effects AT = 70 yr x 365 dy/yr.       calculated using the equation below:

Equation for DAevent for inorganics:

Where: Where:
Kp                =    Dermal permeability coefficient of compound in water (cm/hr). Kp     =    Dermal permeability coefficient of compound in water (cm/hr).
                           Source: RAGS Part E, Exhibit B-3 or Exhibit B-4               Source: (1) RAGS Part E.
Cw               =    Chemical concentration in water (mg/cm3). MW =    Molecular weight
tevent            =    Event duration (hr/event).

Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).
                                  Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                                  Cancer - 25,550 days (child trespasser/adult maintenance worker).
tevent      =       2.6 hrs/dy (child trespasser/adult maintenance worker).
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Table 10-6-27
Wetland 17 Phase III
Surface Water Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal Hazard 
Quotient

Dermal 
Cancer Risk

Dermal Hazard 
Quotient

Dermal Cancer 
Risk

Aluminum N 6.6E-05 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A 2.7E-05 N/A 3.6E-05 N/A
Barium N 1.8E-05 7.0E-02 N/A 7.0E-02 1, 2 4.9E-03 N/A 1.5E-04 N/A 2.0E-04 N/A
Beryllium N 6.2E-07 2.0E-03 N/A 7.0E-03 1 1.4E-05 N/A 1.8E-03 N/A 2.4E-03 N/A
Manganese N 2.6E-05 1.4E-01 N/A 4.0E-02 1 5.6E-03 N/A 1.9E-04 N/A 2.6E-04 N/A
Selenium N 5.9E-06 5.0E-03 N/A 5.5E-01 1 2.8E-03 N/A 8.8E-05 N/A 1.2E-04 N/A
Thallium N 8.3E-06 6.6E-05 N/A 2.0E-01 3, 4 1.3E-05 N/A 2.6E-02 N/A 3.5E-02 N/A

Notes:
Oral RfD        =  Oral reference dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral SF         =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI                  =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD   =  Dermal reference dose adjusted for ABSGI.

Dermal SF     =  Dermal slope factoradjusted for ABSGI. Risk calculation equation, noncancer:

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk:

Where:
RfDdermal =     Dermal reference dose.

RFDoral =    Oral reference dose.
SFdermal =    Dermal slope factor.
ABSGI =    GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

      (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 10-6-28
Wetland 17 Phase III 
Surface Water Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion Hazard 
Quotient

Ingestion 
Cancer Risk

Ingestion Hazard 
Quotient

Ingestion 
Cancer Risk

Aluminum N 6.6E-05 1.0E+00 N/A 2.1E-09 N/A 1.3E-09 N/A
Barium N 1.8E-05 7.0E-02 N/A 8.1E-09 N/A 5.2E-09 N/A
Beryllium N 6.2E-07 2.0E-03 N/A 9.8E-09 N/A 6.3E-09 N/A
Manganese N 2.6E-05 1.4E-01 N/A 5.9E-09 N/A 3.8E-09 N/A
Selenium N 5.9E-06 5.0E-03 N/A 3.7E-08 N/A 2.4E-08 N/A
Thallium N 8.3E-06 6.6E-05 N/A 4.0E-06 N/A 2.6E-06 N/A

Notes:
Oral RfD        =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF         =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     

Equation for Chronic Daily Intake, surface water risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day). =   Oral reference dose.
EPCsw  =      Exposure point concentration in surface water (mg/L). =   Oral slope factor.

IRsw    =      Incidental ingestion rate for sediment (L/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                            carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
Irsw =       0.01 L/day exposure to surface water during wading for adolescents and adults.
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                             Cancer ! 25,550 days (child trespasser/adult maintenance worker).

S
W

 I
n

ci
d

en
ta

l 
In

g
es

ti
o

n

Maximum 
concentration 

(mg/cm3)
Exposure 

Route COPC

Child Trespasser Maintenance Worker

Oral RfD 
(mg/kg-day)

Oral SF (mg/kg-
day)-1

CDI EPC IR EF ED
BW AT

sw sw
"

# # #
#

Risk CDI SForal" #

Hazard Quotient
CDI

RfDoral
"



Final Reme*ial Inve-tigation Report 
NAS Pen-acola Site 81 

Section 10;  Operable Unit 1 ? Wetlan*- 
November 1A, 2007 

 

10-7-1 

10.7 Wetland 18 — Screening Level Problem Formulation 

10.7.1 Site Description and Habitats Present at Wetland 18 

Wetlan* 1F i- a*Gacent to tHe ea-tern -Hore oI Re*oubt Bayou, MHicH i- along tHe 

nortHern -Horeline oI Bayou Gran*e, -ituate* at tHe mi*point oI Pen-acola NAS OFigure 10-1PQ 

Wetlan* 1F i- inIluence* by Site 1 *ue to it- proRimity to tHat areaQ  Par-on- an* Pruitt *ivi*e* 

Wetlan* 1F into tMo part-, A an* BQ  Wetlan* 1FA i- cla--iIie* a- a palu-trine emergent -y-tem, 

an* Wetlan* 1FB i- cla--iIie* a- an e-tuarine emergent -y-temQ  Wetlan* 1FA i- Ie* by 

groun*Mater -eep- Irom Site 1 to tHe ea-t an* i- a long narroM Iinger--Hape* Metlan* running ea-t 

to Me-tQ  Wetlan* 1FA, MHicH i- no *eeper tHan a Ioot, an* Ha- a maRimum Mi*tH oI 2 Ieet, 

tran-ition- to Wetlan* 1FB via a -tream, approRimately 2-Ieet Mi*e, an* locate* to tHe Me-tQ  

Wetlan* 1FB i- at tHe moutH oI Wetlan* 1F an* Re*oubt Bayou an* range- Irom 1-Ioot to 

F Ieet *eep, MitH a maRimum Mi*tH oI 50 IeetQ  Re*oubt Bayou bor*er- Wetlan*- 1FA an* 1FB to 

tHe Me-t, an* Site 1 bor*er- tHe Metlan*- to tHe ea-tQ  THi- entire -y-tem i- very -HalloM MitH 

occa-ional -urIace IloM *ue to tHe ti*e-Q  A Metlan* al-o receive- Ire-HMater IloM Irom a -mall 

-urIace Mater *rainage patternQ   

 

PHotograpH 1 Wetlan* 1FB ? Facing SoutHea-t 

 

A- *e-cribe* in Section 10, tHe lan*Iill Ma- u-e* Irom tHe mi*-1950- until 197A a- tHe 

pre*ominant *i-po-al -ite Ior all -oli* Ma-te- generate* on tHe ba-eQ  Ba-e* on tHe *ata collecte* 
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*uring tHe Site 1 RI, tHe Final ROD i--ue* on Augu-t 19, 199F, outline* tHree RAO- Ior tHe OU 1 

-ite; 

 

! Protection oI groun*Mater Irom leacHable compoun*- 

 

! Re-toration oI groun*Mater an* prevention oI IurtHer contamination oI -HalloMWinterme*iate 

groun*Mater 

 

! Prevention oI IurtHer contamination oI -urIace Mater in Wetlan* 3 

 

THe reme*ial action- -electe* Ior tHe -ite inclu*e*; 

 

! In-titutional control- to re-trict groun*Mater u-e an* intru-ive activitie- 

 

! Implementation oI a groun*Mater monitoring program to en-ure tHat natural proce--e- are 

eIIectively re*ucing tHe concentration- oI organic compoun*- to attain perIormance 

-tan*ar*- 

 

! A groun*Mater interceptor -y-tem to treat tHe iron-contaminate* groun*Mater tHat i- 

migrating Irom tHe lan*Iill an* *i-cHarging to Wetlan* 3 

 

THe long-term monitoring plan Ma- implemente* by TtNUSQ  Groun*Mater Ma- monitore* Ior tHe 

IolloMing con-tituent-; 1,1,2,2-tetracHloretHane, benYene, cHlorobenYene, vinyl cHlori*e, Rylene-, 

aluminum, ca*mium, cHromium, iron, mangane-e, an* nicZelQ  Ba-e* upon collecte* *ata, tHe 

THir* Annual Groun*Mater Monitoring Report recommen*e* continue* monitoring Ior benYene, 

Rylene-, vinyl cHlori*e, aluminum, ca*mium, iron, an* mangane-e OTtNUS, 2003bPQ THe otHer 

con-tituent- no longer eRcee*e* MCL- an* Mere *roppe* Irom tHe monitoring planQ Treatment oI 

iron at Wetlan* 3 i- *i-cu--e* in Section 10Q2Q   

 

10.7.2 Wetland 18A — Sample Location Description 

Phase II Sediment Sample Location Description 

Sample- Irom Iour -ampling location-, acro-- tHe lengtH oI Wetlan* 1FA, Mere collecte* an* 

analyYe* Ior Wetlan* 1FA ERA OFigure 10-8PQ  Sample location 001M001F01 Ma- collecte* in 1998 

a- part oI tHe OU 1 inve-tigationQ  THe otHer tHree -e*iment -ample- Mere collecte* in 1995Q 

THe -ampling event- Mere combine* Ior u-e in tHi- RIQ  Table 10-7-1 provi*e- a pHy-ical *e-cription 

oI tHe -e*iment- collecte* at Wetlan* 1FAQ  Se*iment- at Wetlan* 1FA Mere compo-e* oI 
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blacZ -ilty -an* MitH organic- O081M1FA201P MitH 11Q9_ TOC to *arZ broMn organic -ilt 

O081M1FA301P MitH 38Q3_ TOCQ   

 

Phase II Surface Water Sample Location Description 

TMo -urIace Mater -ample- Mere collecte* at Wetlan* 1FA an* Mere collocate* MitH 

-e*iment location- 001M001F01 an* 081M1FA201 OFigure 10-8PQ  Table 10-7-2 provi*e- a 

pHy-ical *e-cription oI tHe -urIace Mater collecte* at location 081W1FA201Q  PHy-ical parameter- 

Mere not mea-ure* at location 001W001F01Q  SurIace Mater Irom Wetlan* 1FA Ma- Ioun* to be 

-ligHtly Har* an* -omeMHat aci*ic p`Q  Sample location 081W1FA201 Ha* a turbi*ity rea*ing oI 

1FF NTU-, an* -alinity Ma- 0_ at tHi- locationQ 

 

10.7.3 Wetland 18A — Nature and Extent of Contamination 

Figure 10-8 pre-ent- tHe -e*iment -ampling location- Ior Wetlan* 1FQ  Wetlan* 1F Ma- inve-tigate* 

in tMo portion- ? 1FA an* 1FB ? *ue to *iIIering con-tituent-, Wetlan* 1FA being con-i*ere* 

Ire-HMater an* Wetlan* 1FB being an e-tuarine environmentQ  

  

Phase II Sediment 

Table 10-7-3 -ummariYe- tHe analytical re-ult- oI tHe Iour Wetlan* 1FA PHa-e II -e*iment -ample-Q 

 

Metals ? FiIteen metal- Mere *etecte* *uring PHa-e II -e*iment -ampling at Wetlan* 1FAQ 

THe greate-t number oI metal- *etecte* Mere at location- 081M1FA101 an* 081M1FA301, MHere 

all 15 Mere *etecte*Q  Location 081M1FA101 Ha* barium, copper, an* -elenium *etecte* at 

concentration- eRcee*ing tHe Ire-HMater reIerence value-Q  At location 081M1FA30, only tHe 

concentration oI barium eRcee*e* tHe Ire-HMater reIerence valueQ  

 

Location- 001M001F01 an* 081M1FA201 Ha* tHe HigHe-t number oI reIerence value eRcee*ance-, 

MitH Iour eacHQ  Ar-enic, barium, copper, iron, mangane-e, an* -elenium Mere tHe metal- *etecte* 

at Wetlan* 1FA tHat eRcee*e* tHeir applicable Ire-HMater reIerence value-Q THe *i-tribution oI 

tHe-e metal- illu-trate- no *i-tinct patternQ 

 

Pesticides and PCBs ? Nine pe-tici*e compoun*- Mere *etecte* *uring PHa-e II 

-e*iment -ampling at Wetlan* 1FAQ  No PCB- Mere *etecte*Q  Total DDT Ma- calculate* Ior 

eacH location by a**ing tHe concentration- oI 8,8a-DDD, 8,8a-DDE, an* 8,8a-DDTQ  LiZeMi-e, a 

ba-e-Mi*e total DDT reIerence concentration Ma- calculate* u-ing tHe ba-e-Mi*e concentration- Ior 

tHe-e -ame con-tituent-Q   
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THe greate-t number oI pe-tici*e- *etecte* in Wetlan* 1FA -e*iment -ample- Ma- at 

location 081M1FA201, MHicH Ha* -even pe-tici*e compoun*- reporte*Q  OI tHe-e, tMo eRcee*e* tHe 

ba-e-Mi*e concentrationQ  Location 001M001F01 reporte* *etection- oI Iive pe-tici*e compoun*-b 

tMo oI tHe-e eRcee*e* tHe ba-e-Mi*e reIerence concentration-Q  THe -ample Irom 081M1FA101 Ha* 

tHree pe-tici*e- *etecte*, all oI MHicH eRcee*e* tHeir reIerence value-Q AltHougH pe-tici*e- Mere 

*etecte* in all -ample- collecte*, location 081M1FA101 Ha* tHe HigHe-t concentration-Q   

 

SVOCs ? Four SVOC- Mere *etecte* in PHa-e II -e*iment -ample- collecte* at Wetlan* 1FAQ 

Location 081M1FA201 Ha* tHe greate-t *iver-ity oI compoun*-, a- Mell a- tHe HigHe-t 

concentration- *etecte* at tHe Metlan*Q   

 

VOCs ? SiR VOC- Mere *etecte* in PHa-e II -e*iment- collecte* Irom Wetlan* 1FAQ 

THe-e compoun*- Mere *etecte* in -ample- location- 081M1FA201 an* 081M1FA301Q  THe 

otHer tMo location- eRHibite* no *etection- oI VOC-Q  Overall, tHe HigHe-t concentration- oI VOC- 

Mere *etecte* at 081M1FA201, near tHe center oI tHe Metlan*Q Generally, loMer concentration- 

Mere *etecte* at location 081M1FA301, al-o near tHe center oI tHe Metlan*Q   

 

Phase II Surface Water 

Figure 10-8 pre-ent- tHe PHa-e II -urIace Mater -ampling location- Ior Wetlan* 1FAQ Table 10-7-8 

-ummariYe- tHe analytical re-ult- oI tHe Wetlan* 1FA -urIace Mater -ampleQ 

 

Metals ? TMelve metal- Mere *etecte* in tHe -urIace Mater -ample collecte* *uring 

PHa-e II -amplingQ  All 12 parameter- Mere reporte* at location 081W1FA201Q  Aluminum, ar-enic, 

barium, calcium, cHromium, iron, lea*, mangane-e, an* vana*ium Mere *etecte* at concentration- 

eRcee*ing tHeir re-pective Ire-H Mater reIerence concentration-Q 

 

Pesticides and PCBs ? No pe-tici*e or PCB compoun*- Mere *etecte* *uring PHa-e II 

-urIace Mater -ampling at Wetlan* 1FAQ  

 

SVOCs ? A -ingle SVOC?1,8-*icHlorobenYen ? Ma- *etecte* at location 081W1FA201Q   

 

VOCs ? TMo VOC-, benYene an* cHlorobenYene, Mere *etecte* in tHe PHa-e II -urIace Mater 

-ample collecte* Irom location 081W1FA201Q   

 

 



Final Reme*ial Inve-tigation Report 
NAS Pen-acola Site 81 

Section 10;  Operable Unit 1 ? Wetlan*- 
November 1A, 2007 

 

10-7-5 

10.7.4 Wetland 18A — Ecological Risk Assessment 

Phase II Investigation Summary — Wetland 18A 

Sediment Screening — Level Risk-Exposure Estimation and Risk Calculation 

A- pre-ente* in Table 10-7-5, tHe -e*iment -ample- Mere compare* MitH -creening value- in 

accor*ance MitH tHe proce*ure- *e-cribe* in Section FQ  All parameter- MitH `d- greater tHan 1 or 

MitH no -creening value- Mere carrie* IorMar* to COPC reIinementQ  A li-t oI all COPC- aIter 

-creening i- inclu*e* in Table 10-7-AQ 

 

Baseline Problem Formulation — Wetland 18A Sediment COPC Refinement 

During tHe COPC reIinement, a**itional inIormation Ma- u-e* to evaluate tHe potential Ior ri-Z at 

Site 81 ba-e* on eRpo-ure to tHe con-tituent- inclu*e* a- preliminary COPC-Q  THi- ri-Z a--e--ment 

pre-ent- a -tatement oI potential ri-Z Ior eacH oI tHe COPC-Q   

 

THe COPC reIinement proce-- inclu*e*; 

 

e Compari-on oI maRimum concentration- to RV- 

e Compari-on oI average concentration- to SV- an* RV- 

e Compari-on to ba-e-Mi*e OreIerenceP concentration- Ior total DDT 

e Compari-on oI inorganic con-tituent- to reIerence Metlan* value- 

e Interpretive tool Ior metal- 

e Di Toro EfP SdG- Ior VOC- 

e Compari-on to SMartY con-en-u- value- Ior PA` 

e Mean ERM fuotient- 

e De-cription oI eRcee*ance- oI RV- an* tHeir eRtent 

 

THe metHo*- u-e* in tHe COPC reIinement Ior tHe Site 81 ERA Proce-- are *etaile* in Section FQ 

Compari-on oI maRimum *etecte* concentration- MitH reIinement value- i- pre-ente* in 

Table 10-7-7Q  Parameter- retaine* aIter reIinement are pre-ente* in Table 10-7-FQ 

 

For Wetlan* 1FA, ar-enic, barium, copper, iron, mangane-e, pota--ium, an* -elenium eRcee*e* 

tHeir Site 81 Ire-HMater -e*iment reIerence concentration-Q  `oMever, barium concentration- *i* 

not appear enricHe* MHen normaliYe* to aluminum an* iron concentration- u-ing 

FDEPa- interpretative tool OAppen*iR LPQ  Pota--ium i- an e--ential nutrient an* i- not carrie* 

IorMar* in tHe ERA proce--Q  At Wetlan* 1FA, barium, iron, mangane-e, an* -elenium Mere 

retaine* aIter tHe -creening an* reIinement proce--Q   
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Pe-tici*e con-tituent- Mere i*entiIie* a- a maGor concern Ior tHi- Metlan*Q  At Wetlan* 1FA, 

total DDT, an* it- *augHter pro*uct- 8,8a-DDD an* 8,8a-DDT, Mere *etecte* at 

location 081M1FA101, an* Ha* tHe HigHe-t `d value- Ior tHi- Metlan* OFigure 10-5PQ  At 

Wetlan* 1FA, total DDT Ma- above tHe ba-e-Mi*e level, in*icating tHat 8,8g-DDT an* it- *augHter 

pro*uct- Mere *etecte* in range- above regular pe-tici*e application level-Q  THe remaining 

pe-tici*e- *etecte* tHrougHout Wetlan* 1FA inclu*e al*rin, total cHlor*ane, total en*rin, an* 

total B`CQ  Pe-tici*e- *etecte* in Wetlan* 1FA are being inclu*e* in tHe Ioo* cHain mo*el- 

con*ucte* Ior OU 1Q 

 

WHen normaliYe* to *etecte* TOC concentration-, botH VOC- an* PA`- *o not appear to be ri-Z 

*river- Ior Wetlan* 1FAQ  NormaliYe* PA`- are -HoMn on Figure 10-AQ  OtHer organic con-tituent- 

retaine* a- COPC- aIter reIinement, inclu*e 1,8h*icHlorobenYene an* 8hmetHylpHenolQ 

 

Table 10-7-9 pre-ent- tHe Mean ERL an* ERM value-, tHe Mean ERM duotient-, an* tHe Mean ERM 

duotient Category by in*ivi*ual -ample locationQ  Ba-e* on tHi- approacH, tHree -ample location- 

O001M001F01, 081M1FA201, an* 081M1FA301P Mere *etermine* to be Category 2, in*icating 

-e*iment- in tHe-e Metlan*-, accor*ing to te-t- evaluate* in *eveloping tHi- metHo*ology, Ha* 

average -urvival rate- oI approRimately F0_ oI control -e*iment-b HoMever, tHi- category al-o Ha- 

tHe HigHe-t level oI uncertainty in pre*icting toRicityQ Location 081M1FA101 Iell into Category 3, 

in*icating -e*iment- are liZely to cau-e a*ver-e eIIect-Q  Total DDT- concentration- play tHe 

mo-t -igniIicant role in *riving tHi- location into Category 3Q  Figure 10-7 -HoM- tHe 

Mean ERM category Ior eacH -e*iment -ample location at Wetlan* 1FAQ   

 

Surface Water Screening — Level Risk-Exposure Estimation and Risk Calculation 

A- pre-ente* in Table 10-7-10, tHe -urIace Mater -ample- Mere compare* MitH -creening value- in 

accor*ance MitH tHe proce*ure- *e-cribe* in Section FQ  All parameter- MitH `d- greater tHan 1 or 

MitH no -creening value- Mere carrie* IorMar* to COPC reIinementQ  A li-t oI all COPC- aIter 

-creening i- inclu*e* in Table 10-7-11Q 

 

Baseline Problem Formulation — Wetland 18A Surface Water COPC Refinement 

During tHe -urIace Mater COPC reIinement, a**itional inIormation Ma- u-e* to evaluate tHe 

potential Ior ri-Z at Site 81 ba-e* on eRpo-ure to tHe con-tituent- inclu*e* a- preliminary COPC-Q   
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THe COPC reIinement proce-- inclu*e*; 

 

e Compari-on oI maRimum SV concentration- to average SV  concentration 

e Compari-on oI inorganic con-tituent- to reIerence Metlan* value- 

e De-cription oI -urIace Mater eRcee*ance- an* tHeir eRtent 

 

THe metHo*- u-e* in tHe COPC reIinement in tHe Site 81 ERA Proce-- are *etaile* in Section FQ 

Compari-on oI maRimum *etecte* concentration- MitH reIinement value- i- pre-ente* in 

Table- 10-7-12 an* 10-7-13Q  A**itionally, tHe table- compare average concentration- to -creening 

an* reIinement value- to a--e-- potential eRpo-ure acro-- tHe entire Metlan*Q 

 

For Wetlan* 1FA, aluminum, barium, calcium, cHromium, iron, lea*, mangane-e, an* vana*ium 

eRcee*e* tHeir Site 81 Ire-HMater reIerence -urIace Mater concentration- OTable 10-7-12P an* Mere 

retaine* a- potential COPC-Q  During tHe PHa-e II inve-tigation, iron an* mangane-e Mere retaine* 

in botH -e*iment an* -urIace Mater -ample-Q   

 

THe conceptual mo*el beloM -ymboliYe- MHicH environmental Habitat- may be impacte* by 

Wetlan* 1F PHa-e II con-tituent- retaine* *uring tHe ERA Proce--Q  

 

Wetland 18A & B 
Conceptual Site Model

Fish

Wetland 18A & B 
Surface
Water

Wetland 18A & B 
Sediment

Fish-Eating 
Mammals

Site 1 
Surface Soil and Groundwater

Fish-Eating 
Birds

Benthic 
Invertebrates
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10.7.5 Wetland 18A — Human Health Risk Assessment 

Wetlan* 1F i- *e-cribe* in Section 10Q7Q1, an* tHe ``RA i- -ummariYe* beloMQ 

 

10.7.5.1 Site Data 

SurIace Mater an* -e*iment *ata Mere collecte* at Wetlan* 1F *uring PHa-e II oI tHe RIQ  

Section 10Q7Q3 -ummariYe- tHe nature an* eRtent oI contamination Ior tHi- Metlan*Q  SurIace Mater 

an* -e*iment *ata are -ummariYe* in Table- 10-7-3 an* 10-7-8Q  

  

10.7.5.2 Conceptual Site Model 

Wetlan* 1FA i- an approRimately 2-Ioot Mi*e Ire-HMater -tream tHat tran-ition- to e-tuarine 

Wetlan* 1FB, MHicH i- inIluence* by Bayou Gran*eQ  Navy per-onnel an* tre-pa--er- coul* MalZ 

an*Wor Ma*e tHrougH tHe areaQ  Some -e*iment at tHi- Metlan* i- eRpo-e* mo-t oI tHe year, -o 

-e*iment eRpo-ure Moul* be a--e--e* u-ing -oil eRpo-ure mo*el-Q  Dermal contact coul* be a 

-igniIicant eRpo-ure patHMay an* Ma- inclu*e* in tHi- ``RAQ  Ba-e* on tHe -pecie- pre-ent, *eptH 

oI -urIace Mater, an* available Habitat, Ii-Hing Moul* not liZely occur, an* Ma*ing Moul* be tHe 

mo-t liZely eRpo-ure -cenarioQ 

 

COPC- Mere i*entiIie* a- *e-cribe* in Section 9Q  THe IolloMing -cenario- an* eRpo-ure patHMay- 

Mere evaluate* Ior tHi- Metlan*; 

 

Scenario Medium Ingestion Dermal 

Se*iment ! ! Maintenance 
SurIace Mater ! ! 

Se*iment ! ! Tre-pa--er 
SurIace Mater ! ! 

 
10.7.5.3 Risk Characterization 

THe cHil* tre-pa--er an* a*ult maintenance MorZer -cenario- Mere a--e--e* Ior tHi- Metlan*Q 

 

Wetland 18A 

Trespasser 
A- -HoMn in Table- 10-7-18 tHrougH 10-7-1A, -e*iment inge-tion an* *ermal contact ri-Z e-timate- 

eRcee* FDEPa- ri-Z tHre-Hol* oI 1E-A, an* tHe only ri-Z *river Ma- ar-enicQ   

 

A- -HoMn in Table- 10-7-17 tHrougH 10-7-19, -urIace Mater *ermal contact e-timate- eRcee* 

FDEPa- ri-Z tHre-Hol* oI 1E-A Ior ar-enicQ  `aYar* in*ice- Mere beloM 1Q0Q 
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Maintenance Worker 
A- -HoMn in Table- 10-7-18 tHrougH 10-7-1A, -e*iment inge-tion an* *ermal contact ri-Z e-timate- 

eRcee* FDEPa- ri-Z tHre-Hol* oI 1E-A, an* tHe only ri-Z *river Ma- ar-enicQ    

 

A- -HoMn in Table- 10-7-17 tHrougH 10-7-19, -urIace Mater *ermal contact ri-Z e-timate- Ior 

ar-enic an* benYene eRcee* FDEPa- ri-Z tHre-Hol* oI 1E-AQ  `aYar* in*ice- Mere beloM 1Q0Q 

 

Summary of Wetland 18A Phase Risk Estimates 

Scenario Medium Hazard Index Risk 

Se*iment 5QA5E-02 7Q00E-0A Maintenance 
SurIace Mater 5Q35E-02 AQ08E-0A 

Se*iment 7Q23E-02 8Q27E-0A 
Tre-pa--er 

SurIace Mater 3Q22E-02 1QF1E-0A 

 

Ba-e* on tHe PHa-e II *ata, tHe COC- i*entiIie* Mere ar-enic an* benYene Ior Wetlan* 1FAQ   

 

Wetland 18A HHRA COC Summary 

THe IolloMing parameter- Mere *etermine* in tHe ``RA to be COC- Ior Wetlan* 1FA; 

 
! Ar-enic 

! BenYene 

 

10.7.6 Wetland 18B — Sample Location Description 

Phase II Sediment Sample Location Description 

Se*iment -ample, 081M1FB101 Ma- collecte* *uring PHa-e II at Wetlan* 1FB OFigure 10-8PQ  

Table 10-7-20 provi*e- a pHy-ical *e-cription oI tHe PHa-e II -e*iment collecte* at Wetlan* 1FBQ  

PHa-e II -e*iment at Wetlan* 1FB Ma- compo-e* oI blacZ -an*y organic -ilt MitH 11QF_ TOCQ 

 

Phase III Sediment Sample Location Description 

A -e*iment -ample Ma- collecte* Ior Wetlan* 1FB *uring tHe PHa-e III -ampling OFigure 10-FPQ  

THe -e*iment at Wetlan* 1FB Ma- mo-tly compo-e* oI Iine -an* to very Iine-grain -ilt an* clayQ  

THe TOC concentration Ma- 0Q9_Q   
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Phase II Surface Water Sample Location Description 

One -urIace Mater -ample Ma- collecte* *uring tHe PHa-e II portion oI tHe inve-tigation 

OFigure 10-8PQ  Table 10-7-22 provi*e- a pHy-ical *e-cription oI tHe PHa-e II -urIace Mater collecte* 

at Wetlan* 1FBQ   

 

PHa-e II -urIace Mater Irom Wetlan* 1FB Ma- Ioun* to be -ligHtly Har* an* -omeMHat aci*ic p`Q  

At Wetlan* 1FB, -urIace Mater Ha* a turbi*ity rea*ing oI 9 NTU-, an* -alinity Ma- 0Q02_Q 

 

10.7.7 Wetland 18B — Nature and Extent of Contamination 

Phase II Sediment 

Table 10-7-23 -ummariYe- tHe analytical re-ult- oI tHe -ingle Wetlan* 1FB PHa-e II 

-e*iment -ampleQ 

 

Metals ? SiRteen metal- an* cyani*e Mere *etecte* *uring PHa-e II -e*iment -ampling at 

Wetlan* 1FBQ  Sample 081M1FB101 eRHibite* 12 *etection- at concentration- above tHeir 

re-pective e-tuarine reIerence value -creening value-Q   

 

Pesticides and PCBs ? TMo pe-tici*e compoun*- Mere *etecte* *uring PHa-e II 

-e*iment -ampling at Wetlan* 1FBQ  Total DDT Ma- calculate* by a**ing tHe concentration- oI 

8,8a-DDD, 8,8a-DDE, an* 8,8a-DDTQ  LiZeMi-e, a ba-e-Mi*e total DDT reIerence concentration Ma- 

calculate* u-ing tHe ba-e-Mi*e concentration- Ior tHe-e -ame con-tituent-Q  Only 8,8a-DDD an* 

8,8a-DDT Mere *etecte*Q  `oMever, tHe-e compoun*- an* total 8,8a-DDT Mere pre-ent at 

concentration- above tHeir ba-e-Mi*e reIerence value-Q  

 

SVOCs ? No SVOC- Mere *etecte* *uring PHa-e II -e*iment -ampling at Wetlan* 1FBQ   

 

VOCs ? TMo VOC- Mere *etecte* in -e*iment collecte* Irom Wetlan* 1FBQ  Acetone an* 

2-butanone OMEiP Mere eacH *etecte* in tHi- -ingle -ampleQ 

 

Phase III Sediment 

Becau-e oI tHe HigH metal- an* pe-tici*e concentration- *etecte* *uring PHa-e II, PHa-e III 

-ampling Ma- perIorme* to a--e-- impact-Q  Table 10-7-28 -ummariYe- tHe analytical re-ult- oI tHe 

-ingle PHa-e III Wetlan* 1FB -e*iment -ample OFigure 10-FPQ 
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Metals ? SiRteen metal- Mere *etecte* *uring PHa-e III -e*iment -ampling at Wetlan* 1FBQ 

Cyani*e Ma- not *etecte* *uring tHi- -ampling eventQ  Sample location 081M1FB101 eRHibite* tHe 

-ame metal- a- PHa-e IIb HoMever, *uring tHi- mo-t recent -ampling, all concentration- Mere 

greatly re*uce*Q  In Iact, ar-enic, iron, mangane-e, an* -elenium concentration- eRcee*e* tHeir 

e-tuarine reIerence value- a- compare* to 12 *etecte* metal- an* cyani*e *uring PHa-e IIQ 

 

Pesticides and PCBs ? THree pe-tici*e compoun*- Mere *etecte* *uring PHa-e III 

-e*iment -ampling at Wetlan* 1FBQ  THe-e Mere 8,8a-DDD, 8,8a-DDE, an* 8,8a-DDTQ  THe 

compoun* 8,8a-DDE Ma- not *etecte* *uring PHa-e IIQ  THe concentration- *etecte* Mere loMer 

tHan tHe PHa-e II concentration-Q  Only tHe concentration- oI 8,8a-DDT an* total DDT eRcee*e* tHe 

e-tuarine reIerence value-Q 

 

SVOCs ?  No SVOC- Mere *etecte* *uring PHa-e III -e*iment -ampling at Wetlan* 1FBQ 

 

VOCs ? Only acetone Ma- *etecte* in -e*iment- collecte* *uring PHa-e III -amplingQ 

THe concentration oI acetone reporte* *uring PHa-e III Ma- a magnitu*e le-- tHan tHe PHa-e II 

re-ultQ 

 

In general, tHe -ame analyte- an* compoun*- Mere pre-ent in botH pHa-e- oI -amplingb HoMever, 

*uring PHa-e III, tHe concentration- *etecte* Mere con-i*erably loMerQ 

 

Phase II Surface Water 

Figure 10-8 pre-ent- tHe PHa-e II -urIace Mater -ampling location- Ior Wetlan* 1FBQ  Table 10-7-25 

-ummariYe- tHe Wetlan* 1FB -urIace Mater -ample re-ult-Q 

 

Metals ? Seven metal- Mere *etecte* in tHe -ingle -urIace Mater -ample collecte* at 

location 081W1FB101Q  Concentration- oI iron an* mangane-e eRcee*e* tHeir re-pective e-tuarine 

reIerence value-Q  Detecte* concentration- oI aluminum, calcium, magne-ium, pota--ium, an* 

-o*ium Mere beloM reIerence concentration-Q 

 

Pesticides and PCBs ? No pe-tici*e- or PCB- Mere *etecte* *uring PHa-e II 

-urIace Mater -ampling at Wetlan* 1FBQ  

 

SVOCs ? A -ingle SVOC, 1,8-*icHlorobenYene, Ma- *etecte* at location 081W1FB101Q   
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VOCs ? TMo VOC-, benYene an* cHlorobenYene, Mere *etecte* in tHe PHa-e II 

-urIace Mater -ample collecte* Irom location 081W1FB101Q 

 

10.7.8 Wetland 18B — Ecological Risk Assessment 

10.7.8.1 Phase II Investigation Summary — Wetland 18B 

Sediment Screening — Level Risk-Exposure Estimation and Risk Calculation 

A- pre-ente* in Table 10-7-2A, tHe -e*iment -ample- Mere compare* MitH -creening value- in 

accor*ance MitH tHe proce*ure- *e-cribe* in Section FQ  All parameter- MitH `d- greater tHan 1 or 

MitH no -creening value- Mere carrie* IorMar* to COPC reIinementQ  A li-t oI all COPC- aIter 

-creening i- inclu*e* in Table 10-7-27Q 

 

Baseline Problem Formulation — Sediment COPC Refinement 

THe -ame approacH OSection 10Q7Q8P u-e* to reIine Wetlan* 1FA PHa-e II -e*iment- Ma- applie* to 

Wetlan* 1FB PHa-e II -e*iment-, eRcept regre--ion analy-i- Ma- u-e* to a--e-- metal- in -e*iment 

in-tea* oI tHe interpretative tool, -ince tHi- Metlan* i- e-tuarineQ 

 

THe metHo*- u-e* in tHe COPC reIinement Ior tHe Site 81 ERA Proce-- are *etaile* in Section FQ 

Compari-on oI maRimum *etecte* concentration- MitH reIinement value- i- pre-ente* in 

Table 10-7-2FQ  COPC- retaine* aIter reIinement are pre-ente* in Table 10-7-29Q 

 

For Wetlan* 1FB, aluminum, ar-enic, barium, beryllium, calcium, cHromium, cyani*e, iron, lea*, 

magne-ium, mangane-e, -elenium, an* vana*ium eRcee*e* tHeir Site 81 e-tuarine -e*iment 

reIerence concentration- OTable 10-7-2FPQ  `oMever, cHromium an* lea* concentration- Mere le-- 

tHan tHe RV-Q  Ba-e* on regre--ion analy-i- oI tHe PHa-e II Wetlan* 1FB *ata, MHen compare* to 

aluminum concentration-, cHromium Ma- i*entiIie* a- an outlier Ior -ample location 081M1FB101Q  

Barium, cHromium, an* lea* Mere i*entiIie* a- outlier- *uring tHe compari-on oI tHe-e con-tituent- 

to iron concentration-Q  Calcium an* magne-ium are e--ential nutrient- an* are not carrie* IorMar* 

in tHe ERA proce--Q  OI tHe metal- *etecte*, ar-enic generate* tHe HigHe-t `d- OSV `d j 11QA an* 

RV `d j 2PQ  

 

At Wetlan* 1FB, 8,8g-DDD, 8,8g-DDT, an* total DDT Mere *etecte* above ba-e-Mi*e level-, 

in*icating total DDT an* it- *augHter pro*uct- are a concern Ior tHi- Metlan* an* Mill be carrie* 

IorMar* a- COPC-Q  No otHer pe-tici*e- or PCB- Mere *etecte* in Wetlan* 1FB *uring PHa-e IIQ 

 

WHen normaliYe* to *etecte* TOC concentration-, botH VOC- an* PA`- *o not appear to be ri-Z 

*river- Ior Wetlan* 1FBQ 
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Table 10-7-30 pre-ent- tHe Mean ERL an* ERM value-, tHe Mean ERM duotient-, an* tHe 

Mean ERM duotient Category by in*ivi*ual -ample locationQ  Figure 10-7 -HoM- tHe 

Mean ERM Category oI tHe -e*iment -ample at Wetlan* 1FBQ  Ba-e* on tHe metHo*- an* tHe 

approacH *etaile* in Section F, -ample location 081M1FB101 Ma- *etermine* to be Category 8, 

in*icating -e*iment- in tHi- Metlan* Have a HigH probability oI cau-ing a*ver-e eIIect-Q  

THe primary con-tituent- *etecte* at tHi- location Mere ar-enic an* total DDT ObotH eRcee*e* ERM- 

at tHi- locationPQ 

 

Surface Water Screening — Level Risk-Exposure Estimation and Risk Calculation 

A- pre-ente* in Table 10-7-31, tHe -urIace Mater -ample Ma- compare* MitH -creening value- in 

accor*ance MitH tHe proce*ure- *e-cribe* in Section FQ  All parameter- MitH `d- greater tHan 1 or 

MitH no -creening value- Mere carrie* IorMar* to COPC reIinementQ  A li-t oI all COPC- retaine* 

aIter -creening i- inclu*e* in Table 10-7-32Q 

 

Baseline Problem Formulation — Wetland 18B Surface Water COPC Refinement 

THe -ame approacH OSection 10Q7Q8P u-e* to reIine Wetlan* 1FA PHa-e II -urIace Mater Ma- 

applie* to Wetlan* 1FB PHa-e II -urIace MaterQ 

 

THe metHo*- u-e* in tHe COPC reIinement in tHe Site 81 ERA Proce-- are *etaile* in Section FQ 

Compari-on oI maRimum *etecte* concentration- MitH reIinement value- i- pre-ente* in 

Table 10-7-33Q  COPC- retaine* aIter reIinement are pre-ente* in Table 10-7-38Q A**itionally, tHe 

table- compare average concentration- to -creening an* reIinement value- to a--e-- potential 

eRpo-ure acro-- tHe entire Metlan*Q 

 

For Wetlan* 1FB, iron an* mangane-e eRcee*e* tHeir Site 81 reIerence concentration- 

OTable 10-7-33P an* Mere carrie* IorMar* a- a COPCQ   

 

THe conceptual mo*el pre-ente* in Section 10Q7Q8 pre-ent- MHicH environmental Habitat- may be 

impacte* by Wetlan* 1FB PHa-e II con-tituent- retaine* *uring tHe ERA Proce--Q   

 

10.7.8.2 Phase III Investigation Summary — Wetland 18B 

Ba-e* on tHe PHa-e II re-ult- pre-ente* above, Wetlan* 1F OAkBP Ma- i*entiIie* a- a 

Re*-Co*e* Wetlan*, in*icating tHat contaminant- Mere *etecte* an* tHe contamination appear- to 

be *irectly relate* to nearby IR -ite-Q  A- *e-cribe* in tHe approve* Final RIWFS SAP A**en*um 

OEWAk`, 1997*P, Wetlan* 1F Ma- categoriYe* a- a Group C Metlan* becau-e oI it- 

-imilar contaminant- an* cHaracteri-tic-Q  Wetlan* 1F Ma- -electe* Ior -ampling in PHa-e IIIQ  
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OtHer Group C Metlan*- are 8D, 15, 1A, an* A3AQ  THe IolloMing a--e--ment an* mea-urement 

en*point- Mere -electe*; 

 
Wetland Groups and 

Representative Wetland(s) Assessment Endpoints Measurement Endpoints 

AP Survival oI macroinvertebrate- 
a--ociate* MitH tHe 
bentHic environment Ogeneral 
bentHic communityP 

A1P  PolycHeate, NeantHe- arenicola, 
-urvival an* groMtHQ 
A2P 10-*ay ampHipo* eRpo-ure, 
LeptocHeiru- plumulo-u-, -urvivalQ 
A3P BentHic community in*ice- 

Wetlan* 1FB 

BP  Bioaccumulation in Ma*ing bir*-, 
mammal- an* pre*atory Ii-H 

B1P THe-e en*point- Mill be evaluate* 
in tHe Ioo*-cHain mo*el in Section 10QF 

 

A- *etaile* in tHe Final RIWFS SAP A**en*um OEWAk`, 1997*P, a**itional *ata Mere collecte* Irom 

location 081M1FB101 MitHin Wetlan* 1FB, MHere COPC concentration-, e-pecially pe-tici*e-, Mere 

HigHQ  THi- -ample location Ma- -electe* becau-e oI elevate* pe-tici*e concentration- in -e*iment, 

MHicH Mere con-i*ere* repre-entative oI tHe remain*er oI tHe Metlan*- in Group CQ  Wetlan* 1FB 

*rain- into Bayou Gran*e an* may Have tHe greate-t eRpo-ure to potential receptor-Q  

 

THi- -ample Ma- analyYe* Ior tHe IolloMing parameter-; 

 
! Laboratory analy-i- oI Iull TALWTCL li-t 
! TOC an* otHer pHy-ical parameter- 

! Se*iment toRicity te-ting 

! BentHic community in*ice- 

 

Sediment Screening — Level Risk-Exposure Estimation and Risk Calculation 

A- pre-ente* in Table 10-7-35, tHe -e*iment -ample Ma- compare* MitH -creening value- in 

accor*ance MitH tHe proce*ure- *e-cribe* in Section FQ  All parameter- MitH `d- greater tHan 1 or 

MitH no -creening value- Mere carrie* IorMar* to COPC reIinementQ  A li-t oI all COPC- retaine* 

aIter -creening i- inclu*e* in Table 10-7-3AQ 

 

Baseline Problem Formulation — Phase III Sediment COPC Refinement 

THe -ame approacH OSection 10Q7QFP u-e* to reIine Wetlan* 1FB PHa-e II -e*iment- Mere applie* 

to Wetlan* 1FB PHa-e III -e*iment-Q 

 

THe metHo*- u-e* in tHe COPC reIinement Ior tHe Site 81 ERA Proce-- are *etaile* in Section FQ 

Compari-on oI maRimum *etecte* concentration- MitH reIinement value- are pre-ente* in 

Table 10-7-37Q  COPC- retaine* aIter reIinement are pre-ente* in Table 10-7-3FQ   
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For Wetlan* 1FB, iron, mangane-e, an* -elenium eRcee*e* tHeir Site 81 e-tuarine -e*iment 

reIerence concentration- OTable 10-7-37P an* Mere carrie* IorMar* a- COPC- in tHe ERA Proce--Q  

Ar-enic Ma- tHe only metal tHat generate* a SV `d greater tHan 1b HoMever, it *i* not eRcee* 

tHe RVQ   

 
At Wetlan* 1FB Ior PHa-e III -e*iment -ample-, total DDT Ma- *etecte* above ba-e-Mi*e level-, 
in*icating total DDT continue- to be a concern Ior tHi- Metlan* an* Mill be carrie* IorMar* a- 
COPC-Q  Total DDT O152 lgWZgP an* 8,8a-DDT O110 lgWZgP Mere al-o *etecte* at tHi- -ample 
location an* retaine* a- a COPC-Q  THe VOC acetone Ma- *etecte* at a maRimum *etection oI 
53 lgWZgQ  WHen normaliYe* to *etecte* TOC concentration-, VOC- Mere not *etecte* at level- 
eRpecte* to cau-e unacceptable ecological eIIect-Q  SVOC- Mere not *etecte* in Wetlan* 1FB 
*uring PHa-e IIIQ 
 
Table 10-7-39 pre-ent- tHe Mean ERL an* ERM value-, tHe Mean ERM duotient-, an* tHe 
Mean ERM duotient Category by in*ivi*ual -ample locationQ  Figure 10-7 -HoM- tHe Mean ERM 
Category oI tHe -e*iment -ample at Wetlan* 1FBQ  Ba-e* on tHe metHo*- an* tHe approacH 
*etaile* in Section F, -ample location 081M1FB101 Ma- *etermine* to be Category 2, in*icating 
-e*iment- in tHi- Metlan*, accor*ing to te-t- evaluate* in *eveloping tHi- metHo*ology, Ha* 
average -urvival rate- oI approRimately F0_ oI control -e*iment-b HoMever, tHi- category al-o Ha- 
tHe greate-t uncertainty in pre*icting toRicityQ 
 
10.7.8.3 Comparison of Wetland 18B — Phase II and Phase III Sediment Results 
BotH tHe PHa-e II an* III re-ult- in*icate inorganic con-tituent- an* pe-tici*e- are tHe greate-t 
concern Ior Wetlan* 1FBQ  Concentration- *ecrea-e* among con-tituent- common to botHQ 
 
THe *iIIerence- betMeen tHe PHa-e II an* PHa-e III -ampling eIIort- are pre-ente* beloM; 
 

Constituent Phase II Sediment Phase III Sediment Difference 
Metals mg/kg    

Iron 12F,000 mgWZg 20,F00 mgWZg -107,200 mgWZg 

Mangane-e 8AQ7 mgWZg 10QF mgWZg -35Q9 mgWZg 

Selenium 2Q2 mgWZg 0Q78 mgWZg -1Q8A mgWZg 

Organics g/kg    

8,8g-DDT 1,F00 lgWZg 110 lgWZg -1,A90 lgWZg 

Total DDT 2,105 lgWZg 152Q1 lgWZg -1,952Q9 lgWZg 

 
Notes: 
mgWZg j Milligram- per Zilogram 
lgWZg j Microgram per Zilogram 
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10.7.8.4 Evaluation of Assessment Endpoints 

In a**ition to tHe cHemical analy-e-, one -e*iment -ample in Wetlan* 1FB Ma- collecte* *uring 

PHa-e III -ampling Ior MHole -e*iment toRicity te-ting, -pecie- bio*iver-ity analy-i-, an* Ii-H ti--ue 

collection OFigure 10-FPQ  THe re-ult- oI tHe-e analy-e- Mere u-e* a- mea-urement en*point- to 

evaluate tHe a--e--ment en*point- i*entiIie* Ior Wetlan* 1FBQ 

 

Assessment Endpoint A — Survival, Growth, and Emergence of Macroinvertebrates 

Associated with the Benthic Environment 

THe bentHic invertebrate communitie- inHabiting tHe -e*iment- in tHe Ire-H-an* -altMater mar-He- 

inclu*e* in Site 81 Mere -electe* a- important biological re-ource- to be evaluate* in tHe-e 

Habitat-Q  THi- a--e--ment en*point i- aime* at maintaining an ecologically viable bentHic 

community an* organi-m -u-tainabilityQ   

 

THe bentHic macroinvertebrate community Ma- -electe* becau-e; 

 

! THeir relatively -e--ile liIe Habit- cau-e potential Ior increa-e* eRpo-ure to 

contaminate* -e*iment-Q 

 

! THey are important component in afuatic Ioo* MebQ 

 

! THey are a Ioo* -ource Ior many -pecie- oI Ii-H an* cru-tacean- Harve-te* Ior recreational 

or commercial purpo-e-Q 

 

! BentHo- Ha- been *ocumente* to be an eRcellent in*icator oI Habitat con*itionQ 

 

Risk Questions 

! I- tHe toRicity oI COPC- to bentHic macroinvertebrate- in on-ite -e*iment- -igniIicantly 

greater tHan tHo-e oI control -e*iment-m 

 

! Are tHe toRic re-pon-e- letHal or -ubletHalm 

 

! Do tHe re-ult- oI tHi- -tu*y -HoM any -tre--or-re-pon-e relation-Hipm 
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To a**re-- tHe ri-Z fue-tion- Ior tHi- a--e--ment en*point, tHe IolloMing mea-urement en*point- 

Mere propo-e*; 

 

! Mea-urement En*point A1;  I*entiIy -e*iment location- an* concentration- tHat pro*uce 

-tati-tically -igniIicant re*uction- in groMtH Omea-ure* by MeigHtP an* -urvival to tHe 

polycHaete, NeantHe- arenicolaQ 

 

! Mea-urement En*point A2;  I*entiIy -e*iment location- an* concentration- tHat pro*uce 

-tati-tically -igniIicant re*uction- in -urvival to tHe ampHipo* OLeptocHeiru- plumulo-u-PQ 
 

! Mea-urement En*point A3;  Evaluate tHe HealtH oI tHe on-ite bentHic community utiliYing 

bentHic community in*ice-Q   

 

Measurement Endpoints A1 and A2 

THe te-t re-ult- are -HoMn an* eRplaine* beloM; 

 
Wetland 18B Phase III  

Sediment Sampling Location 
N. arenicola 
Survival/100 

N. arenicola growth by 
weight (mg) 

L. Plumulosus 
Survival/100 

Laboratory Control 100 FQ5 99 

081M1FB101 100 FQ8 100 

 

THe TAC are met MHen control -urvival rate- are 90_ or above Ior tHe control an* F0_ or above 

Ior tHe -e*iment being te-te*Q  A -imple -tati-tical T-te-t can be perIorme* on 

-e*iment perIormance compare* to tHe control perIormance once tHe TAC are met, to *etermine 

-tati-tically -igniIicant *iIIerence- betMeen tHe control te-t an* tHe -e*iment being te-te*Q   

 

THe toRicity *ata reIlect- goo* re-ult- Irom tHi- Metlan* -ample an* in*icate tHat no -tati-tically 

-igniIicant impact- Irom contaminant- in tHi- Metlan* Have been ob-erve*Q 

 

Measurement Endpoint A3 

In a**ition to collecting -e*iment- Ior cHemical cHaracteriYation an* toRicity te-t-, -e*iment- Mere 

al-o collecte* Ior -pecie- i*entiIication Irom location 081M1FB101 *uring tHe PHa-e III inve-tigation 

proce--Q  Section F *e-cribe- tHe proce-- Ior *iver-ity -ampling an* eRplain- tHe importance oI 

evenne-- an* ricHne--Q   
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THe *iver-ity Iin*ing- Ior Wetlan* 1F are;  

 
Sample Location Diversity Results 

081M1FB101 
2Q3A Diver-ity 
1Q03 Evenne-- 
9Q73 RicHne-- 

 

All tHree component- oI tHe bio*iver-ity re-ult- O*iver-ity, evenne--, an* ricHne--P Mere on tHe 

HigH en* oI tHe -pectrumQ  Specie- i*entiIie* at Wetlan* 1FB inclu*e* polycHaete Morm- an* 

Corbiculi* clam-Q  THe polycHaete Morm, Capitella capitata, MHicH i- commonly Ioun* in 

HigHly organic area- an* area- -uIIering Irom Human impact, Ma- Ioun* in great abun*ance at 

tHi- -iteQ 

 

Assessment Endpoint A:  Conclusions 

THi- a--e--ment en*point i- reacHe* by evaluating -e*iment cHemi-try, tMo toRicity te-t re-ult- an* 

community analy-i-Q  THe Wetlan* 1FB PHa-e II inve-tigation i*entiIie* -everal con-tituent- tHat 

Mere retaine* tHrougH tHe ERA Proce--Q  THe PHa-e III -ampling re-ult- in*icate* tHat -e*iment in 

Wetlan* 1FB i- not inIluencing Ilora an* Iauna in tHi- Metlan*Q    

 

Assessment Endpoint B: Bioaccumulation in Wading Birds, Mammals and Predatory Fish 

To a--e-- ri-Z- Irom contaminant- tHat bioaccumulate, tHe re-ult- Irom Wetlan*- 1FA an* 1FB Mill 

be u-e* in tHe OU 1 Ioo*-cHain mo*el pre-ente* in Section 10QFQ 

 

Wetland 18B Phase III Summary  

Wetlan* 1FB -e*iment- Have -imilar *etecte* con-tituent-, MHicH Mere retaine* over timeQ 

THe con-tituent level- Have *ecrea-e* over time, a- Have tHe TOC level- *etecte* in tHe -e*iment-Q   

 

Ba-e* on tHe -electe* mea-urement en*point-, con-tituent- in -e*iment- in Wetlan* 1FB *o not 

appear to be a*ver-ely impacting bentHic community in tHi- Metlan*Q  THe impact- oI pe-tici*e- 

*etecte* in Wetlan* 1F on tHe Ioo* Meb Mill be evaluate* -eparately on an OU-Mi*e ba-i-Q 

 

10.7.9 Wetland 18B — Human Health Risk Assessment 

Wetlan* 1F i- *e-cribe* in Section 10Q7Q1, an* tHe ``RA i- -ummariYe* beloMQ 
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10.7.9.1 Site Data 

SurIace Mater an* -e*iment *ata Mere collecte* at Wetlan* 1F *uring PHa-e II an* PHa-e III oI tHe 

RIQ  Section 10Q7Q3 -ummariYe- tHe nature an* eRtent oI contamination Ior tHi- Metlan*Q  

SurIace Mater an* -e*iment *ata are -ummariYe* in Table- 10-7-23 an* 10-7-25Q 

 

10.7.9.2 Conceptual Site Model 

A- *e-cribe* in Section 10Q7Q1, Wetlan* 1F i- a part oI tHe NAS Pen-acola -torm Mater 

*rainage -y-temQ  Wetlan* 1FA i- an approRimately 2-Ioot Mi*e Ire-HMater -tream tHat tran-ition- 

to e-tuarine Wetlan* 1FB, MHicH i- inIluence* by Bayou Gran*eQ  Navy per-onnel an* tre-pa--er- 

coul* MalZ an*Wor Ma*e tHrougH tHe areaQ  Some -e*iment at tHi- Metlan* i- eRpo-e* mo-t oI tHe 

year, -o -e*iment eRpo-ure Moul* be a--e--e* u-ing -oil eRpo-ure mo*el-Q  Dermal contact coul* 

be a -igniIicant eRpo-ure patHMay an* Ma- inclu*e* in tHi- ``RAQ  Ba-e* on tHe -pecie- pre-ent, 

*eptH oI -urIace Mater, an* available Habitat, Ii-Hing Moul* not liZely occur, an* Ma*ing Moul* be 

tHe mo-t liZely eRpo-ure -cenarioQ 

 

COPC- Mere i*entiIie* a- *e-cribe* in Section 9Q  THe IolloMing -cenario- an* eRpo-ure patHMay- 

Mere evaluate* Ior tHi- Metlan*; 

 

Scenario Medium Ingestion Dermal 

Se*iment ! ! 
Maintenance 

SurIace Mater ! ! 

Se*iment ! ! 
Tre-pa--er 

SurIace Mater ! ! 

 

10.7.9.3 Risk Characterization 

THe cHil* tre-pa--er an* a*ult maintenance MorZer -cenario- Mere a--e--e* Ior tHi- Metlan*Q 

 

Wetland 18B 

Phase II 

Trespasser 
A- -HoMn in Table- 10-7-80 tHrougH 10-7-82, -e*iment inge-tion an* *ermal contact ri-Z e-timate- 

Ior tre-pa--er- eRcee* tHe FDEP ri-Z tHre-Hol* oI 1E-A Ior ar-enicQ   
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A- -HoMn in Table- 10-7-83 tHrougH 10-7-85, -urIace Mater inge-tion an* *ermal contact 

ri-Z e-timate- Ior tre-pa--er- *o not eRcee* tHe FDEP ri-Z tHre-Hol* oI 1E-AQ  `aYar* in*ice- Mere 

beloM 1Q0Q 

 

Maintenance Worker 
A- -HoMn in Table- 10-7-80 tHrougH 10-7-82, -e*iment inge-tion an* *ermal contact ri-Z e-timate- 

Ior maintenance MorZer- eRcee* tHe FDEP ri-Z tHre-Hol* oI 1E-A Ior ar-enicQ A- -HoMn in 

Table- 10-7-83 tHrougH 10-7-85, -urIace Mater inge-tion an* *ermal contact ri-Z e-timate- Ior 

maintenance MorZer- *o not eRcee* tHe FDEP ri-Z tHre-Hol* oI 1E-AQ  `aYar* in*ice- Mere 

beloM 1Q0Q 

 

Phase III 

Trespasser 
A- -HoMn in Table- 10-7-8A tHrougH 10-7-8F, -e*iment inge-tion an* *ermal contact ri-Z e-timate- 

Ior tre-pa--er- *i* not eRcee* tHe FDEP ri-Z tHre-Hol* oI 1E-AQ  `aYar* in*ice- Mere beloM 1Q0Q 

 

Maintenance Worker 
A- -HoMn in Table- 10-7-8A tHrougH 10-7-8F, -e*iment inge-tion an* *ermal contact ri-Z e-timate- 

Ior maintenance MorZer- eRcee* tHe FDEP ri-Z tHre-Hol* oI 1E-A Ior ar-enicQ `aYar* in*ice- Mere 

beloM 1Q0Q 

 

Summary of Wetland 18B Phase II Risk Estimates 

Scenario Medium Hazard Index Risk 

Se*iment 1Q35E-01 1QA1E-05 Maintenance 
SurIace Mater 9Q33E-03 2Q85E-07 

Se*iment 1Q75E-01 9QFFE-0A 
Tre-pa--er 

SurIace Mater AQ3FE-03 7Q38E-0F 

 

Ba-e* on tHe *ata, ar-enic Ma- i*entiIie* a- a COC Ior Wetlan* 1FB pHa-e IIQ  

 

Summary of Wetland 18B Phase III Risk Estimates 

Scenario Medium Hazard Index Risk 

Maintenance Se*iment 2Q17E-02 2QA9E-0A 

Tre-pa--er Se*iment 2QF0E-02 1QA5E-0A 

 

Ba-e* on tHe *ata, ar-enic Ma- i*entiIie* a- COC- Ior Wetlan* 1FB pHa-e IIIQ 
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Wetland 18B HHRA COC Summary  

THe IolloMing parameter- Mere *etermine* in tHe ``RA to be COC- Ior Wetlan* 1FB; 

 
! Ar-enic 

 

10.7.10 Wetlands 18A and 18B — Fate and Transport Analysis 

THe-e Metlan*- are evaluate* togetHer a- a compleR, becau-e tHey are contiguou-Q  THe compleR i- 

locate* to tHe nortHMe-t an* Me-t oI Site 1Q  SiR -ample- Irom Iour location- OIour -e*iment- an* 

tMo -urIace Mater-P Mere collecte* in tHi- Metlan* compleRQ  THe Metlan* compleR *rain- Irom tHe 

-outHea-t toMar*- Bayou Re*oubt O-ee Figure 10-1PQ  

 

THe -e*iment COPC- retaine* aIter reIinement are -ummariYe* in Table 10-7-F Ior Wetlan* 1FA 

an* Table- 10-7-29 OPHa-e IIP an* 10-7-3F OPHa-e IIIP Ior Wetlan* 1FBQ  THe -urIace Mater COPC- 

retaine* aIter reIinement are -ummariYe* in Table 10-7-13 Ior Wetlan* 1FA an* Table 10-7-38 

OPHa-e IIP Ior Wetlan* 1FBQ  Provi*e* beloM are tHe a--ociate* -oil boring- an* monitoring Mell- 

u-e* Ior comparing *ata Ior tHe Iate an* tran-port analy-i-Q  

 

Associated Wells:  001GI088, 001GM081, 001GS0A0, 001GI0A1, 001GI081, 001GI083, 

001GS082, 001GM082, 001GS080, 001GS0A2, 001GI0A3, 001GI030, 001GM085, 001GM031 

 

Associated Borings:  001SI088, 001SI0A0, 001S0082, 001SI081, 001SI083, 001S00A2, 001SI030 

 

Surface Water/Sediment Transport into Wetland Media:  
Surface Water ? Storm Mater *ata are not available Irom tHe area proRimal to tHi- Metlan*b 

tHereIore, no -tatement can be ma*e regar*ing vali*ation oI tHe patHMay via -torm Mater runoII 

into tHe Metlan*Q  `oMever, tHe -urIace *rainage to tHi- Metlan* i- Irom Site 1, tHe 

Iormer municipal an* in*u-trial Ma-te lan*IillQ  THe Metlan*- are -urroun*e* by unpave* area-b 

tHereIore, it i- liZely tHat tHe groun*Mater patHMay i- more -igniIicant tHan tHe -torm Mater 

runoII patHMay-Q 

 

Sediment ? Ba-e* on -oil *ata Irom a--ociate* boring-, tHe IolloMing parameter- are vali* an* 

-igniIicant Ior tHe -torm Mater runoII patHMay into tHe Wetlan* 1FAW1FB compleR;  

 



Final Reme*ial Inve-tigation Report 
NAS Pen-acola Site 81 

Section 10;  Operable Unit 1 ? Wetlan*- 
November 1A, 2007 

 

10-7-22 

Wetland 18A — Phase II Wetland 18B — Phase II Wetland 18B — Phase III 

Barium Aluminum Iron 
Iron Ar-enic Mangane-e 

Mangane-e Barium Selenium 
Selenium Iron 8,8g-DDT 
8,8g-DDD Mangane-e Total DDT 
8,8g-DDT Selenium  
En*rin Vana*ium  

Total B`C- 8,8g-DDD  
Total DDT 8,8g-DDT  

Total En*rin Total DDT  

 

Groundwater to Wetland Media Pathways: 
Surface Water ? Ba-e* on tHe *ata Irom a--ociate* Mell-, tHe groun*Mater to -urIace Mater 

patHMay i- vali*ate* an* -igniIicant Ior tHe IolloMing parameter Onote:  tHe 1993 metal- *ata are 

not u-e* Ior vali*ation purpo-e- *ue to potential bia- intro*uce* by tHe -ampling metHo*ologyP;  

 
Wetland 18 A — Phase II Wetland 18B — Phase II 

Aluminum Iron 
Barium Mangane-e 

CHromium  
Iron  
Lea*  

Mangane-e  

 

Sediment ? Ba-e* on tHe *ata Irom a--ociate* Mell-, tHe groun*Mater to -e*iment patHMay i- 

vali*ate* an* -igniIicant Ior tHe IolloMing parameter- Onote:  tHe 1993 metal- *ata are not u-e* 

Ior vali*ation purpo-e- *ue to potential bia- intro*uce* by tHe -ampling metHo*ologyP;  

 
Wetland 18A — Phase II Wetland 18B — Phase II Wetland 18B — Phase III 

Barium Aluminum Iron 
Iron Barium Mangane-e 

Mangane-e Mangane-e  
1,8-DicHlorobenYene   

 
Surface Water/Sediment Transport within the Wetlands:  
Evaluation oI tHi- patHMay Ma- con*ucte* by comparing upgra*ient -urIace Mater 

location 081W1FA2 OtHe mo-t up-tream -ample locationP MitH 081W1FB1 OtHe mo-t 

*oMn-tream locationPQ  Evaluation oI tHe -e*iment tran-port patHMay Ma- con*ucte* u-ing 
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upgra*ient 081M1FA1 OtHe mo-t up-tream -ample locationP an* *oMngra*ient 081M1FB1 OtHe 

mo-t *oMn-tream -ample locationPQ  

 

Surface Water ? Evaluation oI upgra*ient location 081W1FA2 MitH *oMngra*ient 081W1FB1 

in*icate- a *ecrea-e in *etecte* parameter- O11 metal- an* tHree organic-P ver-u- tHe 

*oMngra*ient location O-even metal- an* tHree organic-PQ  SiR metal- *ecrea-e* in concentration, 

an* one metal increa-e* in concentrationQ  All tHree organic parameter- eRHibite* a *ecrea-e in 

concentrationQ  THe *ecrea-e- in botH con-tituent group- are liZely *ue to *i-per-ion an* 

partitioning to -e*imentQ  

 

Sediment ? Evaluation oI PHa-e II re-ult- Ior upgra*ient location 081M1FA1 an* 

*oMngra*ient 081M1FB1 in*icate- 15 metal- an* Iour organic- upgra*ient ver-u- 17 metal- an* 

Iour organic- *oMngra*ientQ  TMo metal- Mere pre-ent *oMngra*ient tHat Mere not *etecte* 

upgra*ientb tMo metal- *ecrea-e* in concentrationb an* 13 metal- eRHibite* a mo*erate increa-eQ  

TMo organic parameter- Mere pre-ent *oMngra*ient tHat Mere not *etecte* upgra*ientQ  

One organic parameter increa-e* in concentration, an* one organic parameter *ecrea-e*Q  THere 

Ma- al-o a marZe* *ecrea-e eRHibite* in TOC, *oMngra*ientQ  Overall, tHe *ecrea-e in TOC couple* 

MitH tHe general increa-e in metal-, -ugge-t- tHat -e*iment tran-port i- occurring in tHe Metlan*Q  

 

Temporal Evaluation 
Wetland 18B — Sediment 

One location O081M1FB1P Ma- -ample* a- part oI PHa-e II an* PHa-e III activitie-Q  An evaluation 

oI botH -et- oI *ata in*icate- tHe IolloMing; 

 

! Location 081M1FB1 ? 17 metal- an* Iour organic- Mere *etecte* *uring PHa-e II 

ver-u- 1A metal- an* Iour organic- *uring PHa-e IIIQ  All 1A metal- *ecrea-e* in 

concentration, an* one metal Ma- *etecte* in PHa-e II tHat Ma- not pre-ent in PHa-e IIIQ  

TMo organic parameter- tHat Mere *etecte* in PHa-e II Mere not *etecte* in PHa-e III, an* 

one Ma- *etecte* in PHa-e III tHat Ma- not pre-ent in PHa-e IIQ OI tHe 

tHree organic parameter- *etecte* in botH pHa-e-, all parameter- *ecrea-e* in 

concentrationQ  Finally, TOC concentration- Ha* *ecrea-e* in PHa-e IIIQ  It can be conclu*e* 

tHat tHe portion oI botH inorganic an* organic Iraction parameter- *ecrea-e*Q 



Table 10-7-1
Wetland 18A Phase II
Sediment Physical Parameters

Parameter 001M001801 041M18A101 041M18A201 041M18A301

TOC (%) No Data 20.8 11.9 34.3

Percent  Solids (%) No Data 13.2 8.8 8.7

Grain Size Analysis

(percent of composition1)

Medium Sand No Data 22 3 2

Fine Sand No Data 25 91 2

Silt and Clay No Data 53 6 96

Description N/A
Black Sandy Organic 

Silt
Black Silty Sand with 

Organics
Dark Brown Organic 

Silt

Note:  
1 = Derived from sieve analyses.



Table 10-7-2
Wetland 18A Phase II
Surface Water Physical Parameters

Parameter 041W18A201

Hardness as CaCO3 (mg/L) 31.1

pH 5.47

Specific Conductivity (mS/cm) 0.231

Turbidity (NTU) 188

Salinity (%) 0

Notes:
mg/L    =  Milligrams per liter
pH       =  Hydrogen ion content
MS/cm  =  MilliSiemens per centimeter
NTU     =  Nephelometric turbidity units
%        =  Percent



Table 10-7-3
Wetland 18A Phase II
Sediment Analytical Results

 Parameter

 Reference 
Concentration (if 

applicable) 

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

 Minimum 
Detection 

 Maximum 
Detection 

 Average 
Detection 

Maximum Detection 
Location 

Metals (mg/kg)
Aluminum 13,610.0              0 4 4 1,550.0               9,540.0               5,480.0               041M18A101
Arsenic 6.62                    2 4 4 2.9                    31.4                 11.4                  041M18A201
Barium 14.0                    4 4 4 17.9                  35.9                 24.5                  001M001801
Calcium 10,756.67            0 4 4 228.0                6,840.0             3,790.0             001M001801
Chromium 39.37                   0 3 4 5.8                    8.9                   6.64                  041M18A201
Copper 19.5                    1 3 4 5.2                    22.6                 12.7                  041M18A101
Iron 11,911.67            2 4 4 805.0                48,200.0           18,900.0           041M18A201
Lead 82.47                   0 4 4 45.4                  70.1                 61.2                  041M18A101
Magnesium 7,513.33              0 4 4 206.0                1,890.0             889.0                041M18A301
Manganese 37.97                   2 4 4 15.3                  105.0               57.1                  001M001801
Potassium 1,628.67              1 3 4 151.0                322.0               862.0                041M18A301
Selenium 3.45                    2 2 4 2.9                    3.8                   2.93                  041M18A101
Sodium 18,993.33            0 4 4 153.0                738.0               428.0                001M001801
Vanadium 28.67                   0 3 4 7.3                    9.0                   8.13                  041M18A101
Zinc 36.73                   0 4 4 6.7                    17.1                 11.7                  001M001801
PAHs ( g/kg)
Naphthalene N/A 0 1 4 300.0                 300.0                 595.0                  041M18A201
Total PAHs N/A 0 1 4 2,880.0              2,880.0             7,410.0             041M18A201
Pesticides and PCBs ( g/kg)
Aldrin N/A 0 1 4 3.7                     3.7                     3.77                    041M18A201
alpha-Chlordane N/A 0 2 4 4.8                    12.0                 4.67                  001M001801
gamma-Chlordane N/A 0 1 4 9.5                    9.5                   2.99                  001M001801
Total Chlordane N/A 0 2 4 5.4                    21.5                 7.65                  001M001801
Endrin N/A 0 1 4 13.0                  13.0                 4.51                  001M001801
Endrin ketone N/A 0 1 4 6.5                    6.5                   7.21                  041M18A201
Total Endrin N/A 0 2 4 8.9                    50.0                 17.60                001M001801
beta-BHC N/A 0 1 4 1.3                    1.3                   3.17                  041M18A201
Total BHC N/A 0 1 4 3.1                    3.1                   12.1                  041M18A201
4,4'-DDD 50.0                    2 4 4 16.0                  930.0               286.0                041M18A101
4,4'-DDE 40.0                    3 4 4 14.0                  270.0               123.0                041M18A101
4,4'-DDT 20.0                    2 3 4 1.9                    1,200.0             383.0                041M18A101
Total DDT 110.0                   3 4 4 31.9                  2,400.0             792.0                041M18A101
SVOCs ( g/kg)
1,4-Dichlorobenzene N/A 0 1 4 1,100.0               1,100.0               1,430.0               041M18A201
4-Methylphenol (p-Cresol) N/A 0 2 4 170.0                330.0               863.0                041M18A201
Di-n-butylphthalate N/A 0 3 4 160.0                430.0               640.0                041M18A201
VOCs ( g/kg)
2-Butanone (MEK) N/A 0 1 3 120.0                 120.0                 81.7                    041M18A301
Acetone N/A 0 2 3 480.0                750.0               427.0                041M18A201
Benzene N/A 0 2 3 34.0                  50.0                 46.3                  041M18A301
Chlorobenzene N/A 0 2 3 46.0                  430.0               177.0                041M18A201
Methylene chloride N/A 0 1 3 750.0                750.0               283.0                041M18A201
Toluene N/A 0 2 3 85.0                  220.0               120.0                041M18A301

Notes:
g/kg  = micrograms per kilogram

mg/kg = milligram per kilogram
N/A     = Not Applicable

Frequency of Detections Range of Detections



1

Table 10-7-4
Wetland 18A Phase II
Surface Water Analytical Results

Frequency of Detections Range of Detections

 Parameter

Reference 
Concentration 
(if applicable)

Number 
Greater Than 

Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals ( g/L)
Aluminum 1,090.25 1 2 2 237.0 1,220.0 729.0 041W18A201

Arsenic 2.7 1 1 2 68.3 68.3 68.3 041W18A201
Barium 3.68 1 1 2 26.2 26.2 26.2 041W18A201

Calcium 7,675 1 2 2 3,060.0 9,420.0 6,240.0 041W18A201
Chromium 8 1 1 2 15.6 15.6 15.6 041W18A201

Iron 2,360.00 1 2 2 848.0 122,000.0 61,400.0 041W18A201
Lead 3.2 1 1 2 12.2 12.2 12.2 041W18A201

Magnesium 20,260 0 2 2 1,110.0 1,850.0 1,480.0 041W18A201
Manganese 13.2 2 2 2 47.6 144.0 95.8 041W18A201
Potassium 6,995.00 0 2 2 901.0 1,940.0 1,420.0 041W18A201

Sodium 182,200.00 0 2 2 5,340.0 6,160.0 5,750.0 041W18A201
Vanadium 4.7 1 1 2 10.0 10.0 10.0 041W18A201

VOCs ( g/L)
Benzene N/A 0 1 2 5.0 5.0 5.0 041W18A201

Chlorobenzene N/A 0 1 2 14.0 14.0 14.0 041W18A201
SVOCs ( g/L)

,4-Dichlorobenzene N/A 0 1 1 2.0 2.0 2.0 041W18A201

Notes:
g/L  =  micrograms per liter

N/A   =  Not Applicable



Table 10-7-5
Wetland 18A Phase II 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed

Min 
SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Aluminum 4 4 1,550 9,540 041M18A101 9,540 N/A Yes No SV
Antimony 0 4 0.385 32.1 ND 32.1 U 12 2 2.68 Yes Max SQL> SV
Arsenic 4 4 2.9 31.4 041M18A201 31.4 7.24 1, 2 4.34 Yes Max Detect > SV
Barium 4 4 17.9 35.9 001M001801 35.9 N/A Yes No SV
Beryllium 0 4 0.19 1.15 ND 1.15 U N/A Yes No SV
Cadmium 0 4 0.6 3.6 ND 3.6 U 0.676 1 5.33 Yes Max SQL> SV
Calcium 4 4 228 6,840 001M001801 6,840 J N/A Yes No SV
Chromium 3 4 5.55 5.55 5.8 8.9 041M18A201 8.9 52.3 1, 2 0.17 No Max Detect < SV
Cobalt 0 4 0.6 4.35 ND 4.35 U N/A Yes No SV
Copper 3 4 11.5 11.5 5.2 22.6 041M18A101 22.6 18.7 1, 2 1.21 Yes Max Detect > SV
Cyanide (CN) 0 4 1.85 2.85 ND 2.85 U N/A Yes No SV
Iron 4 4 805 48,200 041M18A201 48,200 N/A Yes No SV
Lead 4 4 45.4 70.1 041M18A101 70.1 30.2 1, 2 2.32 Yes Max Detect > SV
Magnesium 4 4 206 1,890 041M18A301 1,890 J N/A Yes No SV
Manganese 4 4 15.3 105 001M001801 105 N/A Yes No SV
Mercury 0 4 0.15 0.55 ND 0.55 U 0.13 1, 2 4.23 Yes Max SQL> SV
Nickel 0 4 2.3 42.5 ND 42.5 U 15.9 1, 2 2.67 Yes Max SQL> SV
Potassium 3 4 2,720 2,720 151 322 041M18A301 322 J N/A Yes No SV
Selenium 2 4 0.85 4.15 2.9 3.8 041M18A101 3.8 N/A Yes No SV
Silver 0 4 0.75 4.25 ND 4.25 U 0.733 1 5.8 Yes Max SQL> SV
Sodium 4 4 153 738 001M001801 738 N/A Yes No SV
Thallium 0 4 0.6 3.85 ND 3.85 U N/A Yes No SV
Vanadium 3 4 8 8 7.3 9 041M18A101 9 J N/A Yes No SV
Zinc 4 4 6.7 17.1 001M001801 17.1 124 1, 2 0.14 No Max Detect < SV

2-Methylnaphthalene 0 4 115 1,800 ND 1,800 U 20.2 1 89.1 No TOC normalized PAHs < TEC
Acenaphthene 0 4 55 1,800 ND 1,800 U 6.71 1 268 No TOC normalized PAHs < TEC
Acenaphthylene 0 4 115 1,800 ND 1,800 U 5.87 1 307 No TOC normalized PAHs < TEC
Anthracene 0 4 115 1,800 ND 1,800 U 46.9 1 38.4 No TOC normalized PAHs < TEC
Benzo(a)anthracene 0 4 115 1,800 ND 1,800 U 74.8 1 24.1 No TOC normalized PAHs < TEC
Benzo(a)pyrene 0 4 115 1,800 ND 1,800 U 88.8 1 20.3 No TOC normalized PAHs < TEC
Chrysene 0 4 115 1,800 ND 1,800 U 108 1 16.7 No TOC normalized PAHs < TEC
Dibenz(a,h)anthracene 0 4 115 1,800 ND 1,800 U 6.22 1 289 No TOC normalized PAHs < TEC
Fluoranthene 0 4 115 1,800 ND 1,800 U 113 1 15.9 No TOC normalized PAHs < TEC
Fluorene 0 4 55 1,800 ND 1,800 U 21.2 1 84.9 No TOC normalized PAHs < TEC
Naphthalene 1 4 115 1,800 300 300 041M18A201 300 J 34.6 1 8.67 No TOC normalized PAHs < TEC
Phenanthrene 0 4 115 1,800 ND 1,800 U 86.7 1 20.8 No TOC normalized PAHs < TEC
Pyrene 0 4 115 1,800 ND 1,800 U 153 1 11.8 No TOC normalized PAHs < TEC
Total PAHs 1 4 1,380 23,400 2,880 2,880 041M18A201 2,880 1,684 1, 2 1.71 No TOC normalized PAHs < TEC
TOC Normalized PAHs 1 4 5.76 196.64 24.2 24.2 041M18A201 24.2 290 3 0.08 No Max Detect < SV

Aroclor-1016 0 4 8.5 185 ND 185 U 21.6 N/A 8.56 Yes Max SQL> SV
Aroclor-1221 0 4 16.5 370 ND 370 U 67 2 5.52 Yes Max SQL> SV
Aroclor-1232 0 4 8.5 185 ND 185 U 21.6 N/A 8.56 Yes Max SQL> SV
Aroclor-1242 0 4 8.5 185 ND 185 U 21.6 N/A 8.56 Yes Max SQL> SV
Aroclor-1248 0 4 8.5 185 ND 185 U 21.6 N/A 8.56 Yes Max SQL> SV
Aroclor-1254 0 4 8.5 185 ND 185 U 21.6 N/A 8.56 Yes Max SQL> SV
Aroclor-1260 0 4 8.5 185 ND 185 U 21.6 N/A 8.56 Yes Max SQL> SV
Total PCBs 0 4 67.5 1,480 ND 1,480 U 21.6 1 68.5 Yes Max SQL> SV

Aldrin 1 4 0.41 9.5 3.7 3.7 041M18A201 3.7 N/A Yes No SV
Dieldrin 0 4 0.85 18.5 ND 18.5 U 0.716 1 25.8 Yes Max SQL> SV
Endosulfan I 0 4 0.41 9.5 ND 9.5 U N/A Yes No SV
Endosulfan II 0 4 0.85 18.5 ND 18.5 U N/A Yes No SV
Endosulfan sulfate 0 4 0.85 18.5 ND 18.5 U N/A Yes No SV
Heptachlor 0 4 0.41 9.5 ND 9.5 U N/A Yes No SV
Heptachlor epoxide 0 4 0.41 9.5 ND 9.5 U N/A Yes No SV
Methoxychlor 0 4 4.1 95 ND 95 U N/A Yes No SV
Toxaphene 0 4 41 950 ND 950 U N/A Yes No SV
alpha-Chlordane 2 4 0.41 1.45 4.8 12 001M001801 12 J 1.7 1 7.06 Yes Max Detect > SV
gamma-Chlordane 1 4 0.41 1.45 9.5 9.5 001M001801 9.5 J 1.7 1 5.59 Yes Max Detect > SV
Total Chlordane 2 4 0.82 2.9 5.4 21.5 001M001801 21.5 1.7 1 12.6 Yes Max Detect > SV
Endrin 1 4 0.85 3 13 13 001M001801 13 J 3.3 2 3.94 Yes Max Detect > SV
Endrin aldehyde 0 4 0.85 18.5 ND 18.5 U 3.3 2 5.61 Yes Max SQL> SV
Endrin ketone 1 4 0.85 18.5 6.5 6.5 041M18A201 6.5 J 3.3 2 1.97 Yes Max Detect > SV
Total Endrin 2 4 2.55 9 8.9 50 001M001801 50 3.3 2 15.2 Yes Max Detect > SV
alpha-BHC 0 4 0.41 9.5 ND 9.5 UJ N/A Yes No SV
beta-BHC 1 4 0.41 9.5 1.3 1.3 041M18A201 1.3 J 0.32 N/A 4.06 Yes Max Detect > SV
delta-BHC 0 4 0.41 9.5 ND 9.5 U 0.32 N/A 29.7 Yes Max SQL> SV
gamma-BHC (Lindane) 0 4 0.41 9.5 ND 9.5 U 0.32 1 29.7 Yes Max SQL> SV
Total BHC 1 4 1.64 38 3.1 3.1 041M18A201 3.1 0.32 2 9.69 Yes Max Detect > SV
4,4'-DDD 4 4 16 930 041M18A101 930 D 1.22 1 762 Yes Max Detect > SV
4,4'-DDE 4 4 14 270 041M18A101 270 D 2.07 1 130 Yes Max Detect > SV
4,4'-DDT 3 4 18.5 18.5 1.9 1,200 041M18A101 1,200 D 1.19 1 1,010 Yes Max Detect > SV
Total DDT 4 4 31.9 2,400 041M18A101 2,400 3.3 2 727 Yes Max Detect > SV

1,2,4-Trichlorobenzene 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
1,2-Dichlorobenzene 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
1,3-Dichlorobenzene 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
1,4-Dichlorobenzene 1 4 1,150 1,800 1,100 1,100 041M18A201 1,100 J N/A Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
2,4,5-Trichlorophenol 0 4 2,850 5,500 ND 5,500 U N/A Yes No SV
2,4,6-Trichlorophenol 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
2,4-Dichlorophenol 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
2,4-Dimethylphenol 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
2,4-Dinitrophenol 0 4 2,850 5,500 ND 5,500 U N/A Yes No SV
2,4-Dinitrotoluene 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
2,6-Dinitrotoluene 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
2-Chloronaphthalene 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
2-Chlorophenol 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
2-Methyl-4,6-Dinitrophenol 0 4 2,850 5,500 ND 5,500 U N/A Yes No SV
2-Methylphenol (o-Cresol) 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
2-Nitroaniline 0 4 1,150 4,400 ND 4,400 U N/A Yes No SV
2-Nitrophenol 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
3,3'-Dichlorobenzidine 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
3-Nitroaniline 0 4 2,850 5,500 ND 5,500 U N/A Yes No SV
4-Bromophenyl-phenylether 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
4-Chloro-3-methylphenol 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
4-Chloroaniline 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
4-Chlorophenylphenyl ether 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
4-Methylphenol (p-Cresol) 2 4 1,150 1,800 170 330 041M18A201 330 J N/A Yes No SV
4-Nitroaniline 0 4 2,850 5,500 ND 5,500 U N/A Yes No SV
4-Nitrophenol 0 4 2,850 5,500 ND 5,500 U N/A Yes No SV
Benzo(b)fluoranthene 0 4 115 1,800 ND 1,800 U N/A Yes No SV
Benzo(g,h,i)perylene 0 4 115 1,800 ND 1,800 U N/A Yes No SV
Benzo(k)fluoranthene 0 4 115 1,800 ND 1,800 U N/A Yes No SV
bis(2-Chloroethoxy)methane 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
bis(2-Chloroethyl)ether 0 4 115 1,800 ND 1,800 U N/A Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 0 4 1,150 2,350 ND 2,350 U 182 1, 2 12.9 Yes Max SQL> SV
Butylbenzylphthalate 0 4 1,150 2,350 ND 2,350 U 182 1, 2 12.9 Yes Max SQL> SV
Carbazole 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
Dibenzofuran 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
Diethylphthalate 0 4 1,150 2,350 ND 2,350 U 182 1, 2 12.9 Yes Max SQL> SV
Dimethylphthalate 0 4 1,150 2,350 ND 2,350 U 182 1, 2 12.9 Yes Max SQL> SV
Di-n-butylphthalate 3 4 1,800 1,800 160 430 041M18A201 430 J 182 1, 2 2.36 Yes Max Detect > SV
Di-n-octylphthalate 0 4 1,150 2,350 ND 2,350 UJ 182 1, 2 12.9 Yes Max SQL> SV

Metals (mg/kg)

SVOCs ( g/kg)

Pesticides ( g/kg)

PCBs ( g/kg)

PAHs ( g/kg)



Table 10-7-5
Wetland 18A Phase II 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed

Min 
SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Hexachlorobenzene 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
Hexachlorobutadiene 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
Hexachlorocyclopentadiene 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
Hexachloroethane 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
Indeno(1,2,3-cd)pyrene 0 4 115 1,800 ND 1,800 U N/A Yes No SV
Isophorone 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
Nitrobenzene 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
N-Nitroso-di-n-propylaMine 0 4 115 1,800 ND 1,800 U N/A Yes No SV
N-NitrosodiphenylaMine 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV
Pentachlorophenol 0 4 2,850 5,500 ND 5,500 U N/A Yes No SV
Phenol 0 4 1,150 2,350 ND 2,350 U N/A Yes No SV

1,1,1-Trichloroethane 0 3 50 70 ND 70 U N/A Yes No SV
1,1,2,2-Tetrachloroethane 0 3 50 70 ND 70 U N/A Yes No SV
1,1,2-Trichloroethane 0 3 50 70 ND 70 U N/A Yes No SV
1,1-Dichloroethane 0 3 50 70 ND 70 U N/A Yes No SV
1,1-Dichloroethene 0 3 50 70 ND 70 U N/A Yes No SV
1,2-Dichloroethane 0 3 50 70 ND 70 U N/A Yes No SV
1,2-Dichloroethene (total) 0 3 50 70 ND 70 U N/A Yes No SV
1,2-Dichloropropane 0 3 50 70 ND 70 U N/A Yes No SV
2-Butanone (MEK) 1 3 55 70 120 120 041M18A301 120 J N/A Yes No SV
2-Hexanone 0 3 50 70 ND 70 U N/A Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 3 50 70 ND 70 U N/A Yes No SV
Acetone 2 3 50 50 480 750 041M18A201 750 N/A Yes No SV
Benzene 2 3 55 55 34 50 041M18A301 50 J N/A Yes No SV
Bromodichloromethane 0 3 50 70 ND 70 U N/A Yes No SV
Bromoform 0 3 50 70 ND 70 U N/A Yes No SV
Bromomethane 0 3 50 70 ND 70 U N/A Yes No SV
Carbon disulfide 0 3 50 70 ND 70 U N/A Yes No SV
Carbon tetrachloride 0 3 50 70 ND 70 U N/A Yes No SV
Chlorobenzene 2 3 55 55 46 430 041M18A201 430 N/A Yes No SV
Chloroethane 0 3 50 70 ND 70 U N/A Yes No SV
Chloroform 0 3 50 70 ND 70 U N/A Yes No SV
Chloromethane 0 3 50 70 ND 70 U N/A Yes No SV
cis-1,3-Dichloropropene 0 3 50 70 ND 70 U N/A Yes No SV
Dibromochloromethane 0 3 50 70 ND 70 U N/A Yes No SV
Ethylbenzene 0 3 50 70 ND 70 U N/A Yes No SV
Methylene chloride 1 3 50 50 750 750 041M18A201 750 N/A Yes No SV
Styrene 0 3 50 70 ND 70 U N/A Yes No SV
Tetrachloroethene 0 3 50 70 ND 70 U N/A Yes No SV
Toluene 2 3 55 55 85 220 041M18A301 220 J N/A Yes No SV
trans-1,3-Dichloropropene 0 3 50 70 ND 70 U N/A Yes No SV
Trichloroethene 0 3 50 70 ND 70 U N/A Yes No SV
Vinyl chloride 0 3 15 55 ND 55 U N/A Yes No SV
Xylene (Total) 0 3 50 70 ND 70 U N/A Yes No SV

Notes:

 SHQ = Screening Hazard Quotient Parameters in bold were detected and exceeded screening values.

 U or ND = Not Detected at or above the SQL mg/kg oc = milligrams per kilograms - organic carbon
 J = Estimated value UJ = Not detected.  SQL is estimated.

1 = USEPA Region 4 Screening Value.  Detailed explanation for SVs provided in Section 8.0. HQ = Hazard Quotient mg/kg = milligrams per kilograms
g/kg = micrograms per kilograms2 = FDEP Threshold effects level N/A = No screening value available.

SVOCs ( g/kg) - cont.

SV = Screening Value SQL = Sample Quantitation Limit D = Diluted Result
Sources for Screening Values: Supporting Information:

VOCs ( g/kg)



Table 10-7-6   
Wetland 18A Phase II   
Sediment COPCs Retained After Screening   

Metals Pesticides/PCBs SVOCs/PAHs VOCs
Detected Parameters

Aluminum 4,4'-DDD 1,4-Dichlorobenzene 2-Butanone (MEK)
Arsenic 4,4'-DDE 4-Methylphenol (p-Cresol) Acetone
Barium 4,4'-DDT Di-n-butylphthalate Benzene
Calcium Aldrin Chlorobenzene
Copper alpha-Chlordane Methylene chloride
Iron beta-BHC Toluene
Lead Endrin
Magnesium Endrin ketone
Manganese gamma-Chlordane
Potassium Total BHC
Selenium Total Chlordane
Sodium Total DDT
Vanadium Total Endrin

Not Detected Parameters
Antimony Dieldrin 1,2,4-Trichlorobenzene 1,1,1-Trichloroethane
Beryllium Endosulfan I 1,2-Dichlorobenzene 1,1,2,2-Tetrachloroethane
Cadmium Endosulfan II 1,3-Dichlorobenzene 1,1,2-Trichloroethane
Cobalt Endosulfan sulfate 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1-Dichloroethane
Cyanide (CN) Heptachlor 2,4,5-Trichlorophenol 1,1-Dichloroethene
Mercury Heptachlor epoxide 2,4,6-Trichlorophenol 1,2-Dichloroethane
Nickel Methoxychlor 2,4-Dichlorophenol 1,2-Dichloroethene (total)
Silver Toxaphene 2,4-Dimethylphenol 1,2-Dichloropropane
Thallium Endrin aldehyde 2,4-Dinitrophenol 2-Hexanone

alpha-BHC 2,4-Dinitrotoluene 4-Methyl-2-Pentanone (MIBK)
delta-BHC 2,6-Dinitrotoluene Bromodichloromethane
gamma-BHC (Lindane) 2-Chloronaphthalene Bromoform
Aroclor-1016 2-Chlorophenol Bromomethane
Aroclor-1221 2-Methyl-4,6-Dinitrophenol Carbon disulfide
Aroclor-1232 2-Methylphenol (o-Cresol) Carbon tetrachloride
Aroclor-1242 2-Nitroaniline Chloroethane
Aroclor-1248 2-Nitrophenol Chloroform
Aroclor-1254 3,3'-Dichlorobenzidine Chloromethane
Aroclor-1260 3-Nitroaniline cis-1,3-Dichloropropene
Total PCBs 4-Bromophenyl-phenylether Dibromochloromethane

4-Chloro-3-methylphenol Ethylbenzene
4-Chloroaniline Styrene
4-Chlorophenylphenyl ether Tetrachloroethene
4-Nitroaniline trans-1,3-Dichloropropene
4-Nitrophenol Trichloroethene
bis(2-Chloroethoxy)methane Vinyl chloride
bis(2-Chloroethyl)ether Xylene (Total)
bis(2-Ethylhexyl)phthalate (BEHP)
Butylbenzylphthalate
Carbazole
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-octylphthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol



Table 10-7-7
Wetland 18A Phase II
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value Source

Maximum 
Result    SV 

HQ

Average 
Result    
SV HQ

Maximum 
Result   RV 

HQ

Average 
Result   
RV HQ

Number 
Detected > 

RV
Reference 

Concentration

Number 
Detected > 
Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

Aluminum 4 4 5,480 1,550 9,540 9,540 041M18A101 NA 0 13,610 0 No EPC < RC
Antimony 0 4 9.01 0.385 32.1 9.01 32.1 U ND 12 2.68 0.75 0 4.43 1 No Parameter Not Detected
Arsenic 4 4 11.4 2.9 31.4 31.4 041M18A201 7.24 41.6 PEL 4.34 1.57 0.76 0.27 0 6.62 2 No EPC > RC, but < RV
Barium 4 4 24.5 17.9 35.9 35.9 001M001801 NA 0 14 4 Yes EPC > RC and no RV
Beryllium 0 4 0.484 0.19 1.15 0.484 1.15 U ND NA 0 0.84 1 No Parameter Not Detected
Cadmium 0 4 1.49 0.6 3.6 1.49 3.6 U ND 0.676 4.21 PEL 5.33 2.20 0.86 0.35 0 1.8 1 No Parameter Not Detected
Calcium 4 4 3,790 228 6,840 6,840 J 001M001801 NA 0 10,756.67 0 No EPC < RC; Essential Nutrient
Cobalt 0 4 1.68 0.6 4.35 1.68 4.35 U ND NA 0 2.8 1 No Parameter Not Detected
Copper 3 4 11.5 11.5 11.5 12.7 5.2 22.6 22.6 041M18A101 18.7 108 PEL 1.21 0.68 0.21 0.12 0 19.5 1 No EPC > RC, but < RV
Cyanide (CN) 0 4 2.54 1.85 2.85 2.54 2.85 U ND NA 0 5.22 0 No Parameter Not Detected
Iron 4 4 18,900 805 48,200 48,200 041M18A201 NA 0 11,911.67 2 Yes EPC > RC and no RV
Lead 4 4 61.2 45.4 70.1 70.1 041M18A101 30.2 112 PEL 2.32 2.03 0.63 0.55 0 82.47 0 No EPC < RC and RV
Magnesium 4 4 889 206 1,890 1,890 J 041M18A301 NA 0 7,513.33 0 No EPC < RC; Essential Nutrient
Manganese 4 4 57.1 15.3 105 105 001M001801 NA 0 37.97 2 Yes EPC > RC and no RV
Mercury 0 4 0.302 0.15 0.55 0.302 0.55 U ND 0.13 0.696 PEL 4.23 2.33 0.79 0.44 0 0.55 1 No Parameter Not Detected
Nickel 0 4 12.98 2.3 42.5 12.98 42.5 U ND 15.9 42.8 PEL 2.67 0.82 0.99 0.30 0 9.28 1 No Parameter Not Detected
Potassium 3 4 2,720 2,720 2,720 862 151 322 322 J 041M18A301 NA 0 1,628.67 1 No Essential Nutrient
Selenium 2 4 2.5 0.85 4.15 2.93 2.9 3.8 3.8 041M18A101 NA 0 3.45 2 Yes EPC > RC and no RV
Silver 0 4 1.84 0.75 4.25 1.84 4.25 U ND 0.733 1.77 PEL 5.8 2.51 2.4 1.04 0 2.1 1 No Parameter Not Detected; Max SQL > 1
Sodium 4 4 428 153 738 738 001M001801 NA 0 18,993.33 0 No EPC < RC; Essential Nutrient
Thallium 0 4 1.55 0.6 3.85 1.55 3.85 U ND NA 0 1.57 1 No Parameter Not Detected
Vanadium 3 4 8 8 8 8.13 7.3 9 9 J 041M18A101 NA 0 28.67 0 No EPC < RC

Aroclor-1016 0 4 58.9 8.5 185 58.9 185 U ND 21.6 189 PEL 8.56 2.73 0.98 0.31 0 0 No Parameter Not Detected
Aroclor-1221 0 4 118 16.5 370 118 370 U ND 67 189 PEL 5.52 1.75 1.96 0.62 0 0 No Parameter Not Detected; Max SQL > 1
Aroclor-1232 0 4 58.9 8.5 185 58.9 185 U ND 21.6 189 PEL 8.56 2.73 0.98 0.31 0 0 No Parameter Not Detected
Aroclor-1242 0 4 58.9 8.5 185 58.9 185 U ND 21.6 189 PEL 8.56 2.73 0.98 0.31 0 0 No Parameter Not Detected
Aroclor-1248 0 4 58.9 8.5 185 58.9 185 U ND 21.6 189 PEL 8.56 2.73 0.98 0.31 0 0 No Parameter Not Detected
Aroclor-1254 0 4 58.9 8.5 185 58.9 185 U ND 21.6 189 PEL 8.56 2.73 0.98 0.31 0 0 No Parameter Not Detected
Aroclor-1260 0 4 58.9 8.5 185 58.9 185 U ND 21.6 189 PEL 8.56 2.73 0.98 0.31 0 0 No Parameter Not Detected
Total PCBs 0 4 471 67.5 1,480 471 1,480 U ND 21.6 189 PEL 68.5 21.8 7.83 2.49 0 0 No Parameter Not Detected; Max SQL > 1

Aldrin 1 4 3.79 0.41 9.5 3.76 3.7 3.7 3.7 041M18A201 NA 0 0 Yes No SV, no RV, and no RC
Dieldrin 0 4 5.89 0.85 18.5 5.89 18.5 U ND 0.716 4.3 PEL 25.8 8.22 4.3 1.37 0 0 No Parameter Not Detected; Max SQL > 1
Endosulfan I 0 4 2.99 0.41 9.5 2.99 9.5 U ND NA 0 0 No Parameter Not Detected
Endosulfan II 0 4 5.89 0.85 18.5 5.89 18.5 U ND NA 0 0 No Parameter Not Detected
Endosulfan sulfate 0 4 5.89 0.85 18.5 5.89 18.5 U ND NA 0 0 No Parameter Not Detected
Heptachlor 0 4 2.99 0.41 9.5 2.99 9.5 U ND NA 0 0 No Parameter Not Detected
Heptachlor epoxide 0 4 2.99 0.41 9.5 2.99 9.5 U ND NA 0 0 No Parameter Not Detected
Methoxychlor 0 4 29.9 4.1 95 29.9 95 U ND NA 0 0 No Parameter Not Detected
Toxaphene 0 4 299 41 950 299 950 U ND NA 0 0 No Parameter Not Detected
alpha-Chlordane 2 4 0.93 0.41 1.45 4.67 4.8 12 12 J 001M001801 1.7 4.79 PEL 7.06 2.74 2.51 0.97 2 0 Yes RV HQ > 1 and no RC
gamma-Chlordane 1 4 0.82 0.41 1.45 2.99 9.5 9.5 9.5 J 001M001801 1.7 4.79 PEL 5.59 1.76 1.98 0.62 1 0 Yes RV HQ > 1 and no RC
Total Chlordane 2 4 1.86 0.82 2.9 7.65 5.4 21.5 21.5 001M001801 1.7 4.79 PEL 12.6 4.5 4.49 1.6 2 0 Yes RV HQ > 1 and no RC
Endrin 1 4 1.68 0.85 3 4.51 13 13 13 J 001M001801 3.3 NA 3.94 1.37 0 0 Yes No RV or RC and EPC > SV
Endrin aldehyde 0 4 5.89 0.85 18.5 5.89 18.5 U ND 3.3 NA 5.61 1.78 0 0 No Parameter Not Detected
Endrin ketone 1 4 7.45 0.85 18.5 7.21 6.5 6.5 6.5 J 041M18A201 3.3 NA 1.97 2.19 0 0 Yes No RV or RC and EPC > SV
Total Endrin 2 4 5.78 2.55 9 17.6 8.9 50 50 001M001801 3.3 NA 15.2 5.34 0 0 Yes No RV or RC and EPC > SV
alpha-BHC 0 4 2.99 0.41 9.5 2.99 9.5 UJ ND 0.99 PEL 9.6 3.02 0 0 No Parameter Not Detected; Max SQL > 1
beta-BHC 1 4 3.79 0.41 9.5 3.17 1.3 1.3 1.3 J 041M18A201 0.32 0.99 PEL 4.06 9.89 1.31 3.2 1 0 Yes RV HQ > 1 and no RC
delta-BHC 0 4 2.99 0.41 9.5 2.99 9.5 U ND 0.32 0.99 PEL 29.7 9.34 9.6 3.02 0 0 No Parameter Not Detected; Max SQL > 1
gamma-BHC (Lindane) 0 4 2.99 0.41 9.5 2.99 9.5 U ND 0.32 0.99 PEL 29.7 9.34 9.6 3.02 0 0 No Parameter Not Detected; Max SQL > 1
Total BHC 1 4 15.1 1.64 38 12.1 3.1 3.1 3.1 041M18A201 0.32 0.99 PEL 9.69 37.9 3.13 12.3 1 0 Yes RV HQ > 1 and no RC
4,4'-DDD 4 4 286 16 930 930 D 041M18A101 1.22 7.81 PEL 762 235 119 36.7 4 50 2 Yes EPC > RV and RC
4,4'-DDE 4 4 123 14 270 270 D 041M18A101 2.07 374 PEL 130 59.3 0.72 0.33 0 40 3 No EPC > RC, but < RV
4,4'-DDT 3 4 18.5 18.5 18.5 383 1.9 1,200 1,200 D 041M18A101 1.19 4.77 PEL 1,010 322 252 80.2 2 20 2 Yes EPC > RV and RC
Total DDT 4 4 792 31.9 2,400 2,400 041M18A101 3.3 51.7 PEL 727 240 46.4 15.3 3 110 3 Yes EPC > RV and RC

1,2,4-Trichlorobenzene 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
1,2-Dichlorobenzene 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
1,4-Dichlorobenzene 1 4 1,530 1,150 1,800 1,430 1,100 1,100 1,100 J 041M18A201 NA 0 0 Yes No SV, no RV, and no RC
2,2'-oxybis(1-Chloropropane)/bis(2-chlor 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 4 4,180 2,850 5,500 4,180 5,500 U ND NA 0 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
2,4-Dichlorophenol 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
2,4-Dimethylphenol 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrophenol 0 4 4,180 2,850 5,500 4,180 5,500 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
2-Chloronaphthalene 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
2-Chlorophenol 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 4 4,180 2,850 5,500 4,180 5,500 U ND NA 0 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
2-Nitroaniline 0 4 2,390 1,150 4,400 2,390 4,400 U ND NA 0 0 No Parameter Not Detected
2-Nitrophenol 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
3-Nitroaniline 0 4 4,180 2,850 5,500 4,180 5,500 U ND NA 0 0 No Parameter Not Detected

Metals (mg/kg)

PCBs ( g/kg)

Pesticides ( g/kg)

SVOCs ( g/kg)



Table 10-7-7
Wetland 18A Phase II
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value Source

Maximum 
Result    SV 

HQ

Average 
Result    
SV HQ

Maximum 
Result   RV 

HQ

Average 
Result   
RV HQ

Number 
Detected > 

RV
Reference 

Concentration

Number 
Detected > 
Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

4-Bromophenyl-phenylether 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
4-Chloro-3-methylphenol 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
4-Chloroaniline 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
4-Methylphenol (p-Cresol) 2 4 1,480 1,150 1,800 863 170 330 330 J 041M18A201 NA 0 0 Yes No SV, no RV, and no RC
4-Nitroaniline 0 4 4,180 2,850 5,500 4,180 5,500 U ND NA 0 0 No Parameter Not Detected
4-Nitrophenol 0 4 4,180 2,850 5,500 4,180 5,500 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 4 579 115 1,800 579 1,800 U ND NA 0 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 0 4 1,740 1,150 2,350 1,740 2,350 U ND 182 2,647 PEL 12.9 9.55 0.89 0.66 0 0 No Parameter Not Detected
Butylbenzylphthalate 0 4 1,740 1,150 2,350 1,740 2,350 U ND 182 2,647 PEL 12.9 9.55 0.89 0.66 0 0 No Parameter Not Detected
Carbazole 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
Dibenzofuran 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
Diethylphthalate 0 4 1,740 1,150 2,350 1,740 2,350 U ND 182 2,647 PEL 12.9 9.55 0.89 0.66 0 0 No Parameter Not Detected
Dimethylphthalate 0 4 1,740 1,150 2,350 1,740 2,350 U ND 182 2,647 PEL 12.9 9.55 0.89 0.66 0 0 No Parameter Not Detected
Di-n-butylphthalate 3 4 1,800 1,800 1,800 640 160 430 430 J 041M18A201 182 2,647 PEL 2.36 3.52 0.16 0.24 0 0 No RV HQ <1 and no RC
Di-n-octylphthalate 0 4 1,740 1,150 2,350 1,740 2,350 UJ ND 182 2,647 PEL 12.9 9.55 0.89 0.66 0 0 No Parameter Not Detected
Hexachlorobenzene 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
Hexachlorobutadiene 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
Hexachloroethane 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
Isophorone 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
Nitrobenzene 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 4 579 115 1,800 579 1,800 U ND NA 0 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected
Pentachlorophenol 0 4 4,180 2,850 5,500 4,180 5,500 U ND NA 0 0 No Parameter Not Detected
Phenol 0 4 1,740 1,150 2,350 1,740 2,350 U ND NA 0 0 No Parameter Not Detected

1,1,1-Trichloroethane 0 3 58.3 50 70 58.3 70 U ND NA 0 0 No Parameter Not Detected
1,1,2,2-Tetrachloroethane 0 3 58.3 50 70 58.3 70 U ND NA 0 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 3 58.3 50 70 58.3 70 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethane 0 3 58.3 50 70 58.3 70 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethene 0 3 58.3 50 70 58.3 70 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethane 0 3 58.3 50 70 58.3 70 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethene (total) 0 3 58.3 50 70 58.3 70 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloropropane 0 3 58.3 50 70 58.3 70 U ND NA 0 0 No Parameter Not Detected
2-Butanone (MEK) 1 3 62.5 55 70 81.7 120 120 120 J 041M18A301 NA 0 0 Yes No SV, no RV, and no RC
2-Hexanone 0 3 58.3 50 70 58.3 70 U ND NA 0 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 3 58.3 50 70 58.3 70 U ND NA 0 0 No Parameter Not Detected
Acetone 2 3 50 50 50 427 480 750 750 041M18A201 NA 0 0 Yes No SV, no RV, and no RC
Benzene 2 3 55 55 55 46.3 34 50 50 J 041M18A301 NA 0 0 Yes No SV, no RV, and no RC
Bromodichloromethane 0 3 58.3 50 70 58.3 70 U ND NA 0 0 No Parameter Not Detected
Bromoform 0 3 58.3 50 70 58.3 70 U ND NA 0 0 No Parameter Not Detected
Bromomethane 0 3 58.3 50 70 58.3 70 U ND NA 0 0 No Parameter Not Detected
Carbon disulfide 0 3 58.3 50 70 58.3 70 U ND NA 0 0 No Parameter Not Detected
Carbon tetrachloride 0 3 58.3 50 70 58.3 70 U ND NA 0 0 No Parameter Not Detected
Chlorobenzene 2 3 55 55 55 177 46 430 430 041M18A201 NA 0 0 Yes No SV, no RV, and no RC
Chloroethane 0 3 58.3 50 70 58.3 70 U ND NA 0 0 No Parameter Not Detected
Chloroform 0 3 58.3 50 70 58.3 70 U ND NA 0 0 No Parameter Not Detected
Chloromethane 0 3 58.3 50 70 58.3 70 U ND NA 0 0 No Parameter Not Detected
cis-1,3-Dichloropropene 0 3 58.3 50 70 58.3 70 U ND NA 0 0 No Parameter Not Detected
Dibromochloromethane 0 3 58.3 50 70 58.3 70 U ND NA 0 0 No Parameter Not Detected
Ethylbenzene 0 3 58.3 50 70 58.3 70 U ND NA 0 0 No Parameter Not Detected
Methylene chloride 1 3 50 50 50 283 750 750 750 041M18A201 NA 0 0 Yes No SV, no RV, and no RC
Styrene 0 3 58.3 50 70 58.3 70 U ND NA 0 0 No Parameter Not Detected
Tetrachloroethene 0 3 58.3 50 70 58.3 70 U ND NA 0 0 No Parameter Not Detected
Toluene 2 3 55 55 55 120 85 220 220 J 041M18A301 NA 0 0 Yes No SV, no RV, and no RC
trans-1,3-Dichloropropene 0 3 58.3 50 70 58.3 70 U ND NA 0 0 No Parameter Not Detected
Trichloroethene 0 3 58.3 50 70 58.3 70 U ND NA 0 0 No Parameter Not Detected
Vinyl chloride 0 3 30.5 15 55 30.5 55 U ND NA 0 0 No Parameter Not Detected
Xylene (Total) 0 3 58.3 50 70 58.3 70 U ND NA 0 0 No Parameter Not Detected

Notes:
Sources for Refinement Values (RVs):
PEL = FDEP Probable Effects Level
MEC = Swartz Midrange Effect Concentration
  
  
  

U or ND = Not Detected at or above the SQL PEL  = Probable effects level. As a result, some average detections may exceed the maximum detections

VOCs ( g/kg)

N/A = No screening value available
HQ = Hazard Quotient

Average result calculations include summing detections and one half the detection limits for not detected parameters. 
UJ = Not detected.  SQL is estimated.  RV   = Refinement value (detailed explanation of RVs provided in Section 8). N/A   = Not applicable.

N/R   = No refinement value available.

SVOCs ( g/kg) - cont.

Parameters in bold were detected and exceeded screening values. NAS Pensacola basewide levels used as reference values for 4,4'-DDT, 4,4'-DDD, 4,4'-DDE and total DDT.

Supporting Information: Supporting Information:
SQL = Sample Quantitation Limit J = Estimated Value SV   = Screening value (detailed explanation for SVs provided in Section 8).

D = Diluted Result HQ   = Hazard Quotient.



Table 10-7-8
Wetland 18A Phase II   
Sediment COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Barium Aldrin 1,4-Dichlorobenzene None
Iron alpha-Chlordane 4-Methylphenol (p-Cresol)
Manganese gamma-Chlordane
Selenium Total Chlordane

Endrin
Endrin ketone
Total Endrin
beta-BHC
Total BHC
4,4'-DDD
4,4'-DDT
Total DDT

Detected Parameters



Table 10-7-9
Wetland 18A Phase II
Mean ERM Quotient

Sample ID
Sample

Date Units Result VQUAL Parameter ERL ERM
ERM

Quotient

001M001801 6/29/1994 mg/kg 8.4 J Arsenic 8.2 70 0.12
001M001801 6/29/1994 mg/kg 3.6 U Cadmium 1.2 9.6 0.38
001M001801 6/29/1994 mg/kg 5.55 U Chromium 81 370 0.02
001M001801 6/29/1994 mg/kg 11.5 U Copper 34 270 0.04
001M001801 6/29/1994 mg/kg 63.3 J Lead 46.7 218 0.29
001M001801 6/29/1994 mg/kg 0.55 U Mercury 0.15 0.71 0.77
001M001801 6/29/1994 mg/kg 42.45 U Nickel 20.9 51.6 0.82
001M001801 6/29/1994 mg/kg 4.25 U Silver 1 3.7 1.15
001M001801 6/29/1994 mg/kg 17.1 Zinc 150 410 0.04

001M001801 6/29/1994 g/kg 150 4,4'-DDE 2.2 27 5.56
001M001801 6/29/1994 g/kg 18.5 U 4,4'-DDT 1.58 46.1 0.40
001M001801 6/29/1994 g/kg 1,480 U Total PCBs 22.7 180 8.22
001M001801 6/29/1994 g/kg 1,800 U 2-Methylnaphthalene 70 670 2.69
001M001801 6/29/1994 g/kg 1,800 U Acenaphthene 16 500 3.60
001M001801 6/29/1994 g/kg 1,800 U Acenaphthylene 44 640 2.81
001M001801 6/29/1994 g/kg 1,800 U Anthracene 85.3 1,100 1.64
001M001801 6/29/1994 g/kg 1,800 U Benzo(a)anthracene 261 1,600 1.13
001M001801 6/29/1994 g/kg 1,800 U Benzo(a)pyrene 430 1,600 1.13
001M001801 6/29/1994 g/kg 1,800 U Chrysene 384 2,800 0.64
001M001801 6/29/1994 g/kg 1,800 U Dibenz(a,h)anthracene 63.4 260 6.92
001M001801 6/29/1994 g/kg 1,800 U Fluoranthene 600 5,100 0.35
001M001801 6/29/1994 g/kg 1,800 U Fluorene 19 540 3.33
001M001801 6/29/1994 g/kg 1,800 U Naphthalene 160 2,100 0.86
001M001801 6/29/1994 g/kg 1,800 U Phenanthrene 240 1,500 1.20
001M001801 6/29/1994 g/kg 1,800 U Pyrene 665 2,600 0.69
001M001801 6/29/1994 ERM Quotient Sum 44.80
001M001801 6/29/1994 Mean ERM Quotient 1.79
001M001801 6/29/1994 Mean ERM Quotient without ND 0.24
001M001801 6/29/1994 Mean ERM Quotient Category 2.00
041M18A101 12/15/1995 mg/kg 2.9 J Arsenic 8.2 70 0.04
041M18A101 12/15/1995 mg/kg 0.6 U Cadmium 1.2 9.6 0.06
041M18A101 12/15/1995 mg/kg 5.8 Chromium 81 370 0.02
041M18A101 12/15/1995 mg/kg 22.6 Copper 34 270 0.08
041M18A101 12/15/1995 mg/kg 70.1 Lead 46.7 218 0.32
041M18A101 12/15/1995 mg/kg 0.15 U Mercury 0.15 0.71 0.21
041M18A101 12/15/1995 mg/kg 2.3 U Nickel 20.9 51.6 0.04
041M18A101 12/15/1995 mg/kg 0.75 U Silver 1 3.7 0.20
041M18A101 12/15/1995 mg/kg 6.7 J Zinc 150 410 0.02

041M18A101 12/15/1995 g/kg 270 D 4,4'-DDE 2.2 27 10
041M18A101 12/15/1995 g/kg 1,200 D 4,4'-DDT 1.58 46.1 26.03
041M18A101 12/15/1995 g/kg 240 U Total PCBs 22.7 180 1.33
041M18A101 12/15/1995 g/kg 115 U 2-Methylnaphthalene 70 670 0.17
041M18A101 12/15/1995 g/kg 55 U Acenaphthene 16 500 0.11
041M18A101 12/15/1995 g/kg 115 U Acenaphthylene 44 640 0.18
041M18A101 12/15/1995 g/kg 115 U Anthracene 85.3 1,100 0.10
041M18A101 12/15/1995 g/kg 115 U Benzo(a)anthracene 261 1,600 0.07
041M18A101 12/15/1995 g/kg 115 U Benzo(a)pyrene 430 1,600 0.07
041M18A101 12/15/1995 g/kg 115 U Chrysene 384 2,800 0.04
041M18A101 12/15/1995 g/kg 115 U Dibenz(a,h)anthracene 63.4 260 0.44
041M18A101 12/15/1995 g/kg 115 U Fluoranthene 600 5,100 0.02
041M18A101 12/15/1995 g/kg 55 U Fluorene 19 540 0.10
041M18A101 12/15/1995 g/kg 115 U Naphthalene 160 2,100 0.05
041M18A101 12/15/1995 g/kg 115 U Phenanthrene 240 1,500 0.08
041M18A101 12/15/1995 g/kg 115 U Pyrene 665 2,600 0.04
041M18A101 12/15/1995 ERM Quotient Sum 39.86
041M18A101 12/15/1995 Mean ERM Quotient 1.59
041M18A101 12/15/1995 Mean ERM Quotient without ND 1.46
041M18A101 12/15/1995 Mean ERM Quotient Category 3
041M18A201 12/15/1995 mg/kg 31.4 Arsenic 8.2 70 0.45
041M18A201 12/15/1995 mg/kg 0.85 U Cadmium 1.2 9.6 0.09
041M18A201 12/15/1995 mg/kg 8.9 Chromium 81 370 0.02
041M18A201 12/15/1995 mg/kg 5.2 J Copper 34 270 0.02
041M18A201 12/15/1995 mg/kg 45.4 Lead 46.7 218 0.21
041M18A201 12/15/1995 mg/kg 0.27 U Mercury 0.15 0.71 0.38
041M18A201 12/15/1995 mg/kg 3.5 U Nickel 20.9 51.6 0.07
041M18A201 12/15/1995 mg/kg 1.15 U Silver 1 3.7 0.31
041M18A201 12/15/1995 mg/kg 10.4 J Zinc 150 410 0.03

041M18A201 12/15/1995 g/kg 57 DJ 4,4'-DDE 2.2 27 2.11
041M18A201 12/15/1995 g/kg 310 D 4,4'-DDT 1.58 46.1 6.72
041M18A201 12/15/1995 g/kg 95.5 U Total PCBs 22.7 180 0.53
041M18A201 12/15/1995 g/kg 235 U 2-Methylnaphthalene 70 670 0.35
041M18A201 12/15/1995 g/kg 115 U Acenaphthene 16 500 0.23
041M18A201 12/15/1995 g/kg 235 U Acenaphthylene 44 640 0.37
041M18A201 12/15/1995 g/kg 235 U Anthracene 85.3 1,100 0.21
041M18A201 12/15/1995 g/kg 235 U Benzo(a)anthracene 261 1,600 0.15
041M18A201 12/15/1995 g/kg 235 UJ Benzo(a)pyrene 430 1,600 0.15
041M18A201 12/15/1995 g/kg 235 U Chrysene 384 2,800 0.08
041M18A201 12/15/1995 g/kg 235 UJ Dibenz(a,h)anthracene 63.4 260 0.90
041M18A201 12/15/1995 g/kg 235 U Fluoranthene 600 5,100 0.05
041M18A201 12/15/1995 g/kg 115 U Fluorene 19 540 0.21
041M18A201 12/15/1995 g/kg 300 J Naphthalene 160 2,100 0.14



Table 10-7-9
Wetland 18A Phase II
Mean ERM Quotient

Sample ID
Sample

Date Units Result VQUAL Parameter ERL ERM
ERM

Quotient

041M18A201 12/15/1995 g/kg 235 U Phenanthrene 240 1,500 0.16
041M18A201 12/15/1995 g/kg 235 U Pyrene 665 2,600 0.09
041M18A201 12/15/1995 ERM Quotient Sum 14.03
041M18A201 12/15/1995 Mean ERM Quotient 0.56
041M18A201 12/15/1995 Mean ERM Quotient without ND 0.39
041M18A201 12/15/1995 Mean ERM Quotient Category 2
041M18A301 12/14/1995 mg/kg 2.9 J Arsenic 8.2 70 0.04
041M18A301 12/14/1995 mg/kg 0.9 U Cadmium 1.2 9.6 0.09
041M18A301 12/14/1995 mg/kg 6.3 Chromium 81 370 0.02
041M18A301 12/14/1995 mg/kg 11.5 J Copper 34 270 0.04
041M18A301 12/14/1995 mg/kg 66 Lead 46.7 218 0.30
041M18A301 12/14/1995 mg/kg 0.24 U Mercury 0.15 0.71 0.34
041M18A301 12/14/1995 mg/kg 3.65 U Nickel 20.9 51.6 0.07
041M18A301 12/14/1995 mg/kg 1.2 U Silver 1 3.7 0.32
041M18A301 12/14/1995 mg/kg 12.7 Zinc 150 410 0.03
041M18A301 12/14/1995 g/kg 14 J 4,4'-DDE 2.2 27 0.52
041M18A301 12/14/1995 g/kg 1.9 J 4,4'-DDT 1.58 46.1 0.04
041M18A301 12/14/1995 g/kg 67.5 U Total PCBs 22.7 180 0.38
041M18A301 12/14/1995 g/kg 165 U 2-Methylnaphthalene 70 670 0.25
041M18A301 12/14/1995 g/kg 80 U Acenaphthene 16 500 0.16
041M18A301 12/14/1995 g/kg 165 U Acenaphthylene 44 640 0.26
041M18A301 12/14/1995 g/kg 165 U Anthracene 85.3 1,100 0.15
041M18A301 12/14/1995 g/kg 165 U Benzo(a)anthracene 261 1,600 0.10
041M18A301 12/14/1995 g/kg 165 U Benzo(a)pyrene 430 1,600 0.10
041M18A301 12/14/1995 g/kg 165 U Chrysene 384 2,800 0.06
041M18A301 12/14/1995 g/kg 165 U Dibenz(a,h)anthracene 63.4 260 0.63
041M18A301 12/14/1995 g/kg 165 U Fluoranthene 600 5,100 0.03
041M18A301 12/14/1995 g/kg 80 U Fluorene 19 540 0.15
041M18A301 12/14/1995 g/kg 165 U Naphthalene 160 2,100 0.08
041M18A301 12/14/1995 g/kg 165 U Phenanthrene 240 1,500 0.11
041M18A301 12/14/1995 g/kg 165 U Pyrene 665 2,600 0.06
041M18A301 12/14/1995 ERM Quotient Sum 4.34
041M18A301 12/14/1995 Mean ERM Quotient 0.17

041M18A301 12/14/1995 Mean ERM Quotient without ND 0.04
041M18A301 12/14/1995 Mean ERM Quotient Category 2

Notes:

Shaded and bold cells indicate constituent exceeds ERM.

g/kg = micrograms per kilogram
U = not detected at or above the SQL (value in table is 1/2 reported value)
J = estimated value
Shaded cells indicate constituent exceeds ERL.

ERL = Effects Range Low
ERM = Effects Range Median
mg/kg = milligrams per kilogram



Table 10-7-10
Wetland 18A Phase II 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 2 2 729 237 1,220 041W18A201 1,220 13 FDEP 93.8 Yes Max Detect > SV
Antimony 0 2 16.5 5 27.95 16.5 ND 27.95 U 160 EPA 0.18 No Max SQL< SV
Arsenic 1 2 1.4 1.4 1.4 34.9 68.3 68.3 041W18A201 68.3 50 FDEP 1.37 Yes Max Detect > SV
Barium 1 2 2.6 2.6 2.6 14.4 26.2 26.2 041W18A201 26.2 J NA Yes No SV
Beryllium 0 2 0.375 0.25 0.5 0.375 ND 0.5 U 0.13 FDEP 3.85 Yes Max SQL > SV
Cadmium 0 2 1.9 1.5 2.3 1.9 ND 2.3 UJ 0.66 EPA 3.48 Yes Max SQL > SV
Calcium 2 2 6,240 3,060 9,420 041W18A201 9,420 NA Yes No SV
Chromium 1 2 4.6 4.6 4.6 10.1 15.6 15.6 041W18A201 15.6 11 EPA 1.42 Yes Max Detect > SV
Cobalt 0 2 2.58 1.5 3.65 2.58 ND 3.65 U NA Yes No SV
Copper 0 2 2.13 2 2.25 2.13 ND 2.25 U 6.54 EPA 0.34 No Max SQL< SV
Cyanide (CN) 0 2 3.75 2.5 5 3.75 ND 5 U 5.2 EPA 0.96 No Max SQL< SV
Iron 2 2 61,400 848 122,000 041W18A201 122,000 NA Yes No SV
Lead 1 2 0.8 0.8 0.8 6.5 12.2 12.2 041W18A201 12.2 1.32 EPA 9.24 Yes Max Detect > SV
Magnesium 2 2 1,480 1,110 1,850 041W18A201 1,850 J NA Yes No SV
Manganese 2 2 95.8 47.6 144 041W18A201 144 NA Yes No SV
Mercury 0 2 0.0825 0.065 0.1 0.0825 ND 0.1 U 0.012 EPA 8.33 Yes Max SQL > SV
Nickel 0 2 7.1 6 8.2 7.1 ND 8.2 U 87.71 EPA 0.09 No Max SQL< SV
Potassium 2 2 1,420 901 1,940 041W18A201 1,940 J NA Yes No SV
Selenium 0 2 1.73 1.5 1.95 1.73 ND 1.95 U 5 EPA 0.39 No Max SQL< SV
Silver 0 2 1.9 1.8 2 1.9 ND 2 U 0.012 EPA 167 Yes Max SQL > SV
Sodium 2 2 5,750 5,340 6,160 041W18A201 6,160 NA Yes No SV
Thallium 0 2 1.65 1.5 1.8 1.65 ND 1.8 UJ 4 EPA 0.45 No Max SQL< SV
Vanadium 1 2 2.2 2.2 2.2 6.1 10 10 041W18A201 10 J NA Yes No SV
Zinc 0 2 3.05 1.5 4.6 3.05 ND 4.6 U 58.91 EPA 0.08 No Max SQL< SV
Pesticides  ( g/L)
Aldrin 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Dieldrin 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan I 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.056 EPA 0.45 No Max SQL< SV
Endosulfan II 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan sulfate 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Heptachlor 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.0038 EPA 6.58 Yes Max SQL > SV
Heptachlor epoxide 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 Yes Max SQL > SV
Methoxychlor 0 2 0.25 0.25 0.25 0.25 ND 0.25 U NA Yes No SV
Toxaphene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
alpha-Chlordane 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-Chlordane 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Total Chlordane 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.0043 EPA 11.6 Yes Max SQL > SV
Endrin 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin aldehyde 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin ketone 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 21.7 Yes Max SQL > SV
Total Endrin 0 2 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
alpha-BHC 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
beta-BHC 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
delta-BHC 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-BHC (Lindane) 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.08 EPA 0.31 No Max SQL< SV
Total BHC 0 2 0.1 0.1 0.1 0.1 ND 0.1 U NA Yes No SV
4,4'-DDD 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 Yes Max SQL > SV
4,4'-DDE 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 Yes Max SQL > SV
4,4'-DDT 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 84.7 Yes Max SQL > SV
Total DDT 0 2 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
PCBs ( g/L)
Aroclor-1016 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1221 0 2 1 1 1 1 ND 1 U NA Yes No SV
Aroclor-1232 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1242 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1248 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1254 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1260 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 EPA 35.7 Yes Max SQL > SV
Total PCB 0 2 4 4 4 4 ND 4 U NA Yes No SV
SVOCs  ( g/L)
1,2,4-Trichlorobenzene 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
1,2-Dichlorobenzene 0 1 5 5 5 5 ND 5 U 15.8 EPA 0.32 No Max SQL< SV
1,3-Dichlorobenzene 0 1 5 5 5 5 ND 5 U NA Yes No SV
1,4-Dichlorobenzene 0 1 5 5 5 5 ND 5 U 3 FDEP 1.67 Yes Max SQL > SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
2,4,5-Trichlorophenol 0 2 11.3 10 12.5 11.3 ND 12.5 U NA Yes No SV
2,4,6-Trichlorophenol 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
2,4-Dichlorophenol 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
2,4-Dimethylphenol 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
2,4-Dinitrophenol 0 2 11.3 10 12.5 11.3 ND 12.5 U NA Yes No SV
2,4-Dinitrotoluene 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
2,6-Dinitrotoluene 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
2-Chloronaphthalene 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
2-Chlorophenol 0 2 3.75 2.5 5 3.75 ND 5 U 43.8 EPA 0.11 No Max SQL< SV
2-Methyl-4,6-Dinitrophenol 0 2 11.3 10 12.5 11.3 ND 12.5 U NA Yes No SV
2-Methylphenol (o-Cresol) 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV



Table 10-7-10
Wetland 18A Phase II 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result
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Detected

Maximum 
Detected

Maximum 
Detection Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

SVOCs  ( g/L) - cont.
2-Nitroaniline 0 2 7.5 2.5 12.5 7.5 ND 12.5 U NA Yes No SV
2-Nitrophenol 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
3,3'-Dichlorobenzidine 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
3-Nitroaniline 0 2 11.3 10 12.5 11.3 ND 12.5 U NA Yes No SV
4-Bromophenyl-phenylether 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
4-Chloro-3-methylphenol 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
4-Chloroaniline 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
4-Chlorophenylphenyl ether 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
4-Methylphenol (p-Cresol) 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
4-Nitroaniline 0 2 11.3 10 12.5 11.3 ND 12.5 U NA Yes No SV
4-Nitrophenol 0 2 11.3 10 12.5 11.3 ND 12.5 U NA Yes No SV
Benzo(b)fluoranthene 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Benzo(g,h,i)perylene 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Benzo(k)fluoranthene 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
bis(2-Chloroethoxy)methane 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
bis(2-Chloroethyl)ether 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U 0.3 EPA 8.33 Yes Max SQL > SV
Butylbenzylphthalate 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
Carbazole 0 1 5 5 5 5 ND 5 U NA Yes No SV
Dibenzofuran 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
Diethylphthalate 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
Dimethylphthalate 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
Di-n-butylphthalate 0 2 3.75 2.5 5 3.75 ND 5 U 9.4 EPA 0.53 No Max SQL< SV
Di-n-octylphthalate 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
Hexachlorobenzene 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Hexachlorobutadiene 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
Hexachlorocyclopentadiene 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
Hexachloroethane 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
Indeno(1,2,3-cd)pyrene 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Isophorone 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
Nitrobenzene 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
N-Nitroso-di-n-propylamine 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
N-Nitrosodiphenylamine 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
Pentachlorophenol 0 2 7.5 2.5 12.5 7.5 ND 12.5 U NA Yes No SV
Phenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
PAHs ( g/L)
2-Methylnaphthalene 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Acenaphthene 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Acenaphthylene 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Anthracene 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Benzo(a)anthracene 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Benzo(a)pyrene 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Chrysene 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Dibenz(a,h)anthracene 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Fluoranthene 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Fluorene 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Naphthalene 0 2 2.75 0.5 5 2.75 ND 5 U 26 FDEP 0.19 No Max SQL< SV
Phenanthrene 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Pyrene 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Total PAH 0 2 35.8 6.5 65 35.8 ND 65 U NA Yes No SV
VOCs ( g/L)
1,1,1-Trichloroethane 0 2 2.75 0.5 5 2.75 ND 5 U 270 FDEP 0.02 No Max SQL< SV
1,1,2,2-Tetrachloroethane 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
1,1,2-Trichloroethane 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
1,1-Dichloroethane 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
1,1-Dichloroethene 0 2 2.75 0.5 5 2.75 ND 5 U 3.2 FDEP 1.56 Yes Max SQL > SV
1,2-Dibromo-3-Chloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dibromoethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 15.8 EPA 0.03 No Max SQL< SV
1,2-Dichloroethane 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
1,2-Dichloroethene (total) 0 1 5 5 5 5 ND 5 U NA Yes No SV
1,2-Dichloropropane 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
1,3-Dichlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,4-Dichlorobenzene 1 1 2 2 2 041W18A201 2 3 FDEP 0.67 No Max Detect < SV
2-Butanone (MEK) 0 1 5 5 5 5 ND 5 U NA Yes No SV
2-Hexanone 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 2 3.75 2.5 5 3.75 ND 5 U NA Yes No SV
Acetone 0 1 5 5 5 5 ND 5 U NA Yes No SV
Benzene 1 2 5 5 5 5 5 5 041W18A201 5 53 EPA 0.09 No Max Detect < SV
Bromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromodichloromethane 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Bromoform 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Bromomethane 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Carbon disulfide 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Carbon tetrachloride 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Chlorobenzene 1 2 5 5 5 9.5 14 14 041W18A201 14 17 FDEP 0.82 No Max Detect < SV
Chloroethane 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
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VOCs ( g/L) - cont.
Chloroform 0 2 2.75 0.5 5 2.75 ND 5 U 289 EPA 0.02 No Max SQL< SV
Chloromethane 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
cis-1,2-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
cis-1,3-Dichloropropene 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Dibromochloromethane 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Ethylbenzene 0 2 2.75 0.5 5 2.75 ND 5 U 453 EPA 0.01 No Max SQL< SV
Methylene chloride 0 2 1.25 1 1.5 1.25 ND 1.5 U 1,580 FDEP 0.00 No Max SQL< SV
Styrene 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Tetrachloroethene 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Toluene 0 2 2.75 0.5 5 2.75 ND 5 U 175 EPA 0.03 No Max SQL< SV
trans-1,2-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
trans-1,3-Dichloropropene 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Trichloroethene 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Vinyl chloride 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Xylene (Total) 0 2 2.75 0.5 5 2.75 ND 5 U NA Yes No SV

Notes:
Sources for Screening Values (SVs):
EPA = Ambient Water Quality Criteria
FDEP = Surface Water Quality Criteria
 
 U or ND = Not Detected at or above the SQL N/R   = No refinement value available. Parameters in bold were detected and exceeded the screening value.

N/A   = Not Applicable.

N/A = No screening value available D = Diluted Result HQ   = Hazard Quotient. maximum detections.
HQ = Hazard Quotient UJ = Not detected.  SQL is estimated.  RV   = Refinement value (detailed explanation of RVs provided in Section 8). for not detected parameters.  As a result, some average detections may exceed the

Supporting Information: Supporting Information:
SQL = Sample Quanitation Limit J = Estimated Value SV   = Screening value (detailed explanation for SVs provided in Section 8). Average result calculations include summing detections and one half the detection 



Table 10-7-11
Wetland 18A Phase II
Surface Water COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum None None None
Arsenic
Barium
Calcium
Chromium
Iron
Lead
Magnesium
Manganese
Potassium
Sodium
Vanadium

Beryllium Aldrin 1,2,4-Trichlorobenzene 1,1,2,2-Tetrachloroethane
Cadmium Dieldrin 1,3-Dichlorobenzene 1,1,2-Trichloroethane
Cobalt Endosulfan II 1,4-Dichlorobenzene 1,1-Dichloroethane
Mercury Endosulfan sulfate 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1-Dichloroethene
Silver Heptachlor 2,4,5-Trichlorophenol 1,2-Dibromo-3-Chloropropane

Heptachlor epoxide 2,4,6-Trichlorophenol 1,2-Dibromoethane
Methoxychlor 2,4-Dichlorophenol 1,2-Dichloroethane
Toxaphene 2,4-Dimethylphenol 1,2-Dichloroethene (total)
alpha-Chlordane 2,4-Dinitrophenol 1,2-Dichloropropane
gamma-Chlordane 2,4-Dinitrotoluene 1,3-Dichlorobenzene
Total Chlordane 2,6-Dinitrotoluene 2-Butanone (MEK)
Endrin 2-Chloronaphthalene 2-Hexanone
Endrin aldehyde 2-Methyl-4,6-Dinitrophenol 4-Methyl-2-Pentanone (MIBK)
Endrin ketone 2-Methylphenol (o-Cresol) Acetone
Total Endrin 2-Nitroaniline Bromochloromethane
alpha-BHC 2-Nitrophenol Bromodichloromethane
beta-BHC 3,3'-Dichlorobenzidine Bromoform
delta-BHC 3-Nitroaniline Bromomethane
Total BHC 4-Bromophenyl-phenylether Carbon disulfide
4,4'-DDD 4-Chloro-3-methylphenol Carbon tetrachloride
4,4'-DDE 4-Chloroaniline Chloroethane
4,4'-DDT 4-Chlorophenylphenyl ether Chloromethane
Total DDT 4-Methylphenol (p-Cresol) cis-1,2-Dichloroethene
Aroclor-1016 4-Nitroaniline cis-1,3-Dichloropropene
Aroclor-1221 4-Nitrophenol Dibromochloromethane
Aroclor-1232 Benzo(b)fluoranthene Styrene
Aroclor-1242 Benzo(g,h,i)perylene Tetrachloroethene
Aroclor-1248 Benzo(k)fluoranthene trans-1,2-Dichloroethene
Aroclor-1254 bis(2-Chloroethoxy)methane trans-1,3-Dichloropropene
Aroclor-1260 bis(2-Chloroethyl)ether Trichloroethene
Total PCBs bis(2-Ethylhexyl)phthalate (BEHP) Vinyl chloride

Butylbenzylphthalate Xylene (Total)
Carbazole
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-octylphthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Phenanthrene
Pyrene
Total PAHs

Detected Parameters

Not Detected Parameters
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Metals (µg/L)
Aluminum 2 2 729 237 1,220 041W18A201 1,220 13 FDEP 94 56 1,090.25 1 2 Yes Max Result > Ref. Conc.
Arsenic 1 2 1.4 1.4 1.4 34.9 68.3 68.3 041W18A201 68.3 50 FDEP 1.37 0.70 2.7 1 2 Yes Max Result > Ref. Conc.
Barium 1 2 2.6 2.6 2.6 14.4 26.2 26.2 041W18A201 26.2 J NA 3.68 1 2 Yes Max Result > Ref. Conc.
Beryllium 0 2 0.375 0.25 0.5 0.375 ND 0.5 U 0.13 FDEP 4 2.88 1 0 2 No Parameter Not Detected; Max SQL > SV
Cadmium 0 2 1.9 1.5 2.3 1.9 ND 2.3 UJ 0.66 EPA 3.48 2.88 3 0 2 No Parameter Not Detected; Max SQL > SV
Calcium 2 2 6,240 3,060 9,420 041W18A201 9,420 NA 7,675 1 2 No Essential Nutrient
Chromium 1 2 4.6 4.6 4.6 10.1 15.6 15.6 041W18A201 15.6 11 EPA 1.42 1.42 8 1 2 Yes Max Result > Ref. Conc.
Cobalt 0 2 2.58 1.5 3.65 2.58 ND 3.65 U NA 3 1 2 No Max SQL < Ref. Conc.
Iron 2 2 61,400 848 122,000 041W18A201 122,000 NA 2,360 1 2 Yes Max Result > Ref. Conc.
Lead 1 2 0.8 0.8 0.8 6.5 12.2 12.2 041W18A201 12.2 1.32 EPA 9.24 4.92 3.2 1 2 Yes Max Result > Ref. Conc.
Magnesium 2 2 1,480 1,110 1,850 041W18A201 1,850 J NA 20260 0 2 No Max Result < Ref. Conc.
Manganese 2 2 95.8 47.6 144 041W18A201 144 NA 13 2 2 Yes Max Result > Ref. Conc.
Mercury 0 2 0.0825 0.065 0.1 0.0825 ND 0.1 U 0.012 EPA 8.33 6.88 0.13 0 2 No Parameter Not Detected; Max SQL > SV
Potassium 2 2 1420 901 1940 041W18A201 1940 J NA 6,995 0 2 No Max Result < Ref. Conc.
Silver 0 2 1.9 1.8 2 1.9 ND 2 U 0.012 EPA 167 158 4 0 2 No Parameter Not Detected; Max SQL > SV
Sodium 2 2 5,750 5,340 6,160 041W18A201 6,160 NA 182,200 0 2 No Max Result < Ref. Conc.
Vanadium 1 2 2.2 2.2 2.2 6.1 10 10 041W18A201 10 J NA 4.7 1 2 Yes Max Result > Ref. Conc.
Pesticides (µg/L)
Aldrin 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 2 No Parameter Not Detected
Dieldrin 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 2 No Parameter Not Detected
Endosulfan II 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 2 No Parameter Not Detected
Endosulfan sulfate 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 2 No Parameter Not Detected
Heptachlor 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.0038 EPA 7 6.58 0 2 No Parameter Not Detected; Max SQL > SV
Heptachlor epoxide 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 625 0 2 No Parameter Not Detected; Max SQL > SV
Methoxychlor 0 2 0.25 0.25 0.25 0.25 ND 0.25 U NA 0 2 No Parameter Not Detected
Toxaphene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
alpha-Chlordane 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 2 No Parameter Not Detected
gamma-Chlordane 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 2 No Parameter Not Detected
Total Chlordane 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.0043 EPA 12 11.6 0 2 No Parameter Not Detected; Max SQL > SV
Endrin 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 2 No Parameter Not Detected
Endrin aldehyde 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 2 No Parameter Not Detected
Endrin ketone 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 22 21.7 0 2 No Parameter Not Detected; Max SQL > SV
Total Endrin 0 2 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 2 No Parameter Not Detected
alpha-BHC 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 2 No Parameter Not Detected
beta-BHC 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 2 No Parameter Not Detected
delta-BHC 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 2 No Parameter Not Detected
gamma-BHC (Lindane) 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.08 EPA 0.31 0.31 0 2 No Max SQL < SV
Total BHC 0 2 0.1 0.1 0.1 0.1 ND 0.1 U NA 0 2 No Parameter Not Detected
4,4'-DDD 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 167 0 2 No Parameter Not Detected; Max SQL > SV
4,4'-DDE 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 250 0 2 No Parameter Not Detected; Max SQL > SV
4,4'-DDT 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 65 84.7 0 2 No Parameter Not Detected; Max SQL > SV
Total DDT 0 2 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 2 No Parameter Not Detected
PCBs (µg/L)
Aroclor-1016 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Aroclor-1221 0 2 1 1 1 1 ND 1 U NA 0 2 No Parameter Not Detected
Aroclor-1232 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Aroclor-1242 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Aroclor-1248 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Aroclor-1254 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 2 No Parameter Not Detected
Aroclor-1260 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 EPA 36 35.7 0 2 No Parameter Not Detected; Max SQL > SV
Total PCB 0 2 4 4 4 4 ND 4 U NA 0 2 No Parameter Not Detected
SVOCs (µg/L)
1,2,4-Trichlorobenzene 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
1,3-Dichlorobenzene 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
1,4-Dichlorobenzene 0 1 5 5 5 5 ND 5 U 3 FDEP 2 1.67 0 1 No Parameter Not Detected; Max SQL > SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
2,4,5-Trichlorophenol 0 2 11.3 10 12.5 11.3 ND 12.5 U NA 0 2 No Parameter Not Detected
2,4,6-Trichlorophenol 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
2,4-Dichlorophenol 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
2,4-Dimethylphenol 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
2,4-Dinitrophenol 0 2 11.3 10 12.5 11.3 ND 12.5 U NA 0 2 No Parameter Not Detected
2,4-Dinitrotoluene 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
2,6-Dinitrotoluene 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
2-Chloronaphthalene 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 2 11.3 10 12.5 11.3 ND 12.5 U NA 0 2 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
2-Nitroaniline 0 2 7.5 2.5 12.5 7.5 ND 12.5 U NA 0 2 No Parameter Not Detected
2-Nitrophenol 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
3-Nitroaniline 0 2 11.3 10 12.5 11.3 ND 12.5 U NA 0 2 No Parameter Not Detected
4-Bromophenyl-phenylether 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
4-Chloro-3-methylphenol 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
4-Chloroaniline 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
4-Methylphenol (p-Cresol) 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
4-Nitroaniline 0 2 11.3 10 12.5 11.3 ND 12.5 U NA 0 2 No Parameter Not Detected
4-Nitrophenol 0 2 11.3 10 12.5 11.3 ND 12.5 U NA 0 2 No Parameter Not Detected
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Benzo(b)fluoranthene 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
SVOCs (µg/L) - cont.
Benzo(g,h,i)perylene 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Benzo(k)fluoranthene 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U 0.3 EPA 8.33 8.33 0 2 No Parameter Not Detected; Max SQL > SV
Butylbenzylphthalate 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
Carbazole 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Dibenzofuran 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
Diethylphthalate 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
Dimethylphthalate 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
Di-n-octylphthalate 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
Hexachlorobenzene 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Hexachlorobutadiene 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
Hexachlorocyclopentadiene 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
Hexachloroethane 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Isophorone 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
Nitrobenzene 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
N-Nitrosodiphenylamine 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
Pentachlorophenol 0 2 7.5 2.5 12.5 7.5 ND 12.5 U NA 0 2 No Parameter Not Detected
Phenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 2 No Parameter Not Detected
PAHs (µg/L)
2-Methylnaphthalene 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Acenaphthene 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Acenaphthylene 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Anthracene 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Benzo(a)anthracene 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Benzo(a)pyrene 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Chrysene 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Dibenz(a,h)anthracene 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Fluoranthene 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Fluorene 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Naphthalene 0 2 2.75 0.5 5 2.75 ND 5 U 26 FDEP 0.19 0.11 0 2 No Max SQL < SV
Phenanthrene 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Pyrene 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Total PAH 0 2 35.8 6.5 65 35.8 ND 65 U NA 0 2 No Parameter Not Detected
VOCs (µg/L)
1,1,2,2-Tetrachloroethane 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
1,1,2-Trichloroethane 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
1,1-Dichloroethane 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
1,2-Dibromo-3-Chloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,2-Dibromoethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,2-Dichloroethane 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
1,2-Dichloroethene (total) 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
1,2-Dichloropropane 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
1,3-Dichlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
2-Butanone (MEK) 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
2-Hexanone 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 2 3.75 2.5 5 3.75 ND 5 U NA 0 2 No Parameter Not Detected
Acetone 0 1 5 5 5 5 ND 5 U NA 0 1 No Parameter Not Detected
Bromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Bromodichloromethane 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Bromoform 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Bromomethane 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Carbon disulfide 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Carbon tetrachloride 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Chloroethane 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Chloromethane 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
cis-1,2-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
cis-1,3-Dichloropropene 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Dibromochloromethane 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Styrene 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Tetrachloroethene 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
trans-1,2-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
trans-1,3-Dichloropropene 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Trichloroethene 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Vinyl chloride 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected
Xylene (Total) 0 2 2.75 0.5 5 2.75 ND 5 U NA 0 2 No Parameter Not Detected

Notes:
Sources for Screening Values (SVs): Supporting Information: Supporting Information:

N/A   = Not Applicable.
FDEP  = Surface Water Quality Criteria HQ = Hazard Quotient D = Diluted Result RV   = Refinement value (detailed explanation of RVs provided in Section 8). Average result calculations include summing detections and one half the detection limits for not d
EPA    = Ambient Water Quality Criteria SQL = Sample Quanitation Limit UJ = Not detected.  SQL is estimated.  SV   = Screening value (detailed explanation for SVs provided in Section 8).

parameters.  As a result, some average detections may exceed the Max detections.
 U or ND = Not Detected at or above the SQL N/R  = No refinement value available. Parameters in bold were detected and exceeded Ref. Conc.s.
 N/A = No screening value available J = Estimated Value PEL  = Probable effects level.



Table 10-7-13
Wetland 18A Phase II
Surface Water COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum None None None
Arsenic
Iron
Lead
Manganese
Barium
Chromium
Vanadium

Detected Parameters



Table 10-7-14
Wetland 18A 
Sediment Dermal Exposure Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N 1.6E+03 = 9.5E+03 = MG/KG 041M18A101 4 / 4 NAV 5.5E+03 1.0E-03 3 1.91E-06 9.54E-07 3.02E-05 2.02E-05
7440382 Arsenic C 2.9E+00 J 3.1E+01 = MG/KG 041M18A201 4 / 4 NAV 1.1E+01 3.0E-02 2 1.88E-07 9.42E-08 4.26E-07 7.12E-07
7440393 Barium N 1.8E+01 J 3.6E+01 = MG/KG 001M001801 4 / 4 NAV 2.5E+01 1.0E-03 3 7.18E-09 3.59E-09 1.14E-07 7.60E-08
7440508 Copper N 5.2E+00 J 2.3E+01 = MG/KG 041M18A101 3 / 4 N/A / 2.3E+01 1.3E+01 1.0E-03 3 4.52E-09 2.26E-09 7.15E-08 4.78E-08
7439896 Iron N 8.1E+02 = 4.8E+04 = MG/KG 041M18A201 4 / 4 NAV 1.9E+04 1.0E-03 3 9.64E-06 4.82E-06 1.53E-04 1.02E-04
7439921 Lead N 4.5E+01 = 7.0E+01 = MG/KG 041M18A101 4 / 4 NAV 6.1E+01 1.0E-03 3 1.40E-08 7.01E-09 2.22E-07 1.48E-07
7439965 Manganese N 1.5E+01 = 1.1E+02 = MG/KG 001M001801 4 / 4 NAV 5.7E+01 1.0E-03 3 2.10E-08 1.05E-08 3.32E-07 2.22E-07
7782492 Selenium N 2.9E+00 J 3.8E+00 = MG/KG 041M18A101 2 / 4 1.7E+00 / 8.3E+00 2.9E+00 1.0E-03 3 7.60E-10 3.80E-10 1.20E-08 8.04E-09
7440622 Vanadium N 7.3E+00 J 9.0E+00 J MG/KG 041M18A101 3 / 4 N/A / 1.6E+01 8.1E+00 1.0E-03 3 1.80E-09 9.00E-10 2.85E-08 1.90E-08
72548 4,4'-DDD C 1.6E-02 = 9.3E-01 D MG/KG 041M18A101 4 / 4 NAV 2.9E-01 3.0E-02 1 5.58E-09 2.79E-09 1.26E-08 2.11E-08
72559 4,4'-DDE C 1.4E-02 J 2.7E-01 D MG/KG 041M18A101 4 / 4 NAV 1.2E-01 3.0E-02 1 1.62E-09 8.10E-10 3.66E-09 6.12E-09
50293 4,4'-DDT C 1.9E-03 J 1.2E+00 D MG/KG 041M18A101 3 / 4 N/A / 3.7E-02 3.8E-01 3.0E-02 1 7.20E-09 3.60E-09 1.63E-08 2.72E-08
309002 Aldrin C N/A N/A 3.7E-03 = MG/KG 041M18A201 1 / 4 8.2E-04 / 1.9E-02 3.8E-03 1.0E-01 2 7.40E-11 3.70E-11 1.67E-10 2.80E-10
5103719 alpha-Chlordane C 4.8E-03 J 1.2E-02 J MG/KG 001M001801 2 / 4 8.2E-04 / 2.9E-03 4.7E-03 4.0E-02 2 9.60E-11 4.80E-11 2.17E-10 3.63E-10
319857 beta-BHC C N/A N/A 1.3E-03 J MG/KG 041M18A201 1 / 4 8.2E-04 / 1.9E-02 3.2E-03 4.0E-02 2 1.04E-11 5.20E-12 2.35E-11 3.93E-11
72208 Endrin N N/A N/A 1.3E-02 J MG/KG 001M001801 1 / 4 1.7E-03 / 6.0E-03 4.5E-03 1.0E-01 2 2.60E-10 1.30E-10 4.12E-09 2.75E-09

53494705 Endrin ketone N N/A N/A 6.5E-03 J MG/KG 041M18A201 1 / 4 1.7E-03 / 3.7E-02 7.2E-03 1.0E-01 2 1.30E-10 6.50E-11 2.06E-09 1.38E-09
57749 gamma-Chlordane C N/A N/A 9.5E-03 J MG/KG 001M001801 1 / 4 8.2E-04 / 2.9E-03 3.0E-03 4.0E-02 2 7.60E-11 3.80E-11 1.72E-10 2.87E-10
106467 1,4-Dichlorobenzene C N/A N/A 1.1E+00 J MG/KG 041M18A201 1 / 4 2.3E+00 / 3.6E+00 1.4E+00 1.0E-02 3 2.20E-09 1.10E-09 4.97E-09 8.32E-09
106445 4-Methylphenol (p-Cresol) N 1.7E-01 J 3.3E-01 J MG/KG 041M18A201 2 / 4 2.3E+00 / 3.6E+00 8.6E-01 1.0E-01 2 6.60E-09 3.30E-09 1.04E-07 6.98E-08
84742 Di-n-butylphthalate N 1.6E-01 J 4.3E-01 J MG/KG 041M18A201 3 / 4 N/A / 3.6E+00 6.4E-01 1.0E-01 2 8.60E-09 4.30E-09 1.36E-07 9.10E-08
91203 Naphthalene N N/A N/A 3.0E-01 J MG/KG 041M18A201 1 / 4 2.3E-01 / 3.6E+00 6.0E-01 1.0E-02 3 6.00E-10 3.00E-10 9.50E-09 6.35E-09
78933 2-Butanone (MEK) N N/A N/A 1.2E-01 J MG/KG 041M18A301 1 / 3 1.1E-01 / 1.4E-01 8.2E-02 1.0E-02 3 2.40E-10 1.20E-10 3.80E-09 2.54E-09
67641 Acetone N 4.8E-01 J 7.5E-01 = MG/KG 041M18A201 2 / 3 N/A / 1.0E-01 4.3E-01 1.0E-02 3 1.50E-09 7.50E-10 2.37E-08 1.59E-08
71432 Benzene C 3.4E-02 J 5.0E-02 J MG/KG 041M18A301 2 / 3 N/A / 1.1E-01 4.6E-02 1.0E-02 3 1.00E-10 5.00E-11 2.26E-10 3.78E-10
85018 Chlorobenzene N 4.6E-02 J 4.3E-01 = MG/KG 041M18A201 2 / 3 N/A / 1.1E-01 1.8E-01 1.0E-02 3 8.60E-10 4.30E-10 1.36E-08 9.10E-09
75092 Methylene chloride C N/A N/A 7.5E-01 = MG/KG 041M18A201 1 / 3 1.0E-01 / 1.0E-01 2.8E-01 1.0E-02 3 1.50E-09 7.50E-10 3.39E-09 5.67E-09
129000 Toluene N 8.5E-02 J 2.2E-01 J MG/KG 041M18A301 2 / 3 N/A / 1.1E-01 1.2E-01 1.0E-02 3 4.40E-10 2.20E-10 6.96E-09 4.66E-09

Notes:
Equation for sediment risk:

Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).

Where:                                 Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
DADsd           =    Dermal Absorbed Dose-soil contact (mg/kg-day). BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).

DAevent       =     Dermal absorbed dose per event (mg/cm2-event) AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
SA               =    Skin surface area available for contact (cm2).                                 Cancer ! 25,550 days (child trespasser/adult maintenance worker).
EV               =    Event frequency (events/day).
EF               =    Exposure frequency (days/year).
ED               =    Exposure duration (years).
BW             =    Body weight (kg) 70 kg (adult) 45 kg (child).
AT             =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr
                          carcinogenic effects AT = 70 yr x 365 dy/yr.

Equation for DAevent for sediment contact:

Where:
Csd               =    Chemical concentration in sediment (mg/kg).

CF               =    Conversion factor (10-6 kg/mg).
AF               =    Adherence factor of sediment to soil (mg/cm2-event).
                           0.2 (children playing in wet soil) 0.1 (construction worker)
ABsd            =  Dermal absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 10-7-15
Wetland 18A 
Sediment Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal Hazard 
Quotient

Dermal Cancer 
Risk

Dermal Hazard 
Quotient

Dermal Cancer 
Risk

Aluminum N 9.5E+03 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A 3.0E-04 N/A 2.0E-04 N/A
Arsenic C 3.1E+01 3.0E-04 1.5E+00 4.1E-01 3 1.2E-04 3.7E+00 3.5E-03 1.6E-06 5.8E-03 2.6E-06
Barium N 3.6E+01 7.0E-02 N/A 7.0E-02 1, 3 4.9E-03 N/A 2.3E-05 N/A 1.6E-05 N/A
Copper N 2.3E+01 4.0E-02 N/A 3.0E-01 3 1.2E-02 N/A 6.0E-06 N/A 4.0E-06 N/A
Iron N 4.8E+04 3.0E-01 N/A 1.5E-01 3 4.5E-02 N/A 3.4E-03 N/A 2.3E-03 N/A
Lead N 7.0E+01 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Manganese N 1.1E+02 2.4E-02 N/A 4.0E-02 1, 3 9.6E-04 N/A 3.5E-04 N/A 2.3E-04 N/A
Selenium N 3.8E+00 5.0E-03 N/A 5.5E-01 1 2.8E-03 N/A 4.4E-06 N/A 2.9E-06 N/A
Vanadium N 9.0E+00 7.0E-03 N/A 2.6E-02 1 1.8E-04 N/A 1.6E-04 N/A 1.0E-04 N/A
4,4'-DDD C 9.3E-01 N/A 2.4E-01 3.0E-02 2 N/A 8.0E+00 N/A 1.0E-07 N/A 1.7E-07
4,4'-DDE C 2.7E-01 N/A 3.4E-01 3.0E-02 2 N/A 1.1E+01 N/A 4.2E-08 N/A 6.9E-08
4,4'-DDT C 1.2E+00 5.0E-04 3.4E-01 3.0E-02 2 1.5E-05 1.1E+01 1.1E-03 1.8E-07 1.8E-03 3.1E-07
Aldrin C 3.7E-03 3.0E-05 1.7E+01 1.3E-02 3 4.0E-07 1.3E+03 4.2E-04 2.2E-07 7.1E-04 3.6E-07
alpha-Chlordane C 1.2E-02 5.0E-04 3.5E-01 8.0E-01 1 4.0E-04 4.4E-01 5.4E-07 9.5E-11 9.1E-07 1.6E-10
beta-BHC C 1.3E-03 2.0E-04 1.8E+00 1.4E-02 3 2.8E-06 1.3E+02 8.3E-06 3.0E-09 1.4E-05 5.0E-09
Endrin N 1.3E-02 3.0E-04 N/A 1.3E-02 3 3.8E-06 N/A 1.1E-03 N/A 7.3E-04 N/A
Endrin ketone N 6.5E-03 3.0E-04 N/A 1.3E-02 3 3.8E-06 N/A 5.5E-04 N/A 3.7E-04 N/A
gamma-Chlordane C 9.5E-03 5.0E-04 3.5E-01 8.0E-01 1 4.0E-04 4.4E-01 4.3E-07 7.5E-11 7.2E-07 1.3E-10
1,4-Dichlorobenzene C 1.1E+00 3.0E-02 2.4E-02 9.0E-01 3 2.7E-02 2.7E-02 1.8E-07 1.3E-10 3.1E-07 2.2E-10
4-Methylphenol (p-Cresol) N 3.3E-01 5.0E-03 N/A 7.4E-02 3 3.7E-04 N/A 2.8E-04 N/A 1.9E-04 N/A
Di-n-butylphthalate N 4.3E-01 1.0E-01 N/A 3.1E-01 3 3.1E-02 N/A 4.4E-06 N/A 2.9E-06 N/A
Naphthalene N 3.0E-01 2.0E-02 N/A 5.9E-02 3 1.2E-03 N/A 8.0E-06 N/A 5.4E-06 N/A
2-Butanone (MEK) N 1.2E-01 6.0E-01 N/A 1.0E-01 2 6.0E-02 N/A 6.3E-08 N/A 4.2E-08 N/A
Acetone N 7.5E-01 1.0E-01 N/A 1.0E-01 2 1.0E-02 N/A 2.4E-06 N/A 1.6E-06 N/A
Benzene C 5.0E-02 3.0E-03 5.5E-02 8.8E-02 3 2.6E-04 6.3E-01 8.6E-07 1.4E-10 1.4E-06 2.4E-10
Chlorobenzene N 4.3E-01 2.0E-02 N/A 7.3E-02 3 1.5E-03 N/A 9.3E-06 N/A 6.2E-06 N/A
Methylene chloride C 7.5E-01 6.0E-02 7.5E-03 1.0E-01 3 6.1E-03 7.4E-02 5.6E-07 2.5E-10 9.4E-07 4.2E-10
Toluene N 2.2E-01 2.0E-01 N/A 3.1E-01 3 6.2E-02 N/A 1.1E-07 N/A 7.5E-08 N/A

Notes:
Oral RfD         =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF           =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI            =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; Risk calculation equation, cancer:

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD     =  Dermal reference dose-sources: (1) RAIS value; (2) adjusted for ABSGI.
Dermal SF       =  Dermal slope factor-sources: (1) RAIS value; (2) adjusted for ABSGI.

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk: Risk calculation equation, noncancer:

Where:
RfDdermal =   Dermal reference dose.
RFDoral =  Oral reference dose.
ABSGI =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 10-7-16
Wetland 18A 
Sediment Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion Hazard 
Quotient

Ingestion 
Cancer Risk

Ingestion Hazard 
Quotient

Ingestion 
Cancer Risk

Aluminum N 9.5E+03 1.0E+00 N/A 3.02E-03 N/A 1.94E-03 N/A
Arsenic C 3.1E+01 3.0E-04 1.5E+00 4.73E-03 2.13E-06 7.61E-03 3.42E-06
Barium N 3.6E+01 7.0E-02 N/A 1.62E-04 N/A 1.04E-04 N/A
Copper N 2.3E+01 4.0E-02 N/A 1.79E-04 N/A 1.15E-04 N/A
Iron N 4.8E+04 3.0E-01 N/A 5.09E-02 N/A 3.27E-02 N/A
Lead N 7.0E+01 N/A N/A N/A N/A N/A N/A
Manganese N 1.1E+02 2.4E-02 N/A 1.39E-03 N/A 8.90E-04 N/A
Selenium N 3.8E+00 5.0E-03 N/A 2.41E-04 N/A 1.55E-04 N/A
Vanadium N 9.0E+00 7.0E-03 N/A 4.07E-04 N/A 2.62E-04 N/A
4,4'-DDD C 9.3E-01 N/A 2.4E-01 N/A 1.01E-08 N/A 1.62E-08
4,4'-DDE C 2.7E-01 N/A 3.4E-01 N/A 4.15E-09 N/A 6.67E-09
4,4'-DDT C 1.2E+00 5.0E-04 3.4E-01 1.09E-04 1.85E-08 1.74E-04 2.97E-08
Aldrin C 3.7E-03 3.0E-05 1.7E+01 5.58E-06 2.84E-09 8.96E-06 4.57E-09
alpha-Chlordane C 1.2E-02 5.0E-04 3.5E-01 1.09E-06 1.90E-10 1.74E-06 3.05E-10
beta-BHC C 1.3E-03 2.0E-04 1.8E+00 2.94E-07 1.06E-10 4.72E-07 1.70E-10
Endrin N 1.3E-02 3.0E-04 N/A 1.37E-05 N/A 8.82E-06 N/A
Endrin ketone N 6.5E-03 3.0E-04 N/A 6.86E-06 N/A 4.41E-06 N/A
gamma-Chlordane C 9.5E-03 5.0E-04 3.5E-01 8.59E-07 1.50E-10 1.38E-06 2.42E-10
1,4-Dichlorobenzene C 1.1E+00 3.0E-02 2.4E-02 1.66E-06 1.19E-09 2.67E-06 1.92E-09
4-Methylphenol (p-Cresol) N 3.3E-01 5.0E-03 N/A 2.09E-05 N/A 1.34E-05 N/A
Di-n-butylphthalate N 4.3E-01 1.0E-01 N/A 1.36E-06 N/A 8.75E-07 N/A
Naphthalene N 3.0E-01 2.0E-02 N/A 4.75E-06 N/A 3.05E-06 N/A
2-Butanone (MEK) N 1.2E-01 6.0E-01 N/A 6.33E-08 N/A 4.07E-08 N/A
Acetone N 7.5E-01 1.0E-01 N/A 2.37E-06 N/A 1.53E-06 N/A
Benzene C 5.0E-02 3.0E-03 5.5E-02 7.54E-07 1.24E-10 1.21E-06 2.00E-10
Chlorobenzene N 4.3E-01 2.0E-02 N/A 6.81E-06 N/A 4.38E-06 N/A
Methylene chloride C 7.5E-01 6.0E-02 7.5E-03 5.65E-07 2.54E-10 9.09E-07 4.09E-10
Toluene N 2.2E-01 2.0E-01 N/A 3.48E-07 N/A 2.24E-07 N/A

Notes:
Oral RfD      =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF       =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     =  chronic daily intake (mg/kg-day)

Equation for Chronic Daily Intake, sediment risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day). =   Oral reference dose.
EPCsd    =      Exposure point concentration in sediment (mg/kg). =   Oral slope factor.
IRsd        =      Incidental ingestion rate for sediment (mg/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
CF        =      Conversion factor (1E-6 kg/mg).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                          carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
IRsd =       100 mg/day for age groups greater than 6-years old. 
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                           Cancer ! 25,550 days (child trespasser/adult maintenance worker).
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Table 10-7-17
Wetland 18A 
Surface Water Dermal Absorbed Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N 2.4E+02 = 1.2E+03 = UG/L 041W18A201 2 / 2 NAV 7.3E+02 1.2E-03 1.0E-03 3.17E-06 5.02E-05 6.71E-05
7440382 Arsenic C N/A N/A 6.8E+01 = UG/L 041W18A201 1 / 2 N/A / 2.8E+00 3.5E+01 6.8E-05 1.0E-03 1.78E-07 4.02E-07 1.34E-06
7440393 Barium N N/A N/A 2.6E+01 J UG/L 041W18A201 1 / 2 N/A / 5.2E+00 1.4E+01 2.6E-05 1.0E-03 6.81E-08 1.08E-06 1.44E-06
7440473 Chromium N N/A N/A 1.6E+01 = UG/L 041W18A201 1 / 2 N/A / 9.2E+00 1.0E+01 1.6E-05 1.0E-03 4.06E-08 6.42E-07 8.59E-07
7439896 Iron N 8.5E+02 = 1.2E+05 = UG/L 041W18A201 2 / 2 NAV 6.1E+04 1.2E-01 2.5E-04 7.93E-05 1.26E-03 1.68E-03
7439921 Lead N N/A N/A 1.2E+01 = UG/L 041W18A201 1 / 2 N/A / 1.6E+00 6.5E+00 1.2E-05 3.4E-04 1.08E-08 1.71E-07 2.28E-07
7439965 Manganese N 4.8E+01 = 1.4E+02 = UG/L 041W18A201 2 / 2 NAV 9.6E+01 1.4E-04 1.0E-03 3.74E-07 5.93E-06 7.92E-06
7440622 Vanadium N N/A N/A 1.0E+01 J UG/L 041W18A201 1 / 2 N/A / 4.4E+00 6.1E+00 1.0E-05 1.0E-03 2.60E-08 4.12E-07 5.50E-07
106467 1,4-Dichlorobenzene C N/A N/A 2.0E+00 = UG/L 041W18A201 1 / 2 N/A / 1.0E+01 3.5E+00 2.0E-06 4.2E-02 3.24E-07 7.34E-07 2.45E-06
71432 Benzene C N/A N/A 5.0E+00 = UG/L 041W18A201 1 / 2 N/A / 1.0E+01 5.0E+00 5.0E-06 1.5E-02 2.25E-07 5.09E-07 1.70E-06
85018 Chlorobenzene N N/A N/A 1.4E+01 = UG/L 041W18A201 1 / 2 N/A / 1.0E+01 9.5E+00 1.4E-05 2.8E-02 1.32E-06 2.09E-05 2.80E-05

Notes:
Equation for Dermal Absorbed Dose, surface water risk: Equation for DAevent for organics:

Where:
DADsw           =    Dermal absorbed dose-water contact (mg/kg-day).
DAevent       =    Dermal absorbed dose per event (mg/cm2-event). Where:
SA               =    Skin surface area available for contact (cm2). FA =    Fraction absorbed water (dimensionless).  From RAGS Part E, Exhibit B-4.
EV               =    Event frequency (events/day). Kp                =    Dermal permeability coefficient of compound in water (cm/hr).

      Source: (1) RAGS Part E, Exhibit B-4.
EF               =    Exposure frequency (days/year). Cw               =    Chemical concentration in water (mg/cm3).
ED               =    Exposure duration (years). tevent            =    Event duration (hr/event).
BW             =    Body weight (kg) 70 kg (adult) 45 kg (child). tevent            =    Lag time per event (hr/event).  From RAGS Part E, Exhibit B-4.
AT              =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr B =   Dimensionless ratio of the permeability coefficient of a compound, 
                        carcinogenic effects AT = 70 yr x 365 dy/yr.       calculated using the equation below:

Equation for DAevent for inorganics:

Where: Where:
Kp               =    Dermal permeability coefficient of compound in water (cm/hr). Kp     =    Dermal permeability coefficient of compound in water (cm/hr).
                        Source: RAGS Part E, Exhibit B-3 or Exhibit B-4               Source: (1) RAGS Part E.
Cw              =    Chemical concentration in water (mg/cm3). MW =    Molecular weight
tevent            =    Event duration (hr/event).

Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).
                                Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                                Cancer ! 25,550 days (child trespasser/adult maintenance worker).

tevent      =       2.6 hrs/dy (child trespasser/adult maintenance worker).

DADsw (mg/kg-
day): Child 
Trespasser

DADsw (mg/kg-day): 
Adult Maintenance 

Worker

Maximum 
Concentration 

(mg/cm3) Kp DAevent

Location of 
Max.Conc.

Detection 
Frequency

Range of Detection 
Limits Mean

Min. 
Qual.

Maximum 
Concentration 

( g/L)
Max. 
Qual. Units

CAS 
Number Chemical

Minimum 
Concentration 

( g/L)

DAD
DA EV ED EF SA

BW AT
sw

event
"

# # # #
#

DA K C tevent p w event" # #

DA FA K C
t B B

BBevent p w
event

event" # # $
$ $

$$

%

&

'
'
'

(

)

*
*
*

+

,

-
-
--

.

/

0
0
00

2
1 3 3

11

2

21 ( )

B K MWp"
2 6.



Table 10-7-18
Wetland 18A 
Surface Water Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal Hazard 
Quotient

Dermal 
Cancer Risk

Dermal Hazard 
Quotient

Dermal Cancer 
Risk

Aluminum N 1.2E-03 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A 5.0E-04 N/A 6.7E-04 N/A
Arsenic C 6.8E-05 3.0E-04 1.5E+00 4.1E-01 2 1.2E-04 3.7E+00 3.3E-03 1.5E-06 1.1E-02 4.9E-06
Barium N 2.6E-05 7.0E-02 N/A 7.0E-02 1, 2 4.9E-03 N/A 2.2E-04 N/A 2.9E-04 N/A
Chromium N 1.6E-05 3.0E-03 N/A 2.5E-02 1 7.5E-05 N/A 8.6E-03 N/A 1.1E-02 N/A
Iron N 1.2E-01 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Lead N 1.2E-05 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Manganese N 1.4E-04 1.4E-01 N/A 4.0E-02 1 5.6E-03 N/A 1.1E-03 N/A 1.4E-03 N/A
Vanadium N 1.0E-05 7.0E-03 N/A 2.6E-02 1 1.8E-04 N/A 2.3E-03 N/A 3.0E-03 N/A
1,4-Dichlorobenzene C 2.0E-06 3.0E-02 2.4E-02 9.0E-01 3 2.7E-02 2.7E-02 2.7E-05 2.0E-08 9.1E-05 6.5E-08
Benzene C 5.0E-06 3.0E-03 5.5E-02 8.8E-02 3 2.6E-04 6.3E-01 1.9E-03 3.2E-07 6.4E-03 1.1E-06
Chlorobenzene N 1.4E-05 2.0E-02 N/A 7.3E-02 3 1.5E-03 N/A 1.4E-02 N/A 1.9E-02 N/A

Notes:
Oral RfD      =  Oral reference dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral SF        =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI               =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD  =  Dermal reference dose adjusted for ABSGI.

Dermal SF    =  Dermal slope factoradjusted for ABSGI. Risk calculation equation, noncancer:

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk:

Where:
RfDdermal =     Dermal reference dose.

RFDoral =    Oral reference dose.
SFdermal =    Dermal slope factor.
ABSGI =    GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

       (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 10-7-19
Wetland 18A
 Surface Water Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion Hazard 
Quotient

Ingestion 
Cancer Risk

Ingestion Hazard 
Quotient

Ingestion Cancer 
Risk

Aluminum N 1.2E-03 1.0E+00 N/A 3.9E-08 N/A 2.5E-08 N/A
Arsenic C 6.8E-05 3.0E-04 1.5E+00 1.0E-06 4.6E-10 1.7E-06 7.4E-10
Barium N 2.6E-05 7.0E-02 N/A 1.2E-08 N/A 7.6E-09 N/A
Chromium N 1.6E-05 3.0E-03 N/A 1.6E-07 N/A 1.1E-07 N/A
Iron N 1.2E-01 N/A N/A N/A N/A N/A N/A
Lead N 1.2E-05 N/A N/A N/A N/A N/A N/A
Manganese N 1.4E-04 1.4E-01 N/A 3.3E-08 N/A 2.1E-08 N/A
Vanadium N 1.0E-05 7.0E-03 N/A 4.5E-08 N/A 2.9E-08 N/A
1,4-Dichlorobenzene C 2.0E-06 3.0E-02 2.4E-02 3.0E-10 2.2E-13 4.8E-10 3.5E-13
Benzene C 5.0E-06 3.0E-03 5.5E-02 7.5E-09 1.2E-12 1.2E-08 2.0E-12
Chlorobenzene N 1.4E-05 2.0E-02 N/A 2.2E-08 N/A 1.4E-08 N/A

Notes:
Oral RfD        =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF         =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     

Equation for Chronic Daily Intake, surface water risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day). =   Oral reference dose.
EPCsw  =      Exposure point concentration in surface water (mg/L). =   Oral slope factor.

IRsw    =      Incidental ingestion rate for sediment (L/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                            carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
Irsw =       0.01 L/day exposure to surface water during wading for adolescents and adults.
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                             Cancer ! 25,550 days (child trespasser/adult maintenance worker).
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Table 10-7-20
Wetland 18B Phase II
Sediment Physical Parameters

Parameter 041M18B101
TOC (%) 11.8

Percent  Solids (%) 15.2
Grain Size Analysis
(percent of composition1)

Coarse Sand 0

Medium Sand 6
Fine Sand 36

Silt and Clay 58
Description Black Sandy Organic Silt

Note:
1 = Derived from sieve analyses.



Table 10-7-21
Wetland 18B Phase III
Sediment Physical Parameters

Parameter 041M18B0101

TOC (%) 0.9
Percent Solids (%) No Data
Grain Size Analysis

(percent of composition1)
Fine Gravel 9.4

Coarse Sand 3.6
Medium Sand 17.1
Fine Sand 42.6
Silt and Clay 27.3

Note:
1 = Derived from sieve analyses



Table 10-7-22
Wetland 18B Phase II 

Surface Water Physical Parameters

Parameter 041W18B101

Hardness as CaCO3 (mg/L) 49.3
pH 5.02

Specific Conductivity (mS/cm) 0.55

Turbidity (NTU) 9
Salinity (%) 0.02

Notes:
mg/L     =  Milligrams per liter 
pH        =   Hydrogen ion content
MS/cm  =   MillSiemens per certimeter
NTU     =   Nephelometric turbidity units
%        =   Percent



Table 10-7-23
Wetland 18B Phase II 
Sediment Analytical Results

Frequency of Detections Range of Detections

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals (mg/kg)
Aluminum 4,274.0 1 1 1 11,100.0 11,100.0 11,100.0 041M18B101
Arsenic 2.140 1 1 1 83.80 83.80 83.80 041M18B101
Barium 3.840 1 1 1 10.90 10.90 10.90 041M18B101
Beryllium 0.130 1 1 1 0.730 0.730 0.730 041M18B101
Calcium 1,978.80 1 1 1 3,100.0 3,100.0 3,100.0 041M18B101
Chromium 13.10 1 1 1 66.20 66.20 66.20 041M18B101
Copper 8.440 1 1 1 17.90 17.90 17.90 041M18B101
Cyanide (CN) 1.290 1 1 1 8.80 8.80 8.80 041M18B101
Iron 2,684.40 1 1 1 128,000.0 128,000.0 128,000.0 041M18B101
Lead 21.040 1 1 1 111.0 111.0 111.0 041M18B101
Magnesium 2,943.60 1 1 1 3,420.0 3,420.0 3,420.0 041M18B101
Manganese 9.810 1 1 1 46.70 46.70 46.70 041M18B101
Potassium 899.720 0 1 1 846.0 846.0 846.0 041M18B101
Selenium 0.660 1 1 1 2.20 2.20 2.20 041M18B101
Sodium 11,439.60 0 1 1 3,300.0 3,300.0 3,300.0 041M18B101
Vanadium 8.590 1 1 1 50.90 50.90 50.90 041M18B101
Zinc 14.360 1 1 1 49.30 49.30 49.30 041M18B101
Pesticides and PCBs ( g/kg)
4,4'-DDD 50.0 1 1 1 280.0 280.0 280.0 041M18B101
4,4'-DDT 20.0 1 1 1 1,800.0 1,800.0 1,800.0 041M18B101
Total DDT 110.0 1 1 1 2,105.0 2,105.0 2,110.0 041M18B101
VOCs ( g/kg)
2-Butanone (MEK) N/A 0 1 1 98.0 98.0 98.0 041M18B101
Acetone N/A 0 1 1 440.0 440.0 440.0 041M18B101

Notes:
g/kg  = micrograms per kilogram

mg/kg = milligram per kilogram
N/A    = Not Applicable



Table 10-7-24
Wetland 18B Phase III 
Sediment Analytical Results

Frequency of Detections Range of Detections

 Parameter

Reference 
Concentration (if 

applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals (mg/kg)
Aluminum 4,274.0 0 1 1 605.0 605.0 605.0 041M18B101
Arsenic 2.140 1 1 1 13.80 13.80 13.80 041M18B101
Barium 3.840 0 1 1 1.80 1.80 1.80 041M18B101
Beryllium 0.130 0 1 1 0.070 0.070 0.070 041M18B101
Calcium 1,978.80 0 1 1 1,050.0 1,050.0 1,050.0 041M18B101
Chromium 13.10 0 1 1 3.60 3.60 3.60 041M18B101
Copper 8.440 0 1 1 1.70 1.70 1.70 041M18B101
Iron 2,684.40 1 1 1 20,800.0 20,800.0 20,800.0 041M18B101
Lead 21.040 0 1 1 5.90 5.90 5.90 041M18B101
Magnesium 2,943.60 0 1 1 869.0 869.0 869.0 041M18B101
Manganese 9.810 1 1 1 10.80 10.80 10.80 041M18B101
Potassium 899.720 0 1 1 220.0 220.0 220.0 041M18B101
Selenium 0.660 1 1 1 0.740 0.740 0.740 041M18B101
Sodium 11,439.60 0 1 1 3,750.0 3,750.0 3,750.0 041M18B101
Vanadium 8.590 0 1 1 6.30 6.30 6.30 041M18B101
Zinc 14.360 0 1 1 5.70 5.70 5.70 041M18B101
Pesticides and PCBs ( g/kg)
4,4'-DDD 50.0 0 1 1 36.0 36.0 36.0 041M18B101
4,4'-DDE 40.0 0 1 1 6.10 6.10 6.10 041M18B101
4,4'-DDT 20.0 1 1 1 110.0 110.0 110.0 041M18B101
Total DDT 110.0 1 1 1 152.10 152.10 152.0 041M18B101
VOCs ( g/kg)
Acetone N/A 0 1 1 53.0 53.0 53.0 041M18B101

Notes:
g/kg  = micrograms per kilogram

mg/kg = milligram per kilogram
N/A    = Not Applicable



Table 10-7-25
Wetland 18B Phase II 
Surface Water Analytical Results

Frequency of Detections Range of Detections

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals ( g/L)
Aluminum 2,927.5 0 1 1 119.0 119.0 119.0 041W18B101
Calcium 76,800.0 0 1 1 7,760.0 7,760.0 7,760.0 041W18B101
Iron 1,352.0 1 1 1 10,900.0 10,900.0 10,900.0 041W18B101
Magnesium 243,650.0 0 1 1 7,280.0 7,280.0 7,280.0 041W18B101
Manganese 12.15 1 1 1 110.0 110.0 110.0 041W18B101
Potassium 81,250.0 0 1 1 3,600.0 3,600.0 3,600.0 041W18B101
Sodium 1,952,000.0 0 1 1 48,300.0 48,300.0 48,300.0 041W18B101
VOCs ( g/L)
Benzene N/A 0 1 1 1.0 1.0 1.0 041W18B101
Chlorobenzene N/A 0 1 1 5.0 5.0 5.0 041W18B101
SVOCs ( g/L)
1,4-Dichlorobenzene N/A 0 1 1 1.0 1.0 1.0 041W18B101

Notes:
g/L = micrograms per liter

N/A  = Not Applicable



Table 10-7-26
Wetland 18B Phase II 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed

Min 
SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Aluminum 1 1 11,100 11,100 041M18B101 11,100 N/A Yes No SV
Antimony 0 1 0.34 0.34 ND 0.34 UJ 12 2 0.03 No Max SQL< SV
Arsenic 1 1 83.8 83.8 041M18B101 83.8 7.24 1, 2 11.6 Yes Max Detect > SV
Barium 1 1 10.9 10.9 041M18B101 10.9 J N/A Yes No SV
Beryllium 1 1 0.73 0.73 041M18B101 0.73 J N/A Yes No SV
Cadmium 0 1 0.5 0.5 ND 0.5 U 0.676 1 0.74 No Max SQL< SV
Calcium 1 1 3,100 3,100 041M18B101 3,100 N/A Yes No SV
Chromium 1 1 66.2 66.2 041M18B101 66.2 52.3 1, 2 1.27 Yes Max Detect > SV
Cobalt 0 1 0.5 0.5 ND 0.5 U N/A Yes No SV
Copper 1 1 17.9 17.9 041M18B101 17.9 18.7 1, 2 0.96 No Max Detect < SV
Cyanide (CN) 1 1 8.8 8.8 041M18B101 8.8 J N/A Yes No SV
Iron 1 1 128,000 128,000 041M18B101 128,000 N/A Yes No SV
Lead 1 1 111 111 041M18B101 111 30.2 1, 2 3.68 Yes Max Detect > SV
Magnesium 1 1 3,420 3,420 041M18B101 3,420 N/A Yes No SV
Manganese 1 1 46.7 46.7 041M18B101 46.7 N/A Yes No SV
Mercury 0 1 0.165 0.165 ND 0.165 U 0.13 1, 2 1.27 Yes Max SQL > SV
Nickel 0 1 2.05 2.05 ND 2.05 U 15.9 1, 2 0.13 No Max SQL< SV
Potassium 1 1 846 846 041M18B101 846 J N/A Yes No SV
Selenium 1 1 2.2 2.2 041M18B101 2.2 N/A Yes No SV
Silver 0 1 0.7 0.7 ND 0.7 U 0.733 1 0.96 No Max SQL< SV
Sodium 1 1 3,300 3,300 041M18B101 3,300 N/A Yes No SV
Thallium 0 1 0.5 0.5 ND 0.5 UJ N/A Yes No SV
Vanadium 1 1 50.9 50.9 041M18B101 50.9 N/A Yes No SV
Zinc 1 1 49.3 49.3 041M18B101 49.3 124 1, 2 0.40 No Max Detect < SV

2-Methylnaphthalene 0 1 95 95 ND 95 U 20.2 1 4.7 No TOC normalized PAHs < TEC
Acenaphthene 0 1 47 47 ND 47 U 6.71 1 7 No TOC normalized PAHs < TEC
Acenaphthylene 0 1 95 95 ND 95 U 5.87 1 16.2 No TOC normalized PAHs < TEC
Anthracene 0 1 95 95 ND 95 U 46.9 1 2.03 No TOC normalized PAHs < TEC
Benzo(a)anthracene 0 1 95 95 ND 95 U 74.8 1 1.27 No TOC normalized PAHs < TEC
Benzo(a)pyrene 0 1 95 95 ND 95 U 88.8 1 1.07 No TOC normalized PAHs < TEC
Chrysene 0 1 95 95 ND 95 U 108 1 0.88 No Max SQL< SV
Dibenz(a,h)anthracene 0 1 95 95 ND 95 U 6.22 1 15.3 No TOC normalized PAHs < TEC
Fluoranthene 0 1 95 95 ND 95 U 113 1 0.84 No Max SQL< SV
Fluorene 0 1 47 47 ND 47 U 21.2 1 2.22 No TOC normalized PAHs < TEC
Naphthalene 0 1 95 95 ND 95 U 34.6 1 2.75 No TOC normalized PAHs < TEC
Phenanthrene 0 1 95 95 ND 95 U 86.7 1 1.1 No TOC normalized PAHs < TEC
Pyrene 0 1 95 95 ND 95 U 153 1 0.62 No Max SQL< SV
Total PAHs 0 1 1,140 1,140 ND 1,140 U 1,684 1, 2 0.68 No Max SQL< SV
TOC Normalized PAHs 0 1 9.65 9.65 ND 9.65 U 290 3 0.03 No Max SQL< SV

Aroclor-1016 0 1 250 250 ND 250 U 21.6 N/A 11.6 Yes Max SQL > SV
Aroclor-1221 0 1 250 250 ND 250 U 67 2 3.73 Yes Max SQL > SV
Aroclor-1232 0 1 250 250 ND 250 U 21.6 N/A 11.6 Yes Max SQL > SV
Aroclor-1242 0 1 250 250 ND 250 U 21.6 N/A 11.6 Yes Max SQL > SV
Aroclor-1248 0 1 250 250 ND 250 U 21.6 N/A 11.6 Yes Max SQL > SV
Aroclor-1254 0 1 250 250 ND 250 U 21.6 N/A 11.6 Yes Max SQL > SV
Aroclor-1260 0 1 250 250 ND 250 U 21.6 N/A 11.6 Yes Max SQL > SV
Total PCBs 0 1 1,750 1,750 ND 1,750 U 21.6 1 81 Yes Max SQL > SV

Aldrin 0 1 12 12 ND 12 U N/A Yes No SV
Dieldrin 0 1 25 25 ND 25 U 0.716 1 34.9 Yes Max SQL > SV
Endosulfan I 0 1 12 12 ND 12 U N/A Yes No SV
Endosulfan II 0 1 25 25 ND 25 U N/A Yes No SV
Endosulfan sulfate 0 1 25 25 ND 25 U N/A Yes No SV
Heptachlor 0 1 12 12 ND 12 U N/A Yes No SV
Heptachlor epoxide 0 1 12 12 ND 12 U N/A Yes No SV
Methoxychlor 0 1 120 120 ND 120 U N/A Yes No SV
Toxaphene 0 1 1,200 1,200 ND 1,200 U N/A Yes No SV
alpha-Chlordane 0 1 12 12 ND 12 U 1.7 1 7.06 Yes Max SQL > SV
gamma-Chlordane 0 1 12 12 ND 12 U 1.7 1 7.06 Yes Max SQL > SV
Total Chlordane 0 1 24 24 ND 24 U 1.7 1 14.1 Yes Max SQL > SV
Endrin 0 1 25 25 ND 25 U 3.3 2 7.58 Yes Max SQL > SV

Metals (mg/kg)

Pesticides (µg/kg)

PCBs (µg/kg)

PAHs (µg/kg)



Table 10-7-26
Wetland 18B Phase II 
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Parameter
Number 
Detected

Number 
Analyzed

Min 
SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Endrin aldehyde 0 1 25 25 ND 25 U 3.3 2 7.58 Yes Max SQL > SV
Endrin ketone 0 1 25 25 ND 25 U 3.3 2 7.58 Yes Max SQL > SV
Total Endrin 0 1 75 75 ND 75 U 3.3 2 22.7 Yes Max SQL > SV
alpha-BHC 0 1 12 12 ND 12 UJ N/A Yes No SV
beta-BHC 0 1 12 12 ND 12 U 0.32 N/A 37.5 Yes Max SQL > SV
delta-BHC 0 1 12 12 ND 12 U 0.32 N/A 37.5 Yes Max SQL > SV
gamma-BHC (Lindane) 0 1 12 12 ND 12 U 0.32 1 37.5 Yes Max SQL > SV
Total BHC 0 1 48 48 ND 48 U 0.32 2 150 Yes Max SQL > SV
4,4'-DDD 1 1 280 280 041M18B101 280 D 1.22 1 230 Yes Max Detect > SV
4,4'-DDE 0 1 25 25 ND 25 U 2.07 1 12.1 Yes Max SQL > SV
4,4'-DDT 1 1 1,800 1,800 041M18B101 1,800 D 1.19 1 1,510 Yes Max Detect > SV
Total DDT 1 1 2,110 2,110 041M18B101 2,110 3.3 2 638 Yes Max Detect > SV

1,2,4-Trichlorobenzene 0 1 950 950 ND 950 U N/A Yes No SV
1,2-Dichlorobenzene 0 1 950 950 ND 950 U N/A Yes No SV
1,3-Dichlorobenzene 0 1 950 950 ND 950 U N/A Yes No SV
1,4-Dichlorobenzene 0 1 950 950 ND 950 U N/A Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 1 950 950 ND 950 U N/A Yes No SV
2,4,5-Trichlorophenol 0 1 2,350 2,350 ND 2,350 U N/A Yes No SV
2,4,6-Trichlorophenol 0 1 950 950 ND 950 U N/A Yes No SV
2,4-Dichlorophenol 0 1 950 950 ND 950 U N/A Yes No SV
2,4-Dimethylphenol 0 1 950 950 ND 950 U N/A Yes No SV
2,4-Dinitrophenol 0 1 2,350 2,350 ND 2,350 U N/A Yes No SV
2,4-Dinitrotoluene 0 1 950 950 ND 950 U N/A Yes No SV
2,6-Dinitrotoluene 0 1 950 950 ND 950 U N/A Yes No SV
2-Chloronaphthalene 0 1 950 950 ND 950 U N/A Yes No SV
2-Chlorophenol 0 1 950 950 ND 950 U N/A Yes No SV
2-Methyl-4,6-Dinitrophenol 0 1 2,350 2,350 ND 2,350 U N/A Yes No SV
2-Methylphenol (o-Cresol) 0 1 950 950 ND 950 U N/A Yes No SV
2-Nitroaniline 0 1 950 950 ND 950 U N/A Yes No SV
2-Nitrophenol 0 1 950 950 ND 950 U N/A Yes No SV
3,3'-Dichlorobenzidine 0 1 950 950 ND 950 U N/A Yes No SV
3-Nitroaniline 0 1 2,350 2,350 ND 2,350 U N/A Yes No SV
4-Bromophenyl-phenylether 0 1 950 950 ND 950 U N/A Yes No SV
4-Chloro-3-methylphenol 0 1 950 950 ND 950 U N/A Yes No SV
4-Chloroaniline 0 1 950 950 ND 950 U N/A Yes No SV
4-Chlorophenylphenyl ether 0 1 950 950 ND 950 U N/A Yes No SV
4-Methylphenol (p-Cresol) 0 1 950 950 ND 950 U N/A Yes No SV
4-Nitroaniline 0 1 2,350 2,350 ND 2,350 U N/A Yes No SV
4-Nitrophenol 0 1 2,350 2,350 ND 2,350 U N/A Yes No SV
Benzo(b)fluoranthene 0 1 95 95 ND 95 U N/A No TOC normalized PAHs < TEC
Benzo(g,h,i)perylene 0 1 95 95 ND 95 U N/A No TOC normalized PAHs < TEC
Benzo(k)fluoranthene 0 1 95 95 ND 95 U N/A No TOC normalized PAHs < TEC
bis(2-Chloroethoxy)methane 0 1 950 950 ND 950 U N/A Yes No SV
bis(2-Chloroethyl)ether 0 1 95 95 ND 95 U N/A Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 0 1 950 950 ND 950 U 182 1, 2 5.22 Yes Max SQL > SV
Butylbenzylphthalate 0 1 950 950 ND 950 U 182 1, 2 5.22 Yes Max SQL > SV
Carbazole 0 1 950 950 ND 950 U N/A Yes No SV
Dibenzofuran 0 1 950 950 ND 950 U N/A Yes No SV
Diethylphthalate 0 1 950 950 ND 950 U 182 1, 2 5.22 Yes Max SQL > SV
Dimethylphthalate 0 1 950 950 ND 950 U 182 1, 2 5.22 Yes Max SQL > SV
Di-n-butylphthalate 0 1 950 950 ND 950 U 182 1, 2 5.22 Yes Max SQL > SV
Di-n-octylphthalate 0 1 950 950 ND 950 U 182 1, 2 5.22 Yes Max SQL > SV
Hexachlorobenzene 0 1 950 950 ND 950 U N/A Yes No SV
Hexachlorobutadiene 0 1 950 950 ND 950 U N/A Yes No SV
Hexachlorocyclopentadiene 0 1 950 950 ND 950 U N/A Yes No SV
Hexachloroethane 0 1 950 950 ND 950 U N/A Yes No SV
Indeno(1,2,3-cd)pyrene 0 1 95 95 ND 95 U N/A No TOC normalized PAHs < TEC
Isophorone 0 1 950 950 ND 950 U N/A Yes No SV
Nitrobenzene 0 1 950 950 ND 950 U N/A Yes No SV
N-Nitroso-di-n-propylaMine 0 1 95 95 ND 95 U N/A Yes No SV
N-NitrosodiphenylaMine 0 1 950 950 ND 950 U N/A Yes No SV
Pentachlorophenol 0 1 2350 2350 ND 2,350 U N/A Yes No SV
Phenol 0 1 950 950 ND 950 U N/A Yes No SV

SVOCs (µg/kg)

Pesticides (µg/kg)
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1,1,1-Trichloroethane 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
1,1,2,2-Tetrachloroethane 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
1,1,2-Trichloroethane 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
1,1-Dichloroethane 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
1,1-Dichloroethene 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
1,2-Dichloroethane 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
1,2-Dichloroethene (total) 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
1,2-Dichloropropane 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
2-Butanone (MEK) 1 1 98 98 041M18B101 98 J N/A Yes No SV
2-Hexanone 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
Acetone 1 1 440 440 041M18B101 440 J N/A Yes No SV
Benzene 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
Bromodichloromethane 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
Bromoform 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
Bromomethane 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
Carbon disulfide 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
Carbon tetrachloride 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
Chlorobenzene 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
Chloroethane 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
Chloroform 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
Chloromethane 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
cis-1,3-Dichloropropene 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
Dibromochloromethane 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
Ethylbenzene 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
Methylene chloride 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
Styrene 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
Tetrachloroethene 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
Toluene 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
trans-1,3-Dichloropropene 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
Trichloroethene 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV
Vinyl chloride 0 1 6.5 6.5 ND 6.5 U N/A Yes No SV
Xylene (Total) 0 1 21.5 21.5 ND 21.5 U N/A Yes No SV

2 = FDEP Threshold effects level N/A = No screening value available. g/kg = micrograms per kilograms

SV = Screening Value SQL = Sample Quantitation Limit

 SHQ = Screening Hazard Quotient Parameters in bold were detected and exceeded screening values.

 U or ND = Not Detected at or above the SQL mg/kg oc = milligrams per kilograms - organic carbon
 J = Estimated value UJ = Not detected.  SQL is estimated.

D = Diluted Result
1 = USEPA Region 4 Screening Value.  Detailed explanation for SVs provided in Section 8.0. HQ = Hazard Quotient mg/kg = milligrams per kilograms

Notes:
Sources for Screening Values: Supporting Information:

VOCs (µg/kg)



Table 10-7-27
Wetland 18B Phase II 
Sediment COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum 4,4'-DDD None 2-Butanone (MEK)
Arsenic 4,4'-DDT Acetone
Barium Total DDT
Beryllium
Calcium
Chromium
Cyanide (CN)
Iron
Lead
Magnesium
Manganese
Potassium
Selenium
Sodium
Vanadium

Cobalt 4,4'-DDE 1,2,4-Trichlorobenzene 1,1,1-Trichloroethane
Mercury Aldrin 1,2-Dichlorobenzene 1,1,2,2-Tetrachloroethane
Thallium alpha-BHC 1,3-Dichlorobenzene 1,1,2-Trichloroethane

alpha-Chlordane 1,4-Dichlorobenzene 1,1-Dichloroethane
beta-BHC 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1-Dichloroethene
delta-BHC 2,4,5-Trichlorophenol 1,2-Dichloroethane
Dieldrin 2,4,6-Trichlorophenol 1,2-Dichloroethene (total)
Endosulfan I 2,4-Dichlorophenol 1,2-Dichloropropane
Endosulfan II 2,4-Dimethylphenol 2-Hexanone
Endosulfan sulfate 2,4-Dinitrophenol 4-Methyl-2-Pentanone (MIBK)
Endrin 2,4-Dinitrotoluene Benzene
Endrin aldehyde 2,6-Dinitrotoluene Bromodichloromethane
Endrin ketone 2-Chloronaphthalene Bromoform
gamma-BHC (Lindane) 2-Chlorophenol Bromomethane
gamma-Chlordane 2-Methyl-4,6-Dinitrophenol Carbon disulfide
Heptachlor 2-Methylphenol (o-Cresol) Carbon tetrachloride
Heptachlor epoxide 2-Nitroaniline Chlorobenzene
Methoxychlor 2-Nitrophenol Chloroethane
Total BHC 3,3'-Dichlorobenzidine Chloroform
Total Chlordane 3-Nitroaniline Chloromethane
Total Endrin 4-Bromophenyl-phenylether cis-1,3-Dichloropropene
Toxaphene 4-Chloro-3-methylphenol Dibromochloromethane
Aroclor-1016 4-Chloroaniline Ethylbenzene
Aroclor-1221 4-Chlorophenylphenyl ether Methylene chloride
Aroclor-1232 4-Methylphenol (p-Cresol) Styrene
Aroclor-1242 4-Nitroaniline Tetrachloroethene
Aroclor-1248 4-Nitrophenol Toluene
Aroclor-1254 bis(2-Chloroethoxy)methane trans-1,3-Dichloropropene
Aroclor-1260 bis(2-Chloroethyl)ether Trichloroethene
Total PCBs bis(2-Ethylhexyl)phthalate (BEHP) Vinyl chloride

Butylbenzylphthalate Xylene (Total)
Carbazole
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol

Detected Parameters

Not Detected Parameters



Table 10-7-28
Wetland 18B Phase II 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value Source

Maximum 
Result    SV 

HQ

Average 
Result    
SV HQ

Maximu
m Result  

RV HQ

Average 
Result   
RV HQ

Number 
Detected 

> RV
Reference 

Concentration

Number Detected 
> Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

Aluminum 1 1 11,100 11,100 11,100 11,100 041M18B101 NA 0 4274 1 Yes EPC > RC and no RV
Arsenic 1 1 83.8 83.8 83.8 83.8 041M18B101 7.24 41.6 PEL 11.6 11.6 2.01 2.01 1 2.14 1 Yes EPC > RV and RC
Barium 1 1 10.9 10.9 10.9 10.9 J 041M18B101 NA 0 3.84 1 Yes EPC > RC and no RV
Beryllium 1 1 0.73 0.73 0.73 0.73 J 041M18B101 NA 0 0.13 1 Yes EPC > RC and no RV
Calcium 1 1 3,100 3,100 3,100 3,100 041M18B101 NA 0 1,978.80 1 No Essential Nutrient
Chromium 1 1 66.2 66.2 66.2 66.2 041M18B101 52.3 160 PEL 1.27 1.27 0.41 0.41 0 13.1 1 No EPC > RC, but < RV
Cobalt 0 1 0.5 0.5 0.5 0.5 0.5 U ND NA 0 0.91 0 No Parameter Not Detected
Cyanide (CN) 1 1 8.8 8.8 8.8 8.8 J 041M18B101 NA 0 1.29 1 Yes EPC > RC and no RV
Iron 1 1 128,000 128,000 128,000 128,000 041M18B101 NA 0 2,684.40 1 Yes EPC > RC and no RV
Lead 1 1 111 111 111 111 041M18B101 30.2 112 PEL 3.68 3.68 0.99 0.99 0 21.04 1 No EPC > RC, but < RV
Magnesium 1 1 3420 3,420 3,420 3,420 041M18B101 NA 0 2,943.60 1 No Essential Nutrient
Manganese 1 1 46.7 46.7 46.7 46.7 041M18B101 NA 0 9.81 1 Yes EPC > RC and no RV
Mercury 0 1 0.165 0.165 0.165 0.165 0.165 U ND 0.13 0.696 PEL 1.27 1.27 0.24 0.24 0 0.11 0 No Parameter Not Detected
Potassium 1 1 846 846 846 846 J 041M18B101 NA 0 899.72 0 No EPC < RC; Essential Nutrient
Selenium 1 1 2.2 2.2 2.2 2.2 041M18B101 NA 0 0.66 1 Yes EPC > RC and no RV
Sodium 1 1 3,300 3,300 3,300 3,300 041M18B101 NA 0 11,439.60 0 No EPC < RC; Essential Nutrient
Thallium 0 1 0.5 0.5 0.5 0.5 0.5 UJ ND NA 0 0.39 0 No Parameter Not Detected
Vanadium 1 1 50.9 50.9 50.9 50.9 041M18B101 NA 0 8.59 1 Yes EPC > RC and no RV

Aroclor-1016 0 1 250 250 250 250 250 U ND 21.6 189 PEL 11.6 11.6 1.32 1.32 0 0 No Parameter Not Detected; Max SQL > RV
Aroclor-1221 0 1 250 250 250 250 250 U ND 67 189 PEL 3.73 3.73 1.32 1.32 0 0 No Parameter Not Detected; Max SQL > RV
Aroclor-1232 0 1 250 250 250 250 250 U ND 21.6 189 PEL 11.6 11.6 1.32 1.32 0 0 No Parameter Not Detected; Max SQL > RV
Aroclor-1242 0 1 250 250 250 250 250 U ND 21.6 189 PEL 11.6 11.6 1.32 1.32 0 0 No Parameter Not Detected; Max SQL > RV
Aroclor-1248 0 1 250 250 250 250 250 U ND 21.6 189 PEL 11.6 11.6 1.32 1.32 0 0 No Parameter Not Detected; Max SQL > RV
Aroclor-1254 0 1 250 250 250 250 250 U ND 21.6 189 PEL 11.6 11.6 1.32 1.32 0 0 No Parameter Not Detected; Max SQL > RV
Aroclor-1260 0 1 250 250 250 250 250 U ND 21.6 189 PEL 11.6 11.6 1.32 1.32 0 0 No Parameter Not Detected; Max SQL > RV
Total PCBs 0 1 1,750 1,750 1,750 1,750 1750 U ND 21.6 189 PEL 81 81 9.26 9.26 0 0 No Parameter Not Detected; Max SQL > RV

Aldrin 0 1 12 12 12 12 12 U ND NA 0 0 No Parameter Not Detected
Dieldrin 0 1 25 25 25 25 25 U ND 0.716 4.3 PEL 34.9 34.9 5.81 5.81 0 0 No Parameter Not Detected; Max SQL > RV
Endosulfan I 0 1 12 12 12 12 12 U ND NA 0 0 No Parameter Not Detected
Endosulfan II 0 1 25 25 25 25 25 U ND NA 0 0 No Parameter Not Detected
Endosulfan sulfate 0 1 25 25 25 25 25 U ND NA 0 0 No Parameter Not Detected
Heptachlor 0 1 12 12 12 12 12 U ND NA 0 0 No Parameter Not Detected
Heptachlor epoxide 0 1 12 12 12 12 12 U ND NA 0 0 No Parameter Not Detected
Methoxychlor 0 1 120 120 120 120 120 U ND NA 0 0 No Parameter Not Detected
Toxaphene 0 1 1,200 1,200 1,200 1,200 1,200 U ND NA 0 0 No Parameter Not Detected
alpha-Chlordane 0 1 12 12 12 12 12 U ND 1.7 4.79 PEL 7.06 7.06 2.51 2.51 0 0 No Parameter Not Detected; Max SQL > RV
gamma-Chlordane 0 1 12 12 12 12 12 U ND 1.7 4.79 PEL 7.06 7.06 2.51 2.51 0 0 No Parameter Not Detected; Max SQL > RV
Total Chlordane 0 1 24 24 24 24 24 U ND 1.7 4.79 PEL 14.1 14.1 5.01 5.01 0 0 No Parameter Not Detected; Max SQL > RV
Endrin 0 1 25 25 25 25 25 U ND 3.3 NA 7.58 7.58 0 0 No Parameter Not Detected
Endrin aldehyde 0 1 25 25 25 25 25 U ND 3.3 NA 7.58 7.58 0 0 No Parameter Not Detected
Endrin ketone 0 1 25 25 25 25 25 U ND 3.3 NA 7.58 7.58 0 0 No Parameter Not Detected
Total Endrin 0 1 75 75 75 75 75 U ND 3.3 NA 22.7 22.7 0 0 No Parameter Not Detected
alpha-BHC 0 1 12 12 12 12 12 UJ ND 0.99 PEL 12.1 12.1 0 0 No Parameter Not Detected; Max SQL > RV
beta-BHC 0 1 12 12 12 12 12 U ND 0.32 0.99 PEL 37.5 37.5 12.1 12.1 0 0 No Parameter Not Detected; Max SQL > RV
delta-BHC 0 1 12 12 12 12 12 U ND 0.32 0.99 PEL 37.5 37.5 12.1 12.1 0 0 No Parameter Not Detected; Max SQL > RV
gamma-BHC (Lindane) 0 1 12 12 12 12 12 U ND 0.32 0.99 PEL 37.5 37.5 12.1 12.1 0 0 No Parameter Not Detected; Max SQL > RV
Total BHC 0 1 48 48 48 48 48 U ND 0.32 0.99 PEL 150 150 48.5 48.5 0 0 No Parameter Not Detected; Max SQL > RV
4,4'-DDD 1 1 280 280 280 280 D 041M18B101 1.22 7.81 PEL 230 230 35.9 35.9 1 50 1 Yes EPC > RV and RC
4,4'-DDE 0 1 25 25 25 25 25 U ND 2.07 374 PEL 12.1 12.1 0.07 0.07 0 40 0 No Parameter Not Detected
4,4'-DDT 1 1 1,800 1,800 1,800 1,800 D 041M18B101 1.19 4.77 PEL 1510 1510 377 377 1 20 1 Yes EPC > RV and RC
Total DDT 1 1 2,110 2,110 2,110 2,110 041M18B101 3.3 51.7 PEL 638 638 40.7 40.7 1 110 1 Yes EPC > RV and RC

1,2,4-Trichlorobenzene 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
1,2-Dichlorobenzene 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
1,4-Dichlorobenzene 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 1 2,350 2,350 2,350 2,350 2,350 U ND NA 0 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
2,4-Dichlorophenol 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
2,4-Dimethylphenol 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrophenol 0 1 2,350 2,350 2,350 2,350 2,350 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
2-Chloronaphthalene 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
2-Chlorophenol 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 1 2,350 2,350 2,350 2,350 2,350 U ND NA 0 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
2-Nitroaniline 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
2-Nitrophenol 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
3-Nitroaniline 0 1 2,350 2,350 2,350 2,350 2,350 U ND NA 0 0 No Parameter Not Detected
4-Bromophenyl-phenylether 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
4-Chloro-3-methylphenol 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
4-Chloroaniline 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
4-Methylphenol (p-Cresol) 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
4-Nitroaniline 0 1 2,350 2,350 2,350 2,350 2,350 U ND NA 0 0 No Parameter Not Detected

Metals (mg/kg)

PCBs ( g/kg)

Pesticides ( g/kg)

SVOCs ( g/kg)



Table 10-7-28
Wetland 18B Phase II 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value Source

Maximum 
Result    SV 

HQ

Average 
Result    
SV HQ

Maximu
m Result  

RV HQ

Average 
Result   
RV HQ

Number 
Detected 

> RV
Reference 

Concentration

Number Detected 
> Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

4-Nitrophenol 0 1 2,350 2,350 2,350 2,350 2,350 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 1 95 95 95 95 95 U ND NA 0 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 0 1 950 950 950 950 950 U ND 182 2,647 PEL 5.22 5.22 0.36 0.36 0 0 No Parameter Not Detected
Butylbenzylphthalate 0 1 950 950 950 950 950 U ND 182 2,647 PEL 5.22 5.22 0.36 0.36 0 0 No Parameter Not Detected
Carbazole 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
Dibenzofuran 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
Diethylphthalate 0 1 950 950 950 950 950 U ND 182 2,647 PEL 5.22 5.22 0.36 0.36 0 0 No Parameter Not Detected
Dimethylphthalate 0 1 950 950 950 950 950 U ND 182 2,647 PEL 5.22 5.22 0.36 0.36 0 0 No Parameter Not Detected
Di-n-butylphthalate 0 1 950 950 950 950 950 U ND 182 2,647 PEL 5.22 5.22 0.36 0.36 0 0 No Parameter Not Detected
Di-n-octylphthalate 0 1 950 950 950 950 950 U ND 182 2,647 PEL 5.22 5.22 0.36 0.36 0 0 No Parameter Not Detected
Hexachlorobenzene 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
Hexachlorobutadiene 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
Hexachloroethane 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
Isophorone 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
Nitrobenzene 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 1 95 95 95 95 95 U ND NA 0 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected
Pentachlorophenol 0 1 2,350 2,350 2,350 2,350 2,350 U ND NA 0 0 No Parameter Not Detected
Phenol 0 1 950 950 950 950 950 U ND NA 0 0 No Parameter Not Detected

1,1,1-Trichloroethane 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
1,1,2,2-Tetrachloroethane 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethane 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethene 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethane 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethene (total) 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloropropane 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
2-Butanone (MEK) 1 1 98 98 98 98 J 041M18B101 NA 0 0 Yes No SV, no RV, and no RC
2-Hexanone 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
Acetone 1 1 440 440 440 440 J 041M18B101 NA 0 0 Yes No SV, no RV, and no RC
Benzene 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
Bromodichloromethane 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
Bromoform 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
Bromomethane 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
Carbon disulfide 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
Carbon tetrachloride 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
Chlorobenzene 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
Chloroethane 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
Chloroform 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
Chloromethane 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
cis-1,3-Dichloropropene 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
Dibromochloromethane 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
Ethylbenzene 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
Methylene chloride 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
Styrene 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
Tetrachloroethene 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
Toluene 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
trans-1,3-Dichloropropene 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
Trichloroethene 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected
Vinyl chloride 0 1 6.5 6.5 6.5 6.5 6.5 U ND NA 0 0 No Parameter Not Detected
Xylene (Total) 0 1 21.5 21.5 21.5 21.5 21.5 U ND NA 0 0 No Parameter Not Detected

Sources for Refinement Values (RVs):
PEL = FDEP Probable Effects Level
MEC = Swartz Midrange Effect Concentration
  
  U or ND = Not Detected at or above the SQL PEL  = Probable effects level. As a result, some average detections may exceed the maximum detections

N/A = No screening value available D = Diluted Result HQ   = Hazard Quotient. Average result calculations include summing detections and one half the detection limits for not detected parameters. 
HQ = Hazard Quotient UJ = Not detected.  SQL is estimated.  RV   = Refinement value (detailed explanation of RVs provided in Section 8). N/A   = Not applicable.

SVOCs ( g/kg) - cont.

SQL = Sample Quantitation Limit J = Estimated Value SV   = Screening value (detailed explanation for SVs provided in Section 8). N/R   = No refinement value available.

VOCs ( g/kg)

Notes:
Supporting Information: Supporting Information:



Table 10-7-29 
Wetland 18B Phase II   
Sediment COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum 4,4'-DDD None None
Arsenic 4,4'-DDT
Barium Total DDT
Beryllium
Cyanide (CN)
Iron
Manganese
Selenium
Vanadium

Detected Parameters



Table 10-7-30
Wetland 18B Phase II 
Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM
ERM 

Quotient

041M18B101 12/14/1995 mg/kg 83.8 Arsenic 8.2 70 1.20
041M18B101 12/14/1995 mg/kg 0.5 U Cadmium 1.2 9.6 0.05
041M18B101 12/14/1995 mg/kg 66.2 Chromium 81 370 0.18
041M18B101 12/14/1995 mg/kg 17.9 Copper 34 270 0.07
041M18B101 12/14/1995 mg/kg 111 Lead 46.7 218 0.51
041M18B101 12/14/1995 mg/kg 0.165 U Mercury 0.15 0.71 0.23
041M18B101 12/14/1995 mg/kg 2.05 U Nickel 20.9 51.6 0.04
041M18B101 12/14/1995 mg/kg 0.7 U Silver 1 3.7 0.19
041M18B101 12/14/1995 mg/kg 49.3 Zinc 150 410 0.12
041M18B101 12/14/1995 g/kg 25 U 4,4'-DDE 2.2 27 0.93

041M18B101 12/14/1995 g/kg 1,800 D 4,4'-DDT 1.58 46.1 39.05
041M18B101 12/14/1995 g/kg 1,750 U Total PCBs 22.7 180 9.72
041M18B101 12/14/1995 g/kg 95 U 2-Methylnaphthalene 70 670 0.14
041M18B101 12/14/1995 g/kg 47 U Acenaphthene 16 500 0.09
041M18B101 12/14/1995 g/kg 95 U Acenaphthylene 44 640 0.15
041M18B101 12/14/1995 g/kg 95 U Anthracene 85.3 1,100 0.09
041M18B101 12/14/1995 g/kg 95 U Benzo(a)anthracene 261 1,600 0.06
041M18B101 12/14/1995 g/kg 95 U Benzo(a)pyrene 430 1,600 0.06
041M18B101 12/14/1995 g/kg 95 U Chrysene 384 2,800 0.03
041M18B101 12/14/1995 g/kg 95 U Dibenz(a,h)anthracene 63.4 260 0.37
041M18B101 12/14/1995 g/kg 95 U Fluoranthene 600 5,100 0.02
041M18B101 12/14/1995 g/kg 47 U Fluorene 19 540 0.09
041M18B101 12/14/1995 g/kg 95 U Naphthalene 160 2,100 0.05
041M18B101 12/14/1995 g/kg 95 U Phenanthrene 240 1,500 0.06
041M18B101 12/14/1995 g/kg 95 U Pyrene 665 2,600 0.04
041M18B101 12/14/1995 ERM Quotient Sum 53.52
041M18B101 12/14/1995 Mean ERM Quotient 2.14
041M18B101 12/14/1995 Mean ERM Quotient without ND 1.64
041M18B101 12/14/1995 Mean ERM Quotient Category 4

Notes:
ERL = Effects Range Low
ERM = Effects Range Median
mg/kg = milligrams per kilogram

Shaded and bold cells indicate constituent exceeds ERM.

g/kg = micrograms per kilogram
U = not detected at or above the SQL (value in table is 1/2 reported value)
J = estimated value
Shaded cells indicate constituent exceeds ERL.



Table 10-7-31
Wetland 18B Phase II
 Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement

? Rationale
Metals ( g/L)
Aluminum 1 1 119 119 119 041W18B101 119 J NA Yes No SV
Antimony 0 1 1 1 1 1 ND 1 UJ NA Yes No SV
Arsenic 0 1 2.8 2.8 2.8 2.8 ND 2.8 U 36 EPA 0.08 No Max SQL< SV
Barium 0 1 3.1 3.1 3.1 3.1 ND 3.1 U NA Yes No SV
Beryllium 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Cadmium 0 1 1.5 1.5 1.5 1.5 ND 1.5 U 9.3 EPA 0.16 No Max SQL< SV
Calcium 1 1 7,760 7,760 7,760 041W18B101 7,760 NA Yes No SV
Chromium 0 1 4 4 4 4 ND 4 U 50 EPA 0.08 No Max SQL< SV
Cobalt 0 1 1.5 1.5 1.5 1.5 ND 1.5 U NA Yes No SV
Copper 0 1 2 2 2 2 ND 2 U 2.9 EPA 0.69 No Max SQL< SV
Cyanide (CN) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 1 EPA 2.5 Yes Max SQL > SV
Iron 1 1 10,900 10,900 10,900 041W18B101 10,900 NA Yes No SV
Lead 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 8.5 EPA 0.06 No Max SQL< SV
Magnesium 1 1 7,280 7,280 7,280 041W18B101 7,280 NA Yes No SV
Manganese 1 1 110 110 110 041W18B101 110 NA Yes No SV
Mercury 0 1 0.07 0.07 0.07 0.07 ND 0.07 U 0.025 EPA 2.8 Yes Max SQL > SV
Nickel 0 1 6 6 6 6 ND 6 U 8.3 EPA 0.72 No Max SQL< SV
Potassium 1 1 3,600 3,600 3,600 041W18B101 3,600 J NA Yes No SV
Selenium 0 1 1.5 1.5 1.5 1.5 ND 1.5 U 71 EPA 0.02 No Max SQL< SV
Silver 0 1 2 2 2 2 ND 2 U 0.23 EPA 8.7 Yes Max SQL > SV
Sodium 1 1 48,300 48,300 48,300 041W18B101 48,300 NA Yes No SV
Thallium 0 1 1.5 1.5 1.5 1.5 ND 1.5 U 6.3 FDEP 0.24 No Max SQL< SV
Vanadium 0 1 1 1 1 1 ND 1 U NA Yes No SV
Zinc 0 1 1.5 1.5 1.5 1.5 ND 1.5 U 86 EPA 0.02 No Max SQL< SV
Pesticides  ( g/L)
Aldrin 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Dieldrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan I 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.0087 EPA 2.87 Yes Max SQL > SV
Endosulfan II 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan sulfate 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Heptachlor 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.0036 EPA 6.94 Yes Max SQL > SV
Heptachlor epoxide 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 Yes Max SQL > SV
Methoxychlor 0 1 0.25 0.25 0.25 0.25 ND 0.25 U NA Yes No SV
Toxaphene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
alpha-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Total Chlordane 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.004 EPA 12.5 Yes Max SQL > SV
Endrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin aldehyde 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin ketone 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 21.7 Yes Max SQL > SV
Total Endrin 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
alpha-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.005 FDEP 5 Yes Max SQL > SV
beta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
delta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-BHC (Lindane) 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.016 EPA 1.56 Yes Max SQL > SV
Total BHC 0 1 0.1 0.1 0.1 0.1 ND 0.1 U NA Yes No SV
4,4'-DDD 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 Yes Max SQL > SV
4,4'-DDE 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 Yes Max SQL > SV
4,4'-DDT 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 84.7 Yes Max SQL > SV
Total DDT 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
PCBs ( g/L)
Aroclor-1016 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1221 0 1 1 1 1 1 ND 1 U NA Yes No SV
Aroclor-1232 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1242 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1248 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1254 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1260 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 FDEP 35.7 Yes Max SQL > SV
Total PCB 0 1 4 4 4 4 ND 4 U NA Yes No SV



Table 10-7-31
Wetland 18B Phase II
 Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement

? Rationale
SVOCs  ( g/L)
1,2,4-Trichlorobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4,5-Trichlorophenol 0 1 10 10 10 10 ND 10 U NA Yes No SV
2,4,6-Trichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dimethylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dinitrophenol 0 1 10 10 10 10 ND 10 U NA Yes No SV
2,4-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,6-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Chloronaphthalene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Chlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Methyl-4,6-Dinitrophenol 0 1 10 10 10 10 ND 10 U NA Yes No SV
2-Methylphenol (o-Cresol) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Nitroaniline 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Nitrophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
3,3'-Dichlorobenzidine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
3-Nitroaniline 0 1 10 10 10 10 ND 10 U NA Yes No SV
4-Bromophenyl-phenylether 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chloro-3-methylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chloroaniline 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chlorophenylphenyl ether 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Methylphenol (p-Cresol) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Nitroaniline 0 1 10 10 10 10 ND 10 U NA Yes No SV
4-Nitrophenol 0 1 10 10 10 10 ND 10 U NA Yes No SV
Benzo(b)fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(g,h,i)perylene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(k)fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
bis(2-Chloroethoxy)methane 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
bis(2-Chloroethyl)ether 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Butylbenzylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Dibenzofuran 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Diethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Dimethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Di-n-butylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 3.4 EPA 0.74 No Max SQL< SV
Di-n-octylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Hexachlorobutadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorocyclopentadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachloroethane 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Indeno(1,2,3-cd)pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Isophorone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Nitrobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
N-Nitroso-di-n-propylamine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
N-Nitrosodiphenylamine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Pentachlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Phenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
PAHs ( g/L)
2-Methylnaphthalene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Acenaphthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Acenaphthylene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(a)anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(a)pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chrysene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Dibenz(a,h)anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Fluorene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Naphthalene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 23.5 EPA 0.02 No Max SQL< SV
Phenanthrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Total PAH 0 1 6.5 6.5 6.5 6.5 ND 6.5 U NA Yes No SV



Table 10-7-31
Wetland 18B Phase II
 Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement

? Rationale
VOCs ( g/L)
1,1,1-Trichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 270 FDEP 0.00 No Max SQL< SV
1,1,2,2-Tetrachloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1,2-Trichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1-Dichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 3.2 FDEP 0.16 No Max SQL< SV
1,2-Dibromo-3-Chloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dibromoethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 19.7 EPA 0.03 No Max SQL< SV
1,2-Dichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,3-Dichlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,4-Dichlorobenzene 1 1 1 1 1 041W18B101 1 3 FDEP 0.33 No Max Detect < SV
2-Hexanone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Benzene 1 1 1 1 1 041W18B101 1 71.28 FDEP 0.01 No Max Detect < SV
Bromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromodichloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromoform 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromomethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon disulfide 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon tetrachloride 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chlorobenzene 1 1 5 5 5 041W18B101 5 17 FDEP 0.29 No Max Detect < SV
Chloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chloroform 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 470.8 FDEP 0.00 No Max SQL< SV
Chloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
cis-1,2-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
cis-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Dibromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Ethylbenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 4.3 EPA 0.12 No Max SQL< SV
Methylene chloride 0 1 1 1 1 1 ND 1 U 1580 FDEP 0.00 No Max SQL< SV
Styrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Tetrachloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Toluene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 37 EPA 0.01 No Max SQL< SV
trans-1,2-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
trans-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Trichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Vinyl chloride 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Xylene (Total) 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV

Sources for Screening Values (SVs):
EPA = Ambient Water Quality Criteria
FDEP = Surface Water Quality Criteria
 
 
 
 
 

HQ = Hazard Quotient
SQL = Sample Quanitation Limit

Notes:
Supporting Information:

J = Estimated Value N/A   = Not Applicable.

N/A = No screening value available HQ   = Hazard Quotient. maximum detections.

UJ = Not detected.  SQL is estimated.  
D = Diluted Result

Supporting Information:
SV   = Screening value (detailed explanation for SVs provided in Section 8). Average result calculations include summing detections and one half the detection limits  
RV   = Refinement value (detailed explanation of RVs provided in Section 8). for not detected parameters.  As a result, some average detections may exceed the

U or ND = Not Detected at or above the SQL N/R   = No refinement value available. Parameters in bold were detected and exceeded the screening value.



Table 10-7-32
Wetland 18B Phase II 
Surface Water COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum None None None
Calcium
Iron
Magnesium
Manganese
Potassium
Sodium

Antimony Aldrin 1,2,4-Trichlorobenzene 1,1,2,2-Tetrachloroethane
Barium Dieldrin 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1,2-Trichloroethane
Beryllium Endosulfan I 2,4,5-Trichlorophenol 1,1-Dichloroethane
Cobalt Endosulfan II 2,4,6-Trichlorophenol 1,2-Dibromo-3-Chloropropane
Cyanide (CN) Endosulfan sulfate 2,4-Dichlorophenol 1,2-Dibromoethane
Mercury Heptachlor 2,4-Dimethylphenol 1,2-Dichloroethane
Silver Heptachlor epoxide 2,4-Dinitrophenol 1,2-Dichloropropane
Vanadium Methoxychlor 2,4-Dinitrotoluene 1,3-Dichlorobenzene

Toxaphene 2,6-Dinitrotoluene 2-Hexanone
alpha-Chlordane 2-Chloronaphthalene 4-Methyl-2-Pentanone (MIBK)
gamma-Chlordane 2-Chlorophenol Bromochloromethane
Total Chlordane 2-Methyl-4,6-Dinitrophenol Bromodichloromethane
Endrin 2-Methylphenol (o-Cresol) Bromoform
Endrin aldehyde 2-Nitroaniline Bromomethane
Endrin ketone 2-Nitrophenol Carbon disulfide
Total Endrin 3,3'-Dichlorobenzidine Carbon tetrachloride
alpha-BHC 3-Nitroaniline Chloroethane
beta-BHC 4-Bromophenyl-phenylether Chloromethane
delta-BHC 4-Chloro-3-methylphenol cis-1,2-Dichloroethene
gamma-BHC (Lindane) 4-Chloroaniline cis-1,3-Dichloropropene
Total BHC 4-Chlorophenylphenyl ether Dibromochloromethane
4,4'-DDD 4-Methylphenol (p-Cresol) Styrene
4,4'-DDE 4-Nitroaniline Tetrachloroethene
4,4'-DDT 4-Nitrophenol trans-1,2-Dichloroethene
Total DDT Benzo(b)fluoranthene trans-1,3-Dichloropropene
Aroclor-1016 Benzo(g,h,i)perylene Trichloroethene
Aroclor-1221 Benzo(k)fluoranthene Vinyl chloride
Aroclor-1232 bis(2-Chloroethoxy)methane Xylene (Total)
Aroclor-1242 bis(2-Chloroethyl)ether
Aroclor-1248 bis(2-Ethylhexyl)phthalate (BEHP)
Aroclor-1254 Butylbenzylphthalate
Aroclor-1260 Dibenzofuran
Total PCBs Diethylphthalate

Dimethylphthalate
Di-n-octylphthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Phenanthrene
Pyrene
Total PAHs

Detected Parameters 

Not Detected Parameters 



Table 10-7-33
Wetland 18B Phase II 
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Number 
Analyzed

Retained for 
Refinement? Rationale

Metals (µg/L)
Aluminum 1 1 119 119 119 041W18B101 119 J NA 2,927.50 0 1 No Max Result < Ref. Conc.
Antimony 0 1 1 1 1 1 ND 1 UJ NA 4.15 0 1 No Max SQL < Ref. Conc.
Barium 0 1 3.1 3.1 3.1 3.1 ND 3.1 U NA 9.43 0 1 No Max SQL < Ref. Conc.
Beryllium 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0.82 0 1 No Max SQL < Ref. Conc.
Calcium 1 1 7,760 7,760 7,760 041W18B101 7,760 NA 76,800 0 1 No Max Result < Ref. Conc.
Cobalt 0 1 1.5 1.5 1.5 1.5 ND 1.5 U NA 2.38 0 1 No Max SQL < Ref. Conc.
Cyanide (CN) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 1 EPA 2.5 2.5 4.1 0 1 No Max SQL < Ref. Conc.
Iron 1 1 10,900 10,900 10,900 041W18B101 10,900 NA 1,352 1 1 Yes Max Result > Ref. Conc.
Magnesium 1 1 7,280 7,280 7,280 041W18B101 7,280 NA 243,650 0 1 No Max Result < Ref. Conc.
Manganese 1 1 110 110 110 041W18B101 110 NA 12.15 1 1 Yes Max Result > Ref. Conc.
Mercury 0 1 0.07 0.07 0.07 0.07 ND 0.07 U 0.025 EPA 2.8 2.8 0.21 0 1 No Max SQL < Ref. Conc.
Potassium 1 1 3,600 3,600 3,600 041W18B101 3,600 J NA 81,250 0 1 No Max Result < Ref. Conc.
Silver 0 1 2 2 2 2 ND 2 U 0.23 EPA 9 8.7 3.01 0 1 No Max SQL < Ref. Conc.
Sodium 1 1 48,300 48,300 48,300 041W18B101 48,300 NA 1,952,000 0 1 No Max Result < Ref. Conc.
Vanadium 0 1 1 1 1 1 ND 1 U NA 6.69 0 1 No Max SQL < Ref. Conc.
Pesticides (µg/L)
Aldrin 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 1 No Parameter Not Detected
Dieldrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 1 No Parameter Not Detected
Endosulfan I 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.0087 EPA 3 2.87 0 1 No Parameter Not Detected; Max SQL > SV
Endosulfan II 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 1 No Parameter Not Detected
Endosulfan sulfate 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 1 No Parameter Not Detected
Heptachlor 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.0036 EPA 7 6.94 0 1 No Parameter Not Detected; Max SQL > SV
Heptachlor epoxide 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 625 0 1 No Parameter Not Detected; Max SQL > SV
Methoxychlor 0 1 0.25 0.25 0.25 0.25 ND 0.25 U NA 0 1 No Parameter Not Detected
Toxaphene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
alpha-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 1 No Parameter Not Detected
gamma-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 1 No Parameter Not Detected
Total Chlordane 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.004 EPA 12.5 12.5 0 1 No Parameter Not Detected; Max SQL > SV
Endrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 1 No Parameter Not Detected
Endrin aldehyde 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 1 No Parameter Not Detected
Endrin ketone 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 22 21.7 0 1 No Parameter Not Detected; Max SQL > SV
Total Endrin 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 1 No Parameter Not Detected
alpha-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.005 FDEP 5 5 0 1 No Parameter Not Detected; Max SQL > SV
beta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 1 No Parameter Not Detected
delta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 1 No Parameter Not Detected
gamma-BHC (Lindane) 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.016 EPA 2 1.56 0 1 No Parameter Not Detected; Max SQL > SV
Total BHC 0 1 0.1 0.1 0.1 0.1 ND 0.1 U NA 0 1 No Parameter Not Detected
4,4'-DDD 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 167 0 1 No Parameter Not Detected; Max SQL > SV
4,4'-DDE 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 250 0 1 No Parameter Not Detected; Max SQL > SV
4,4'-DDT 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 85 84.7 0 1 No Parameter Not Detected; Max SQL > SV
Total DDT 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 1 No Parameter Not Detected
PCBs (µg/L)
Aroclor-1016 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Aroclor-1221 0 1 1 1 1 1 ND 1 U NA 0 1 No Parameter Not Detected
Aroclor-1232 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Aroclor-1242 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Aroclor-1248 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Aroclor-1254 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Aroclor-1260 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 FDEP 36 35.7 0 1 No Parameter Not Detected; Max SQL > SV
Total PCB 0 1 4 4 4 4 ND 4 U NA 0 1 No Parameter Not Detected
SVOCs (µg/L)
1,2,4-Trichlorobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2,4,5-Trichlorophenol 0 1 10 10 10 10 ND 10 U NA 0 1 No Parameter Not Detected
2,4,6-Trichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2,4-Dichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2,4-Dimethylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2,4-Dinitrophenol 0 1 10 10 10 10 ND 10 U NA 0 1 No Parameter Not Detected
2,4-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2,6-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2-Chloronaphthalene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2-Chlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 1 10 10 10 10 ND 10 U NA 0 1 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2-Nitroaniline 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2-Nitrophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
3-Nitroaniline 0 1 10 10 10 10 ND 10 U NA 0 1 No Parameter Not Detected
4-Bromophenyl-phenylether 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
4-Chloro-3-methylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
4-Chloroaniline 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
4-Methylphenol (p-Cresol) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
4-Nitroaniline 0 1 10 10 10 10 ND 10 U NA 0 1 No Parameter Not Detected
4-Nitrophenol 0 1 10 10 10 10 ND 10 U NA 0 1 No Parameter Not Detected
Benzo(b)fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Benzo(g,h,i)perylene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Benzo(k)fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected



Table 10-7-33
Wetland 18B Phase II 
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Number 
Analyzed

Retained for 
Refinement? Rationale

SVOCs (µg/L) - cont.
bis(2-Chloroethoxy)methane 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Butylbenzylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Dibenzofuran 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Diethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Dimethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Di-n-octylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Hexachlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Hexachlorobutadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Hexachlorocyclopentadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Hexachloroethane 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Isophorone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Nitrobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
N-Nitrosodiphenylamine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Pentachlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Phenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
PAHs (µg/L)
2-Methylnaphthalene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Acenaphthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Acenaphthylene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Benzo(a)anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Benzo(a)pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Chrysene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Dibenz(a,h)anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Fluorene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Naphthalene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 23.5 EPA 0.02 0.02 0 1 No Max SQL < SV
Phenanthrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Total PAH 0 1 6.5 6.5 6.5 6.5 ND 6.5 U NA 0 1 No Parameter Not Detected
VOCs (µg/L)
1,1,2,2-Tetrachloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,1,2-Trichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,1-Dichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,2-Dibromo-3-Chloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,2-Dibromoethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,2-Dichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,2-Dichloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,3-Dichlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
2-Hexanone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Bromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Bromodichloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Bromoform 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Bromomethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Carbon disulfide 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Carbon tetrachloride 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Chloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Chloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
cis-1,2-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
cis-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Dibromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Styrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Tetrachloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
trans-1,2-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
trans-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Trichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Vinyl chloride 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Xylene (Total) 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected

parameters.  As a result, some average detections may exceed the Max detections.
 U or ND = Not Detected at or above the SQL N/R  = No refinement value available. Parameters in bold were detected and exceeded Ref. Conc.s.
 N/A = No screening value available J = Estimated Value PEL  = Probable effects level.

N/A   = Not Applicable.
FDEP = Surface Water Quality Criteria HQ = Hazard Quotient D = Diluted Result RV   = Refinement value (detailed explanation of RVs provided in Section 8). Average result calculations include summing detections and one half the detection limits for not detected 
EPA = Ambient Water Quality Criteria SQL = Sample Quanitation Limit UJ = Not detected.  SQL is estimated.  SV   = Screening value (detailed explanation for SVs provided in Section 8).

Notes:
Sources for Screening Values (SVs): Supporting Information: Supporting Information:



Table 10-7-34
Wetland 18B Phase II 
Surface Water COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Iron None None None
Manganese

Detected Parameters



Table 10-7-35
Wetland 18B Phase III 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed

Min 
SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Aluminum 1 1 605 605 041M18B101 605 N/A Yes No SV
Antimony 0 1 1 1 ND 1 UJ 12 2 0.08 No Max SQL< SV
Arsenic 1 1 13.8 13.8 041M18B101 13.8 7.24 1, 2 1.91 Yes Max Detect > SV
Barium 1 1 1.8 1.8 041M18B101 1.8 J N/A Yes No SV
Beryllium 1 1 0.07 0.07 041M18B101 0.07 J N/A Yes No SV
Cadmium 0 1 0.2 0.2 ND 0.2 UJ 0.676 1 0.30 No Max SQL< SV
Calcium 1 1 1,050 1,050 041M18B101 1,050 N/A Yes No SV
Chromium 1 1 3.6 3.6 041M18B101 3.6 52.3 1, 2 0.07 No Max Detect < SV
Cobalt 0 1 0.135 0.135 ND 0.135 UJ N/A Yes No SV
Copper 1 1 1.7 1.7 041M18B101 1.7 18.7 1, 2 0.09 No Max Detect < SV
Cyanide (CN) 0 1 0.6 0.6 ND 0.6 UJ N/A Yes No SV
Iron 1 1 20,800 20,800 041M18B101 20,800 N/A Yes No SV
Lead 1 1 5.9 5.9 041M18B101 5.9 30.2 1, 2 0.20 No Max Detect < SV
Magnesium 1 1 869 869 041M18B101 869 N/A Yes No SV
Manganese 1 1 10.8 10.8 041M18B101 10.8 N/A Yes No SV
Mercury 0 1 0.01 0.01 ND 0.01 U 0.13 1, 2 0.08 No Max SQL< SV
Nickel 0 1 0.275 0.275 ND 0.275 U 15.9 1, 2 0.02 No Max SQL< SV
Potassium 1 1 220 220 041M18B101 220 N/A Yes No SV
Selenium 1 1 0.74 0.74 041M18B101 0.74 J N/A Yes No SV
Silver 0 1 0.06 0.06 ND 0.06 UJ 0.733 1 0.08 No Max SQL< SV
Sodium 1 1 3,750 3,750 041M18B101 3,750 N/A Yes No SV
Thallium 0 1 0.4 0.4 ND 0.4 U N/A Yes No SV
Vanadium 1 1 6.3 6.3 041M18B101 6.3 N/A Yes No SV
Zinc 1 1 5.7 5.7 041M18B101 5.7 124 1, 2 0.05 No Max Detect < SV

2-Methylnaphthalene 0 1 335 335 ND 335 U 20.2 1 16.6 Yes Max SQL > SV
Acenaphthene 0 1 335 335 ND 335 U 6.71 1 49.9 Yes Max SQL > SV
Acenaphthylene 0 1 335 335 ND 335 U 5.87 1 57.1 Yes Max SQL > SV
Anthracene 0 1 335 335 ND 335 U 46.9 1 7.14 Yes Max SQL > SV
Benzo(a)anthracene 0 1 335 335 ND 335 U 74.8 1 4.48 Yes Max SQL > SV
Benzo(a)pyrene 0 1 335 335 ND 335 U 88.8 1 3.77 Yes Max SQL > SV
Chrysene 0 1 335 335 ND 335 U 108 1 3.1 Yes Max SQL > SV
Dibenz(a,h)anthracene 0 1 335 335 ND 335 U 6.22 1 53.9 Yes Max SQL > SV
Fluoranthene 0 1 335 335 ND 335 U 113 1 2.96 Yes Max SQL > SV
Fluorene 0 1 335 335 ND 335 U 21.2 1 15.8 Yes Max SQL > SV
Naphthalene 0 1 335 335 ND 335 U 34.6 1 9.68 Yes Max SQL > SV
Phenanthrene 0 1 335 335 ND 335 U 86.7 1 3.86 Yes Max SQL > SV
Pyrene 0 1 335 335 ND 335 U 153 1 2.19 Yes Max SQL > SV
Total PAHs 0 1 4,360 4,360 ND 4,360 U 1,684 1, 2 2.59 Yes Max SQL > SV
TOC Normalized PAHs 0 1 483.9 483.89 ND 483.89 U 290 3 1.67 Yes Max SQL > SV

Aroclor-1016 0 1 33.5 33.5 ND 33.5 U 21.6 N/A 1.55 Yes Max SQL > SV
Aroclor-1221 0 1 70 70 ND 70 U 67 2 1.04 Yes Max SQL > SV
Aroclor-1232 0 1 33.5 33.5 ND 33.5 U 21.6 N/A 1.55 Yes Max SQL > SV
Aroclor-1242 0 1 33.5 33.5 ND 33.5 U 21.6 N/A 1.55 Yes Max SQL > SV
Aroclor-1248 0 1 33.5 33.5 ND 33.5 U 21.6 N/A 1.55 Yes Max SQL > SV
Aroclor-1254 0 1 33.5 33.5 ND 33.5 U 21.6 N/A 1.55 Yes Max SQL > SV
Aroclor-1260 0 1 33.5 33.5 ND 33.5 U 21.6 N/A 1.55 Yes Max SQL > SV
Total PCBs 0 1 271 271 ND 271 U 21.6 1 12.5 Yes Max SQL > SV

Metals (mg/kg)

PAHs ( g/kg)

PCBs ( g/kg)



Table 10-7-35
Wetland 18B Phase III 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed

Min 
SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Aldrin 0 1 1.75 1.75 ND 1.75 U N/A Yes No SV
Dieldrin 0 1 3.35 3.35 ND 3.35 U 0.716 1 4.68 Yes Max SQL > SV
Endosulfan I 0 1 1.75 1.75 ND 1.75 U N/A Yes No SV
Endosulfan II 0 1 3.35 3.35 ND 3.35 U N/A Yes No SV
Endosulfan sulfate 0 1 3.35 3.35 ND 3.35 U N/A Yes No SV
Heptachlor 0 1 1.75 1.75 ND 1.75 U N/A Yes No SV
Heptachlor epoxide 0 1 1.75 1.75 ND 1.75 U N/A Yes No SV
Methoxychlor 0 1 17.5 17.5 ND 17.5 U N/A Yes No SV
Toxaphene 0 1 175 175 ND 175 U N/A Yes No SV
alpha-Chlordane 0 1 1.75 1.75 ND 1.75 U 1.7 1 1.03 Yes Max SQL > SV
gamma-Chlordane 0 1 1.75 1.75 ND 1.75 U 1.7 1 1.03 Yes Max SQL > SV
Total Chlordane 0 1 3.5 3.5 ND 3.5 U 1.7 1 2.06 Yes Max SQL > SV
Endrin 0 1 3.35 3.35 ND 3.35 U 3.3 2 1.02 Yes Max SQL > SV
Endrin aldehyde 0 1 3.35 3.35 ND 3.35 U 3.3 2 1.02 Yes Max SQL > SV
Endrin ketone 0 1 3.35 3.35 ND 3.35 U 3.3 2 1.02 Yes Max SQL > SV
Total Endrin 0 1 10.1 10.1 ND 10.1 U 3.3 2 3.05 Yes Max SQL > SV
alpha-BHC 0 1 1.75 1.75 ND 1.75 U N/A Yes No SV
beta-BHC 0 1 1.75 1.75 ND 1.75 U 0.32 N/A 5.47 Yes Max SQL > SV
delta-BHC 0 1 1.75 1.75 ND 1.75 U 0.32 N/A 5.47 Yes Max SQL > SV
gamma-BHC (Lindane) 0 1 1.75 1.75 ND 1.75 U 0.32 1 5.47 Yes Max SQL > SV
Total BHC 0 1 7 7 ND 7 U 0.32 2 21.9 Yes Max SQL > SV
4,4'-DDD 1 1 36 36 041M18B101 36 1.22 1 29.5 Yes Max Detect > SV
4,4'-DDE 1 1 6.1 6.1 041M18B101 6.1 J 2.07 1 2.95 Yes Max Detect > SV
4,4'-DDT 1 1 110 110 041M18B101 110 D 1.19 1 92.4 Yes Max Detect > SV
Total DDT 1 1 152 152 041M18B101 152 3.3 2 46.1 Yes Max Detect > SV

1,2,4-Trichlorobenzene 0 1 335 335 ND 335 U N/A Yes No SV
1,2-Dichlorobenzene 0 1 335 335 ND 335 U N/A Yes No SV
1,3-Dichlorobenzene 0 1 335 335 ND 335 U N/A Yes No SV
1,4-Dichlorobenzene 0 1 335 335 ND 335 U N/A Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 1 335 335 ND 335 U N/A Yes No SV
2,4,5-Trichlorophenol 0 1 335 335 ND 335 U N/A Yes No SV
2,4,6-Trichlorophenol 0 1 335 335 ND 335 U N/A Yes No SV
2,4-Dichlorophenol 0 1 335 335 ND 335 U N/A Yes No SV
2,4-Dimethylphenol 0 1 335 335 ND 335 U N/A Yes No SV
2,4-Dinitrophenol 0 1 800 800 ND 800 U N/A Yes No SV
2,4-Dinitrotoluene 0 1 335 335 ND 335 U N/A Yes No SV
2,6-Dinitrotoluene 0 1 335 335 ND 335 U N/A Yes No SV
2-Chloronaphthalene 0 1 335 335 ND 335 U N/A Yes No SV
2-Chlorophenol 0 1 335 335 ND 335 U N/A Yes No SV
2-Methyl-4,6-Dinitrophenol 0 1 800 800 ND 800 U N/A Yes No SV
2-Methylphenol (o-Cresol) 0 1 335 335 ND 335 U N/A Yes No SV
2-Nitroaniline 0 1 800 800 ND 800 U N/A Yes No SV
2-Nitrophenol 0 1 335 335 ND 335 U N/A Yes No SV
3,3'-Dichlorobenzidine 0 1 650 650 ND 650 U N/A Yes No SV
3-Methylphenol/4-Methylphenol 0 1 335 335 ND 335 U Yes No SV
3-Nitroaniline 0 1 800 800 ND 800 U N/A Yes No SV
4-Bromophenyl-phenylether 0 1 335 335 ND 335 U N/A Yes No SV
4-Chloro-3-methylphenol 0 1 335 335 ND 335 U N/A Yes No SV
4-Chloroaniline 0 1 335 335 ND 335 U N/A Yes No SV
4-Chlorophenylphenyl ether 0 1 335 335 ND 335 U N/A Yes No SV
4-Nitroaniline 0 1 800 800 ND 800 U N/A Yes No SV
4-Nitrophenol 0 1 800 800 ND 800 U N/A Yes No SV
Benzo(b)fluoranthene 0 1 335 335 ND 335 U N/A Yes No SV
Benzo(g,h,i)perylene 0 1 335 335 ND 335 U N/A Yes No SV
Benzo(k)fluoranthene 0 1 335 335 ND 335 U N/A Yes No SV
bis(2-Chloroethoxy)methane 0 1 335 335 ND 335 U N/A Yes No SV
bis(2-Chloroethyl)ether 0 1 335 335 ND 335 U N/A Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 0 1 335 335 ND 335 U 182 1, 2 1.84 Yes Max SQL > SV
Butylbenzylphthalate 0 1 335 335 ND 335 U 182 1, 2 1.84 Yes Max SQL > SV
Carbazole 0 1 335 335 ND 335 U N/A Yes No SV
Dibenzofuran 0 1 335 335 ND 335 U N/A Yes No SV

SVOCs ( g/kg)

Pesticides ( g/kg)



Table 10-7-35
Wetland 18B Phase III 
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Diethylphthalate 0 1 335 335 ND 335 U 182 1, 2 1.84 Yes Max SQL > SV
Dimethylphthalate 0 1 335 335 ND 335 U 182 1, 2 1.84 Yes Max SQL > SV
Di-n-butylphthalate 0 1 335 335 ND 335 U 182 1, 2 1.84 Yes Max SQL > SV
Di-n-octylphthalate 0 1 335 335 ND 335 U 182 1, 2 1.84 Yes Max SQL > SV
Hexachlorobenzene 0 1 335 335 ND 335 U N/A Yes No SV
Hexachlorobutadiene 0 1 335 335 ND 335 U N/A Yes No SV
Hexachlorocyclopentadiene 0 1 335 335 ND 335 U N/A Yes No SV
Hexachloroethane 0 1 335 335 ND 335 U N/A Yes No SV
Indeno(1,2,3-cd)pyrene 0 1 335 335 ND 335 U N/A Yes No SV
Isophorone 0 1 335 335 ND 335 U N/A Yes No SV
Nitrobenzene 0 1 335 335 ND 335 U N/A Yes No SV
N-Nitroso-di-n-propylaMine 0 1 335 335 ND 335 U N/A Yes No SV
N-NitrosodiphenylaMine 0 1 335 335 ND 335 U N/A Yes No SV
Pentachlorophenol 0 1 800 800 ND 800 U N/A Yes No SV
Phenol 0 1 335 335 ND 335 U N/A Yes No SV

1,1,1-Trichloroethane 0 1 5 5 ND 5 U N/A Yes No SV
1,1,2,2-Tetrachloroethane 0 1 5 5 ND 5 U N/A Yes No SV
1,1,2-Trichloroethane 0 1 5 5 ND 5 U N/A Yes No SV
1,1-Dichloroethane 0 1 5 5 ND 5 U N/A Yes No SV
1,1-Dichloroethene 0 1 5 5 ND 5 U N/A Yes No SV
1,2-Dichloroethane 0 1 5 5 ND 5 U N/A Yes No SV
1,2-Dichloroethene (total) 0 1 5 5 ND 5 U N/A Yes No SV
1,2-Dichloropropane 0 1 5 5 ND 5 U N/A Yes No SV
2-Butanone (MEK) 0 1 10 10 ND 10 U N/A Yes No SV
2-Hexanone 0 1 10 10 ND 10 U N/A Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 1 10 10 ND 10 U N/A Yes No SV
Acetone 1 1 53 53 041M18B101 53 N/A Yes No SV
Benzene 0 1 5 5 ND 5 U N/A Yes No SV
Bromodichloromethane 0 1 5 5 ND 5 U N/A Yes No SV
Bromoform 0 1 5 5 ND 5 U N/A Yes No SV
Bromomethane 0 1 10 10 ND 10 U N/A Yes No SV
Carbon disulfide 0 1 5 5 ND 5 U N/A Yes No SV
Carbon tetrachloride 0 1 5 5 ND 5 U N/A Yes No SV
Chlorobenzene 0 1 5 5 ND 5 U N/A Yes No SV
Chloroethane 0 1 10 10 ND 10 U N/A Yes No SV
Chloroform 0 1 5 5 ND 5 U N/A Yes No SV
Chloromethane 0 1 10 10 ND 10 U N/A Yes No SV
cis-1,3-Dichloropropene 0 1 5 5 ND 5 U N/A Yes No SV
Dibromochloromethane 0 1 5 5 ND 5 U N/A Yes No SV
Ethylbenzene 0 1 5 5 ND 5 U N/A Yes No SV
Methylene chloride 0 1 5 5 ND 5 U N/A Yes No SV
Styrene 0 1 5 5 ND 5 U N/A Yes No SV
Tetrachloroethene 0 1 5 5 ND 5 U N/A Yes No SV
Toluene 0 1 5 5 ND 5 U N/A Yes No SV
trans-1,3-Dichloropropene 0 1 5 5 ND 5 U N/A Yes No SV
Trichloroethene 0 1 5 5 ND 5 U N/A Yes No SV
Vinyl chloride 0 1 10 10 ND 10 U N/A Yes No SV
Xylene (Total) 0 1 5 5 ND 5 U N/A Yes No SV

Notes:
Sources for Screening Values: Supporting Information:
SV = Screening Value SQL = Sample Quantitation Limit D = Diluted Result
1 = USEPA Region 4 Screening Value.  Detailed explanation for SVs provided in Section 8.0. HQ = Hazard Quotient mg/kg = milligrams per kilograms
2 = FDEP Threshold effects level N/A = No screening value available. g/kg = micrograms per kilograms
 U or ND = Not Detected at or above the SQL mg/kg oc = milligrams per kilograms - organic carbon
 J = Estimated value UJ = Not detected.  SQL is estimated.
 SHQ = Screening Hazard Quotient Parameters in bold were detected and exceeded screening values.

VOCs ( g/kg)

SVOCs ( g/kg) - cont.



Table 10-7-36 
Wetland 18B Phase III  
Sediment COPCs Retained After Screening 

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum 4,4'-DDD None Acetone
Arsenic 4,4'-DDE
Barium 4,4'-DDT
Beryllium Total DDT
Calcium
Iron
Magnesium
Manganese
Potassium
Selenium
Sodium
Vanadium

Cobalt Aldrin 1,2,4-Trichlorobenzene 1,1,1-Trichloroethane
Cyanide (CN) alpha-BHC 1,2-Dichlorobenzene 1,1,2,2-Tetrachloroethane
Thallium alpha-Chlordane 1,3-Dichlorobenzene 1,1,2-Trichloroethane

beta-BHC 1,4-Dichlorobenzene 1,1-Dichloroethane
delta-BHC 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1-Dichloroethene
Dieldrin 2,4,5-Trichlorophenol 1,2-Dichloroethane
Endosulfan I 2,4,6-Trichlorophenol 1,2-Dichloroethene (total)
Endosulfan II 2,4-Dichlorophenol 1,2-Dichloropropane
Endosulfan sulfate 2,4-Dimethylphenol 2-Butanone (MEK)
Endrin 2,4-Dinitrophenol 2-Hexanone
Endrin aldehyde 2,4-Dinitrotoluene 4-Methyl-2-Pentanone (MIBK)
Endrin ketone 2,6-Dinitrotoluene Benzene
gamma-BHC (Lindane) 2-Chloronaphthalene Bromodichloromethane
gamma-Chlordane 2-Chlorophenol Bromoform
Heptachlor 2-Methyl-4,6-Dinitrophenol Bromomethane
Heptachlor epoxide 2-Methylnaphthalene Carbon disulfide
Methoxychlor 2-Methylphenol (o-Cresol) Carbon tetrachloride
Total BHC 2-Nitroaniline Chlorobenzene
Total Chlordane 2-Nitrophenol Chloroethane
Total Endrin 3,3'-Dichlorobenzidine Chloroform
Toxaphene 3-Methylphenol/4-Methylphenol Chloromethane
Aroclor-1016 3-Nitroaniline cis-1,3-Dichloropropene
Aroclor-1221 4-Bromophenyl-phenylether Dibromochloromethane
Aroclor-1232 4-Chloro-3-methylphenol Ethylbenzene
Aroclor-1242 4-Chloroaniline Methylene chloride
Aroclor-1248 4-Chlorophenylphenyl ether Styrene
Aroclor-1254 4-Nitroaniline Tetrachloroethene
Aroclor-1260 4-Nitrophenol Toluene
Total PCBs Acenaphthene trans-1,3-Dichloropropene

Acenaphthylene Trichloroethene
Anthracene Vinyl chloride
Benzo(a)anthracene Xylene (Total)
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate (BEHP)
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitroso-di-n-propylaMine
N-NitrosodiphenylaMine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
TOC Normalized PAHs
Total PAHs

Not Detected Parameters

Detected Parameters



Table 10-7-37
Wetland 18B Phase III 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value 

Source

Maximum 
Result    
SV HQ

Average 
Result    
SV HQ

Maximum 
Result   
RV HQ

Average 
Result   
RV HQ

Number 
Detected 

> RV
Reference 

Concentration

Number 
Detected > 
Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

Aluminum 1 1 605 605 605 605 041M18B101 NA 0 4,274 0 No EPC < RC
Arsenic 1 1 13.8 13.8 13.8 13.8 041M18B101 7.24 41.6 PEL 1.91 1.91 0.33 0.33 0 2.14 1 No EPC > RC, but < RV
Barium 1 1 1.8 1.8 1.8 1.8 J 041M18B101 NA 0 3.84 0 No EPC < RC
Beryllium 1 1 0.07 0.07 0.07 0.07 J 041M18B101 NA 0 0.13 0 No EPC < RC
Calcium 1 1 1,050 1,050 1,050 1,050 041M18B101 NA 0 1,978.80 0 No EPC < RC
Cobalt 0 1 0.135 0.135 0.135 0.135 0.135 UJ ND NA 0 0.91 0 No Parameter Not Detected
Cyanide (CN) 0 1 0.6 0.6 0.6 0.6 0.6 UJ ND NA 0 1.29 0 No Parameter Not Detected
Iron 1 1 20,800 20,800 20,800 20,800 041M18B101 NA 0 2,684.40 1 Yes EPC > RC and no RV
Magnesium 1 1 869 869 869 869 041M18B101 NA 0 2,943.60 0 No EPC < RC
Manganese 1 1 10.8 10.8 10.8 10.8 041M18B101 NA 0 9.81 1 Yes EPC > RC and no RV
Potassium 1 1 220 220 220 220 041M18B101 NA 0 899.72 0 No EPC < RC
Selenium 1 1 0.74 0.74 0.74 0.74 J 041M18B101 NA 0 0.66 1 Yes EPC > RC and no RV
Sodium 1 1 3,750 3,750 3,750 3,750 041M18B101 NA 0 11,439.60 0 No EPC < RC
Thallium 0 1 0.4 0.4 0.4 0.4 0.4 U ND NA 0 0.39 1 No Parameter Not Detected
Vanadium 1 1 6.3 6.3 6.3 6.3 041M18B101 NA 0 8.59 0 No EPC < RC

2-Methylnaphthalene 0 1 335 335 335 335 335 U ND 20.2 201 PEL 16.6 16.6 1.67 1.67 0 0 No Parameter Not Detected; Max SQL > 1
Acenaphthene 0 1 335 335 335 335 335 U ND 6.71 88.9 PEL 49.9 49.9 3.77 3.77 0 0 No Parameter Not Detected; Max SQL > 1
Acenaphthylene 0 1 335 335 335 335 335 U ND 5.87 128 PEL 57.1 57.1 2.62 2.62 0 0 No Parameter Not Detected; Max SQL > 1
Anthracene 0 1 335 335 335 335 335 U ND 46.9 245 PEL 7.14 7.14 1.37 1.37 0 0 No Parameter Not Detected; Max SQL > 1
Benzo(a)anthracene 0 1 335 335 335 335 335 U ND 74.8 693 PEL 4.48 4.48 0.48 0.48 0 0 No Parameter Not Detected
Benzo(a)pyrene 0 1 335 335 335 335 335 U ND 88.8 763 PEL 3.77 3.77 0.44 0.44 0 0 No Parameter Not Detected
Chrysene 0 1 335 335 335 335 335 U ND 108 846 PEL 3.1 3.1 0.40 0.40 0 0 No Parameter Not Detected
Dibenz(a,h)anthracene 0 1 335 335 335 335 335 U ND 6.22 135 PEL 53.9 53.9 2.48 2.48 0 0 No Parameter Not Detected; Max SQL > 1
Fluoranthene 0 1 335 335 335 335 335 U ND 113 1,494 PEL 2.96 2.96 0.22 0.22 0 0 No Parameter Not Detected
Fluorene 0 1 335 335 335 335 335 U ND 21.2 144 PEL 15.8 15.8 2.33 2.33 0 0 No Parameter Not Detected; Max SQL > 1
Naphthalene 0 1 335 335 335 335 335 U ND 34.6 391 PEL 9.68 9.68 0.86 0.86 0 0 No Parameter Not Detected
Phenanthrene 0 1 335 335 335 335 335 U ND 86.7 544 PEL 3.86 3.86 0.62 0.62 0 0 No Parameter Not Detected
Pyrene 0 1 335 335 335 335 335 U ND 153 1,398 PEL 2.19 2.19 0.24 0.24 0 0 No Parameter Not Detected
Total PAHs 0 1 4,360 4,360 4,360 4,360 4,360 U ND 1,684 16,770 PEL 2.59 2.59 0.26 0.26 0 0 No Parameter Not Detected
TOC Normalized PAHs 0 1 483.89 483.89 483.89 483.89 483.89 U ND 290 1,800 MEC 1.67 1.67 0.27 0.27 0 0 No Parameter Not Detected

Aroclor-1016 0 1 33.5 33.5 33.5 33.5 33.5 U ND 21.6 189 PEL 1.55 1.55 0.18 0.18 0 0 No Parameter Not Detected
Aroclor-1221 0 1 70 70 70 70 70 U ND 67 189 PEL 1.04 1.04 0.37 0.37 0 0 No Parameter Not Detected
Aroclor-1232 0 1 33.5 33.5 33.5 33.5 33.5 U ND 21.6 189 PEL 1.55 1.55 0.18 0.18 0 0 No Parameter Not Detected
Aroclor-1242 0 1 33.5 33.5 33.5 33.5 33.5 U ND 21.6 189 PEL 1.55 1.55 0.18 0.18 0 0 No Parameter Not Detected
Aroclor-1248 0 1 33.5 33.5 33.5 33.5 33.5 U ND 21.6 189 PEL 1.55 1.55 0.18 0.18 0 0 No Parameter Not Detected
Aroclor-1254 0 1 33.5 33.5 33.5 33.5 33.5 U ND 21.6 189 PEL 1.55 1.55 0.18 0.18 0 0 No Parameter Not Detected
Aroclor-1260 0 1 33.5 33.5 33.5 33.5 33.5 U ND 21.6 189 PEL 1.55 1.55 0.18 0.18 0 0 No Parameter Not Detected
Total PCBs 0 1 271 271 271 271 271 U ND 21.6 189 PEL 12.5 12.5 1.43 1.43 0 0 No Parameter Not Detected; Max SQL > 1

Aldrin 0 1 1.75 1.75 1.75 1.75 1.75 U ND NA 0 0 No Parameter Not Detected
Dieldrin 0 1 3.35 3.35 3.35 3.35 3.35 U ND 0.716 4.3 PEL 4.68 4.68 0.78 0.78 0 0 No Parameter Not Detected
Endosulfan I 0 1 1.75 1.75 1.75 1.75 1.75 U ND NA 0 0 No Parameter Not Detected
Endosulfan II 0 1 3.35 3.35 3.35 3.35 3.35 U ND NA 0 0 No Parameter Not Detected
Endosulfan sulfate 0 1 3.35 3.35 3.35 3.35 3.35 U ND NA 0 0 No Parameter Not Detected
Heptachlor 0 1 1.75 1.75 1.75 1.75 1.75 U ND NA 0 0 No Parameter Not Detected
Heptachlor epoxide 0 1 1.75 1.75 1.75 1.75 1.75 U ND NA 0 0 No Parameter Not Detected
Methoxychlor 0 1 17.5 17.5 17.5 17.5 17.5 U ND NA 0 0 No Parameter Not Detected
Toxaphene 0 1 175 175 175 175 175 U ND NA 0 0 No Parameter Not Detected
alpha-Chlordane 0 1 1.75 1.75 1.75 1.75 1.75 U ND 1.7 4.79 PEL 1.03 1.03 0.37 0.37 0 0 No Parameter Not Detected
gamma-Chlordane 0 1 1.75 1.75 1.75 1.75 1.75 U ND 1.7 4.79 PEL 1.03 1.03 0.37 0.37 0 0 No Parameter Not Detected
Total Chlordane 0 1 3.5 3.5 3.5 3.5 3.5 U ND 1.7 4.79 PEL 2.06 2.06 0.73 0.73 0 0 No Parameter Not Detected
Endrin 0 1 3.35 3.35 3.35 3.35 3.35 U ND 3.3 NA 1.02 1.02 0 0 No Parameter Not Detected
Endrin aldehyde 0 1 3.35 3.35 3.35 3.35 3.35 U ND 3.3 NA 1.02 1.02 0 0 No Parameter Not Detected
Endrin ketone 0 1 3.35 3.35 3.35 3.35 3.35 U ND 3.3 NA 1.02 1.02 0 0 No Parameter Not Detected
Total Endrin 0 1 10.1 10.1 10.1 10.1 10.1 U ND 3.3 NA 3.05 3.05 0 0 No Parameter Not Detected
alpha-BHC 0 1 1.75 1.75 1.75 1.75 1.75 U ND 0.99 PEL 1.77 1.77 0 0 No Parameter Not Detected; Max SQL > 1
beta-BHC 0 1 1.75 1.75 1.75 1.75 1.75 U ND 0.32 0.99 PEL 5.47 5.47 1.77 1.77 0 0 No Parameter Not Detected; Max SQL > 1
delta-BHC 0 1 1.75 1.75 1.75 1.75 1.75 U ND 0.32 0.99 PEL 5.47 5.47 1.77 1.77 0 0 No Parameter Not Detected; Max SQL > 1
gamma-BHC (Lindane) 0 1 1.75 1.75 1.75 1.75 1.75 U ND 0.32 0.99 PEL 5.47 5.47 1.77 1.77 0 0 No Parameter Not Detected; Max SQL > 1
Total BHC 0 1 7 7 7 7 7 U ND 0.32 0.99 PEL 21.9 21.9 7.07 7.07 0 0 No Parameter Not Detected; Max SQL > 1
4,4'-DDD 1 1 36 36 36 36 041M18B101 1.22 7.81 PEL 29.5 29.5 4.61 4.61 1 50 0 No EPC > RV, but < RC
4,4'-DDE 1 1 6.1 6.1 6.1 6.1 J 041M18B101 2.07 374 PEL 2.95 2.95 0.02 0.02 0 40 0 No EPC < RC and RV
4,4'-DDT 1 1 110 110 110 110 D 041M18B101 1.19 4.77 PEL 92.4 92.4 23.1 23.1 1 20 1 Yes EPC > RV and RC
Total DDT 1 1 152 152 152 152 041M18B101 3.3 51.7 PEL 46.1 46.1 2.94 2.94 1 110 1 Yes EPC > RV and RC

1,2,4-Trichlorobenzene 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
1,2-Dichlorobenzene 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
1,4-Dichlorobenzene 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
2,4-Dichlorophenol 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
2,4-Dimethylphenol 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrophenol 0 1 800 800 800 800 800 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
2-Chloronaphthalene 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected

Metals (mg/kg)

PAHs ( g/kg)

PCBS ( g/kg)

Pesticides ( g/kg)

SVOCs ( g/kg)



Table 10-7-37
Wetland 18B Phase III 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value 

Source

Maximum 
Result    
SV HQ

Average 
Result    
SV HQ

Maximum 
Result   
RV HQ

Average 
Result   
RV HQ

Number 
Detected 

> RV
Reference 

Concentration

Number 
Detected > 
Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

2-Chlorophenol 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 1 800 800 800 800 800 U ND NA 0 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
2-Nitroaniline 0 1 800 800 800 800 800 U ND NA 0 0 No Parameter Not Detected
2-Nitrophenol 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 1 650 650 650 650 650 U ND NA 0 0 No Parameter Not Detected
3-Methylphenol/4-Methylphenol 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
3-Nitroaniline 0 1 800 800 800 800 800 U ND NA 0 0 No Parameter Not Detected
4-Bromophenyl-phenylether 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
4-Chloro-3-methylphenol 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
4-Chloroaniline 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
4-Nitroaniline 0 1 800 800 800 800 800 U ND NA 0 0 No Parameter Not Detected
4-Nitrophenol 0 1 800 800 800 800 800 U ND NA 0 0 No Parameter Not Detected
Benzo(b)fluoranthene 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
Benzo(g,h,i)perylene 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
Benzo(k)fluoranthene 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 0 1 335 335 335 335 335 U ND 182 2,647 PEL 1.84 1.84 0.13 0.13 0 0 No Parameter Not Detected
Butylbenzylphthalate 0 1 335 335 335 335 335 U ND 182 2,647 PEL 1.84 1.84 0.13 0.13 0 0 No Parameter Not Detected
Carbazole 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
Dibenzofuran 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
Diethylphthalate 0 1 335 335 335 335 335 U ND 182 2,647 PEL 1.84 1.84 0.13 0.13 0 0 No Parameter Not Detected
Dimethylphthalate 0 1 335 335 335 335 335 U ND 182 2,647 PEL 1.84 1.84 0.13 0.13 0 0 No Parameter Not Detected
Di-n-butylphthalate 0 1 335 335 335 335 335 U ND 182 2,647 PEL 1.84 1.84 0.13 0.13 0 0 No Parameter Not Detected
Di-n-octylphthalate 0 1 335 335 335 335 335 U ND 182 2,647 PEL 1.84 1.84 0.13 0.13 0 0 No Parameter Not Detected
Hexachlorobenzene 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
Hexachlorobutadiene 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
Hexachloroethane 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
Isophorone 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
Nitrobenzene 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected
Pentachlorophenol 0 1 800 800 800 800 800 U ND NA 0 0 No Parameter Not Detected
Phenol 0 1 335 335 335 335 335 U ND NA 0 0 No Parameter Not Detected

1,1,1-Trichloroethane 0 1 5 5 5 5 5 U ND NA 0 0 No Parameter Not Detected
1,1,2,2-Tetrachloroethane 0 1 5 5 5 5 5 U ND NA 0 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 1 5 5 5 5 5 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethane 0 1 5 5 5 5 5 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethene 0 1 5 5 5 5 5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethane 0 1 5 5 5 5 5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethene (total) 0 1 5 5 5 5 5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloropropane 0 1 5 5 5 5 5 U ND NA 0 0 No Parameter Not Detected
2-Butanone (MEK) 0 1 10 10 10 10 10 U ND NA 0 0 No Parameter Not Detected
2-Hexanone 0 1 10 10 10 10 10 U ND NA 0 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 1 10 10 10 10 10 U ND NA 0 0 No Parameter Not Detected
Acetone 1 1 53 53 53 53 041M18B101 NA 0 0 Yes No SV, no RV, and no RC
Benzene 0 1 5 5 5 5 5 U ND NA 0 0 No Parameter Not Detected
Bromodichloromethane 0 1 5 5 5 5 5 U ND NA 0 0 No Parameter Not Detected
Bromoform 0 1 5 5 5 5 5 U ND NA 0 0 No Parameter Not Detected
Bromomethane 0 1 10 10 10 10 10 U ND NA 0 0 No Parameter Not Detected
Carbon disulfide 0 1 5 5 5 5 5 U ND NA 0 0 No Parameter Not Detected
Carbon tetrachloride 0 1 5 5 5 5 5 U ND NA 0 0 No Parameter Not Detected
Chlorobenzene 0 1 5 5 5 5 5 U ND NA 0 0 No Parameter Not Detected
Chloroethane 0 1 10 10 10 10 10 U ND NA 0 0 No Parameter Not Detected
Chloroform 0 1 5 5 5 5 5 U ND NA 0 0 No Parameter Not Detected
Chloromethane 0 1 10 10 10 10 10 U ND NA 0 0 No Parameter Not Detected
cis-1,3-Dichloropropene 0 1 5 5 5 5 5 U ND NA 0 0 No Parameter Not Detected
Dibromochloromethane 0 1 5 5 5 5 5 U ND NA 0 0 No Parameter Not Detected
Ethylbenzene 0 1 5 5 5 5 5 U ND NA 0 0 No Parameter Not Detected
Methylene chloride 0 1 5 5 5 5 5 U ND NA 0 0 No Parameter Not Detected
Styrene 0 1 5 5 5 5 5 U ND NA 0 0 No Parameter Not Detected
Tetrachloroethene 0 1 5 5 5 5 5 U ND NA 0 0 No Parameter Not Detected
Toluene 0 1 5 5 5 5 5 U ND NA 0 0 No Parameter Not Detected
trans-1,3-Dichloropropene 0 1 5 5 5 5 5 U ND NA 0 0 No Parameter Not Detected
Trichloroethene 0 1 5 5 5 5 5 U ND NA 0 0 No Parameter Not Detected
Vinyl chloride 0 1 10 10 10 10 10 U ND NA 0 0 No Parameter Not Detected
Xylene (Total) 0 1 5 5 5 5 5 U ND NA 0 0 No Parameter Not Detected

Sources for Refinement Values (RVs):
PEL = FDEP Probable Effects Level
MEC = Swartz Midrange Effect Concentration
  
  
  

SVOCs ( g/kg)

Parameters in bold were detected and exceeded screening values. NAS Pensacola basewide levels used as reference values for 4,4'-DDT, 4,4'-DDD, 4,4'-DDE and total DDT.

VOCs ( g/kg)

Notes:
Supporting Information: Supporting Information:
SQL = Sample Quantitation Limit J = Estimated Value SV   = Screening value (detailed explanation for SVs provided in Section 8). N/R   = No refinement value available.
HQ = Hazard Quotient UJ = Not detected.  SQL is estimated.  RV   = Refinement value (detailed explanation of RVs provided in Section 8). N/A   = Not Applicable.

U or ND = Not Detected at or above the SQL PEL  = Probable effects level. As a result, some average detections may exceed the maximum detections
N/A = No screening value available D = Diluted Result HQ   = Hazard Quotient. Average result calculations include summing detections and one half the detection limits for not detected parameters. 



Table 10-7-38
Wetland 18B Phase III 
Sediment COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Iron 4,4'-DDT None None
Manganese Total DDT
Selenium

Detected Parameters                           



Table 10-7-39
Wetland 18B Phase III 
Mean ERM Quotients

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient
041M18B101 8/29/1997 mg/kg 13.8 Arsenic 8.2 70 0.20
041M18B101 8/29/1997 mg/kg 0.2 UJ Cadmium 1.2 9.6 0.02
041M18B101 8/29/1997 mg/kg 3.6 Chromium 81 370 0.01
041M18B101 8/29/1997 mg/kg 1.7 Copper 34 270 0.01
041M18B101 8/29/1997 mg/kg 5.9 Lead 46.7 218 0.03
041M18B101 8/29/1997 mg/kg 0.01 U Mercury 0.15 0.71 0.01
041M18B101 8/29/1997 mg/kg 0.275 U Nickel 20.9 51.6 0.01
041M18B101 8/29/1997 mg/kg 0.06 UJ Silver 1 3.7 0.02
041M18B101 8/29/1997 mg/kg 5.7 Zinc 150 410 0.01
041M18B101 8/29/1997 g/kg 6.1 J 4,4'-DDE 2.2 27 0.23

041M18B101 8/29/1997 g/kg 110 D 4,4'-DDT 1.58 46.1 2.39
041M18B101 8/29/1997 g/kg 271 U Total PCBs 22.7 180 1.51
041M18B101 8/29/1997 g/kg 335 U 2-Methylnaphthalene 70 670 0.50
041M18B101 8/29/1997 g/kg 335 U Acenaphthene 16 500 0.67
041M18B101 8/29/1997 g/kg 335 U Acenaphthylene 44 640 0.52
041M18B101 8/29/1997 g/kg 335 U Anthracene 85.3 1,100 0.30
041M18B101 8/29/1997 g/kg 335 U Benzo(a)anthracene 261 1,600 0.21
041M18B101 8/29/1997 g/kg 335 U Benzo(a)pyrene 430 1,600 0.21
041M18B101 8/29/1997 g/kg 335 U Chrysene 384 2,800 0.12
041M18B101 8/29/1997 g/kg 335 U Dibenz(a,h)anthracene 63.4 260 1.29
041M18B101 8/29/1997 g/kg 335 U Fluoranthene 600 5,100 0.07
041M18B101 8/29/1997 g/kg 335 U Fluorene 19 540 0.62
041M18B101 8/29/1997 g/kg 335 U Naphthalene 160 2,100 0.16
041M18B101 8/29/1997 g/kg 335 U Phenanthrene 240 1,500 0.22
041M18B101 8/29/1997 g/kg 335 U Pyrene 665 2,600 0.13
041M18B101 8/29/1997 ERM Quotient Sum 9.45
041M18B101 8/29/1997 Mean ERM Quotient 0.38
041M18B101 8/29/1997 Mean ERM Quotient without ND 0.11
041M18B101 8/29/1997 Mean ERM Quotient Category 2

Notes:
ERL = Effects Range Low
ERM = Effects Range Median
mg/kg = milligrams per kilogram

Shaded and bold cells indicate constituent exceeds ERM.

g/kg = micrograms per kilogram
U = not detected at or above the SQL (value in table is 1/2 reported value)
J = estimated value
Shaded cells indicate constituent exceeds ERL.



Table 10-7-40
Wetland 18B Phase II 
Sediment Dermal Exposure Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N N/A N/A 1.1E+04 = MG/KG 041M18B101 1 / 1 NAV 1.1E+04 1.0E-03 3 2.22E-06 1.11E-06 3.51E-05 2.35E-05
7440382 Arsenic C N/A N/A 8.4E+01 = MG/KG 041M18B101 1 / 1 NAV 8.4E+01 3.0E-02 2 5.03E-07 2.51E-07 1.14E-06 1.90E-06
7440393 Barium N N/A N/A 1.1E+01 J MG/KG 041M18B101 1 / 1 NAV 1.1E+01 1.0E-03 3 2.18E-09 1.09E-09 3.45E-08 2.31E-08
7440417 Beryllium N N/A N/A 7.3E-01 J MG/KG 041M18B101 1 / 1 NAV 7.3E-01 1.0E-03 3 1.46E-10 7.30E-11 2.31E-09 1.55E-09
7440473 Chromium N N/A N/A 6.6E+01 = MG/KG 041M18B101 1 / 1 NAV 6.6E+01 1.0E-03 3 1.32E-08 6.62E-09 2.10E-07 1.40E-07
57125 Cyanide (CN) N N/A N/A 8.8E+00 J MG/KG 041M18B101 1 / 1 NAV 8.8E+00 1.0E-01 2 1.76E-07 8.80E-08 2.79E-06 1.86E-06

7439896 Iron N N/A N/A 1.3E+05 = MG/KG 041M18B101 1 / 1 NAV 1.3E+05 1.0E-03 3 2.56E-05 1.28E-05 4.05E-04 2.71E-04
7439921 Lead N N/A N/A 1.1E+02 = MG/KG 041M18B101 1 / 1 NAV 1.1E+02 1.0E-03 3 2.22E-08 1.11E-08 3.51E-07 2.35E-07
7439965 Manganese N N/A N/A 4.7E+01 = MG/KG 041M18B101 1 / 1 NAV 4.7E+01 1.0E-03 3 9.34E-09 4.67E-09 1.48E-07 9.88E-08
7782492 Selenium N N/A N/A 2.2E+00 = MG/KG 041M18B101 1 / 1 NAV 2.2E+00 1.0E-03 3 4.40E-10 2.20E-10 6.96E-09 4.66E-09
7440622 Vanadium N N/A N/A 5.1E+01 = MG/KG 041M18B101 1 / 1 NAV 5.1E+01 1.0E-03 3 1.02E-08 5.09E-09 1.61E-07 1.08E-07
72548 4,4'-DDD C N/A N/A 2.8E-01 D MG/KG 041M18B101 1 / 1 NAV 2.8E-01 3.0E-02 1 1.68E-09 8.40E-10 3.80E-09 6.35E-09
78933 2-Butanone (MEK) N N/A N/A 9.8E-02 J MG/KG 041M18B101 1 / 1 NAV 9.8E-02 1.0E-02 3 1.96E-10 9.80E-11 3.10E-09 2.07E-09
67641 Acetone N N/A N/A 4.4E-01 J MG/KG 041M18B101 1 / 1 NAV 4.4E-01 1.0E-02 3 8.80E-10 4.40E-10 1.39E-08 9.31E-09

Notes:
Equation for sediment risk:

Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).

Where:                                 Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
DADsd           =    Dermal Absorbed Dose-soil contact (mg/kg-day). BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).

DAevent       =     Dermal absorbed dose per event (mg/cm2-event) AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
SA               =    Skin surface area available for contact (cm2).                                 Cancer ! 25,550 days (child trespasser/adult maintenance worker).
EV               =    Event frequency (events/day).
EF               =    Exposure frequency (days/year).
ED               =    Exposure duration (years).
BW             =    Body weight (kg) 70 kg (adult) 45 kg (child).
AT             =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr
                          carcinogenic effects AT = 70 yr x 365 dy/yr.

Equation for DAevent for sediment contact:

Where:
Csd               =    Chemical concentration in sediment (mg/kg).

CF               =    Conversion factor (10-6 kg/mg).
AF               =    Adherence factor of sediment to soil (mg/cm2-event).
                           0.2 (children playing in wet soil) 0.1 (construction worker)
ABsd            =    Dermal absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

     (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 10-7-41
Wetland 18B Phase II 
Sediment Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal Hazard 
Quotient

Dermal 
Cancer Risk

Dermal Hazard 
Quotient

Dermal Cancer 
Risk

Aluminum N 1.1E+04 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A 3.5E-04 N/A 2.3E-04 N/A
Arsenic C 8.4E+01 3.0E-04 1.5E+00 4.1E-01 3 1.2E-04 3.7E+00 9.2E-03 4.2E-06 1.5E-02 7.0E-06
Barium N 1.1E+01 7.0E-02 N/A 7.0E-02 1, 3 4.9E-03 N/A 7.0E-06 N/A 4.7E-06 N/A
Beryllium N 7.3E-01 2.0E-03 N/A 7.0E-03 1 1.4E-05 N/A 1.7E-04 N/A 1.1E-04 N/A
Chromium N 6.6E+01 N/A N/A 2.5E-02 1 N/A N/A N/A N/A N/A N/A
Cyanide (CN) N 8.8E+00 2.0E-02 N/A 1.7E-01 3 3.4E-03 N/A 8.2E-04 N/A 5.5E-04 N/A
Iron N 1.3E+05 3.0E-01 N/A 1.5E-01 3 4.5E-02 N/A 9.0E-03 N/A 6.0E-03 N/A
Lead N 1.1E+02 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Manganese N 4.7E+01 2.4E-02 N/A 4.0E-02 1, 3 9.6E-04 N/A 1.5E-04 N/A 1.0E-04 N/A
Selenium N 2.2E+00 5.0E-03 N/A 5.5E-01 1 2.8E-03 N/A 2.5E-06 N/A 1.7E-06 N/A
Vanadium N 5.1E+01 7.0E-03 N/A 2.6E-02 1 1.8E-04 N/A 8.9E-04 N/A 5.9E-04 N/A
4,4'-DDD C 2.8E-01 N/A 2.4E-01 3.0E-02 2 N/A 8.0E+00 N/A 3.0E-08 N/A 5.1E-08
2-Butanone (MEK) N 9.8E-02 6.0E-01 N/A 1.0E-01 2 6.0E-02 N/A 5.2E-08 N/A 3.5E-08 N/A
Acetone N 4.4E-01 1.0E-01 N/A 1.0E-01 2 1.0E-02 N/A 1.4E-06 N/A 9.3E-07 N/A

Notes:
Oral RfD       =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF         =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI          =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; Risk calculation equation, cancer:

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD   =  Dermal reference dose-sources: (1) RAIS value; (2) adjusted for ABSGI.
Dermal SF     =  Dermal slope factor-sources: (1) RAIS value; (2) adjusted for ABSGI.

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk: Risk calculation equation, noncancer:

Where:
RfDdermal = Dermal reference dose.
RFDoral = Oral reference dose.
ABSGI =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 10-7-42
Wetland 18B Phase II 
Sediment Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion Hazard 
Quotient

Ingestion 
Cancer Risk

Ingestion Hazard 
Quotient

Ingestion Cancer 
Risk

Aluminum N 1.1E+04 1.0E+00 N/A 3.51E-03 N/A 2.26E-03 N/A
Arsenic C 8.4E+01 3.0E-04 1.5E+00 1.26E-02 5.69E-06 2.03E-02 9.14E-06
Barium N 1.1E+01 7.0E-02 N/A 4.93E-05 N/A 3.17E-05 N/A
Beryllium N 7.3E-01 2.0E-03 N/A 1.16E-04 N/A 7.43E-05 N/A
Chromium N 6.6E+01 N/A N/A N/A N/A N/A N/A
Cyanide (CN) N 8.8E+00 2.0E-02 N/A 1.39E-04 N/A 8.95E-05 N/A
Iron N 1.3E+05 3.0E-01 N/A 1.35E-01 N/A 8.68E-02 N/A
Lead N 1.1E+02 N/A N/A N/A N/A N/A N/A
Manganese N 4.7E+01 2.4E-02 N/A 6.16E-04 N/A 3.96E-04 N/A
Selenium N 2.2E+00 5.0E-03 N/A 1.39E-04 N/A 8.95E-05 N/A
Vanadium N 5.1E+01 7.0E-03 N/A 2.30E-03 N/A 1.48E-03 N/A
4,4'-DDD C 2.8E-01 N/A 2.4E-01 N/A 3.04E-09 N/A 4.88E-09
2-Butanone (MEK) N 9.8E-02 6.0E-01 N/A 5.17E-08 N/A 3.32E-08 N/A
Acetone N 4.4E-01 1.0E-01 N/A 1.39E-06 N/A 8.95E-07 N/A

Notes:
Oral RfD      =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF        =  Oral Slope Factor from: (1) IRIS; or (2) RAIS.
CDI     =  chronic daily intake (mg/kg-day)

Equation for Chronic Daily Intake, sediment risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day). =   Oral reference dose.
EPCsd    =      Exposure point concentration in sediment (mg/kg). =   Oral slope factor.
IRsd        =      Incidental ingestion rate for sediment (mg/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
CF        =      Conversion factor (1E-6 kg/mg).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                          carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
IRsd =       100 mg/day for age groups greater than 6-years old. 
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =        Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                            Cancer ! 25,550 days (child trespasser/adult maintenance worker).
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Table 10-7-43
Wetland 18B 
Surface Water Dermal Absorbed Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N N/A N/A 1.2E+02 J UG/L 041W18B101 1 / 1 NAV 1.2E+02 1.2E-04 1.0E-03 3.09E-07 4.90E-06 6.55E-06
7439896 Iron N N/A N/A 1.1E+04 = UG/L 041W18B101 1 / 1 NAV 1.1E+04 1.1E-02 2.5E-04 7.09E-06 1.12E-04 1.50E-04
7439965 Manganese N N/A N/A 1.1E+02 = UG/L 041W18B101 1 / 1 NAV 1.1E+02 1.1E-04 1.0E-03 2.86E-07 4.53E-06 6.05E-06
106467 1,4-Dichlorobenzene C N/A N/A 1.0E+00 = UG/L 041W18B101 1 / 1 NAV 1.0E+00 1.0E-06 4.2E-02 1.62E-07 3.67E-07 1.23E-06
71432 Benzene C N/A N/A 1.0E+00 = UG/L 041W18B101 1 / 1 NAV 1.0E+00 1.0E-06 1.5E-02 4.50E-08 1.02E-07 3.40E-07
85018 Chlorobenzene N N/A N/A 5.0E+00 = UG/L 041W18B101 1 / 1 NAV 5.0E+00 5.0E-06 2.8E-02 4.72E-07 7.48E-06 1.00E-05

Notes:
Equation for Dermal Absorbed Dose, surface water risk: Equation for DAevent for organics:

Where:
DADsw           =    Dermal absorbed dose-water contact (mg/kg-day).

DAevent       =    Dermal absorbed dose per event (mg/cm2-event). Where:
SA              =    Skin surface area available for contact (cm2). FA =    Fraction absorbed water (dimensionless).  From RAGS Part E, Exhibit B-4.
EV              =    Event frequency (events/day). Kp                =    Dermal permeability coefficient of compound in water (cm/hr).

      Source: (1) RAGS Part E, Exhibit B-4.
EF              =    Exposure frequency (days/year). Cw               =    Chemical concentration in water (mg/cm3).
ED              =    Exposure duration (years). tevent            =    Event duration (hr/event).

BW             =    Body weight (kg) 70 kg (adult) 45 kg (child). tevent            =    Lag time per event (hr/event).  From RAGS Part E, Exhibit B-4.
AT              =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr B =   Dimensionless ratio of the permeability coefficient of a compound, 
                        carcinogenic effects AT = 70 yr x 365 dy/yr.       calculated using the equation below:

Equation for DAevent for inorganics:

Where: Where:
Kp              =    Dermal permeability coefficient of compound in water (cm/hr). Kp     =    Dermal permeability coefficient of compound in water (cm/hr).
                        Source: RAGS Part E, Exhibit B-3 or Exhibit B-4               Source: (1) RAGS Part E.
Cw              =    Chemical concentration in water (mg/cm3). MW =    Molecular weight
tevent            =    Event duration (hr/event).

Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).
                                  Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                                  Cancer ! 25,550 days (child trespasser/adult maintenance worker).
tevent      =       2.6 hrs/dy (child trespasser/adult maintenance worker).
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Table 10-7-44
Wetland 18B 
Surface Water Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal Hazard 
Quotient

Dermal 
Cancer Risk

Dermal Hazard 
Quotient

Dermal Cancer 
Risk

Aluminum N 1.2E-04 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A 4.9E-05 N/A 6.5E-05 N/A
Iron N 1.1E-02 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Manganese N 1.1E-04 1.4E-01 N/A 4.0E-02 1 5.6E-03 N/A 8.1E-04 N/A 1.1E-03 N/A
1,4-Dichlorobenzene C 1.0E-06 3.0E-02 2.4E-02 9.0E-01 3 2.7E-02 2.7E-02 1.4E-05 9.8E-09 4.5E-05 3.3E-08
Benzene C 1.0E-06 3.0E-03 5.5E-02 8.8E-02 3 2.6E-04 6.3E-01 3.9E-04 6.4E-08 1.3E-03 2.1E-07
Chlorobenzene N 5.0E-06 2.0E-02 N/A 7.3E-02 3 1.5E-03 N/A 5.1E-03 N/A 6.8E-03 N/A

Notes:
Oral RfD       =  Oral reference dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral SF         =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI                 =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD   =  Dermal reference dose adjusted for ABSGI.

Dermal SF     =  Dermal slope factoradjusted for ABSGI. Risk calculation equation, noncancer:

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk:

Where:
RfDdermal =    Dermal reference dose.

RFDoral =    Oral reference dose.
SFdermal =    Dermal slope factor.
ABSGI =    GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

      (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 10-7-45
Wetland 18B 
Surface Water Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion Hazard 
Quotient

Ingestion 
Cancer Risk

Ingestion Hazard 
Quotient

Ingestion 
Cancer Risk

Aluminum N 1.2E-04 1.0E+00 N/A 3.8E-09 N/A 2.4E-09 N/A
Iron N 1.1E-02 N/A N/A N/A N/A N/A N/A
Manganese N 1.1E-04 1.4E-01 N/A 2.5E-08 N/A 1.6E-08 N/A
1,4-Dichlorobenzene C 1.0E-06 3.0E-02 2.4E-02 1.5E-10 1.1E-13 2.4E-10 1.7E-13
Benzene C 1.0E-06 3.0E-03 5.5E-02 1.5E-09 2.5E-13 2.4E-09 4.0E-13
Chlorobenzene N 5.0E-06 2.0E-02 N/A 7.9E-09 N/A 5.1E-09 N/A

Notes:
Oral RfD          =  Oral reference dose from: (1) IRIS; or (2) RAIS.

Oral SF            =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.

CDI     

Equation for Chronic Daily Intake, surface water risk:

Where:

CDI        =      Chronic daily intake (mg/kg-day). =   Oral reference dose.

EPCsw  =      Exposure point concentration in surface water (mg/L). =   Oral slope factor.

IRsw    =      Incidental ingestion rate for sediment (L/day).

EF         =      Exposure frequency (days/year).

ED        =      Exposure duration (years).

BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).

AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.

                             carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:

Irsw =       0.01 L/day exposure to surface water during wading for adolescents and adults.

EF         =       52 dys/yr (child trespasser/adult maintenance worker).

ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).

BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).

AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).

                                Cancer ! 25,550 days (child trespasser/adult maintenance worker).
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Table 10-7-46
Wetland 18B Phase III 
Sediment Dermal Exposure Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N N/A N/A 6.1E+02 = MG/KG 041M18B101 1 / 1 NAV 6.1E+02 1.0E-03 3 1.21E-07 6.05E-08 1.92E-06 1.28E-06
7440382 Arsenic C N/A N/A 1.4E+01 = MG/KG 041M18B101 1 / 1 NAV 1.4E+01 3.0E-02 2 8.28E-08 4.14E-08 1.87E-07 3.13E-07
7440393 Barium N N/A N/A 1.8E+00 J MG/KG 041M18B101 1 / 1 NAV 1.8E+00 1.0E-03 3 3.60E-10 1.80E-10 5.70E-09 3.81E-09
7440417 Beryllium N N/A N/A 7.0E-02 J MG/KG 041M18B101 1 / 1 NAV 7.0E-02 1.0E-03 3 1.40E-11 7.00E-12 2.22E-10 1.48E-10
7439896 Iron N N/A N/A 2.1E+04 = MG/KG 041M18B101 1 / 1 NAV 2.1E+04 1.0E-03 3 4.16E-06 2.08E-06 6.59E-05 4.40E-05
7439965 Manganese N N/A N/A 1.1E+01 = MG/KG 041M18B101 1 / 1 NAV 1.1E+01 1.0E-03 3 2.16E-09 1.08E-09 3.42E-08 2.29E-08
7782492 Selenium N N/A N/A 7.4E-01 J MG/KG 041M18B101 1 / 1 NAV 7.4E-01 1.0E-03 3 1.48E-10 7.40E-11 2.34E-09 1.57E-09
7440622 Vanadium N N/A N/A 6.3E+00 = MG/KG 041M18B101 1 / 1 NAV 6.3E+00 1.0E-03 3 1.26E-09 6.30E-10 1.99E-08 1.33E-08
72548 4,4'-DDD C N/A N/A 3.6E-02 = MG/KG 041M18B101 1 / 1 NAV 3.6E-02 3.0E-02 1 2.16E-10 1.08E-10 4.88E-10 8.16E-10
72559 4,4'-DDE C N/A N/A 6.1E-03 J MG/KG 041M18B101 1 / 1 NAV 6.1E-03 3.0E-02 1 3.66E-11 1.83E-11 8.28E-11 1.38E-10
50293 4,4'-DDT C N/A N/A 1.1E-01 D MG/KG 041M18B101 1 / 1 NAV 1.1E-01 3.0E-02 1 6.60E-10 3.30E-10 1.49E-09 2.49E-09
67641 Acetone N N/A N/A 5.3E-02 = MG/KG 041M18B101 1 / 1 NAV 5.3E-02 1.0E-02 3 1.06E-10 5.30E-11 1.68E-09 1.12E-09

Notes:
Equation for sediment risk:

Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).

Where:                                  Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
DADsd           =    Dermal Absorbed Dose-soil contact (mg/kg-day). BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).

DAevent       =     Dermal absorbed dose per event (mg/cm2-event) AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
SA              =    Skin surface area available for contact (cm2).                                  Cancer ! 25,550 days (child trespasser/adult maintenance worker).
EV              =    Event frequency (events/day).
EF               =    Exposure frequency (days/year).
ED              =    Exposure duration (years).
BW             =    Body weight (kg) 70 kg (adult) 45 kg (child).
AT             =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr
                        carcinogenic effects AT = 70 yr x 365 dy/yr.

Equation for DAevent for sediment contact:

Where:
Csd               =    Chemical concentration in sediment (mg/kg).

CF               =    Conversion factor (10-6 kg/mg).
AF               =    Adherence factor of sediment to soil (mg/cm2-event).
                         0.2 (children playing in wet soil) 0.1 (construction worker)
ABsd            =  Dermal absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 10-7-47
Wetland 18B Phase III 
Sediment Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal Hazard 
Quotient

Dermal 
Cancer Risk

Dermal Hazard 
Quotient

Dermal Cancer 
Risk

Aluminum N 6.1E+02 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A 1.9E-05 N/A 1.3E-05 N/A
Arsenic C 1.4E+01 3.0E-04 1.5E+00 4.1E-01 3 1.2E-04 3.7E+00 1.5E-03 6.9E-07 2.5E-03 1.1E-06
Barium N 1.8E+00 7.0E-02 N/A 7.0E-02 1, 3 4.9E-03 N/A 1.2E-06 N/A 7.8E-07 N/A
Beryllium N 7.0E-02 2.0E-03 N/A 7.0E-03 1 1.4E-05 N/A 1.6E-05 N/A 1.1E-05 N/A
Iron N 2.1E+04 3.0E-01 N/A 1.5E-01 3 4.5E-02 N/A 1.5E-03 N/A 9.8E-04 N/A
Manganese N 1.1E+01 2.4E-02 N/A 4.0E-02 1, 3 9.6E-04 N/A 3.6E-05 N/A 2.4E-05 N/A
Selenium N 7.4E-01 5.0E-03 N/A 5.5E-01 1 2.8E-03 N/A 8.5E-07 N/A 5.7E-07 N/A
Vanadium N 6.3E+00 7.0E-03 N/A 2.6E-02 1 1.8E-04 N/A 1.1E-04 N/A 7.3E-05 N/A
4,4'-DDD C 3.6E-02 N/A 2.4E-01 3.0E-02 2 N/A 8.0E+00 N/A 3.9E-09 N/A 6.5E-09
4,4'-DDE C 6.1E-03 N/A 3.4E-01 3.0E-02 2 N/A 1.1E+01 N/A 9.4E-10 N/A 1.6E-09
4,4'-DDT C 1.1E-01 5.0E-04 3.4E-01 3.0E-02 2 1.5E-05 1.1E+01 9.9E-05 1.7E-08 1.7E-04 2.8E-08
Acetone N 5.3E-02 1.0E-01 N/A 1.0E-01 2 1.0E-02 N/A 1.7E-07 N/A 1.1E-07 N/A

Notes:
Oral RfD         =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF           =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI            =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; Risk calculation equation, cancer:

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD     =  Dermal reference dose-sources: (1) RAIS value; (2) adjusted for ABSGI.
Dermal SF       =  Dermal slope factor-sources: (1) RAIS value; (2) adjusted for ABSGI.

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk: Risk calculation equation, noncancer:

Where:
RfDdermal =   Dermal reference dose.
RFDoral =  Oral reference dose.
ABSGI =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 10-7-48
Wetland 18B Phase III 
Sediment Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion Hazard 
Quotient

Ingestion 
Cancer Risk

Ingestion Hazard 
Quotient

Ingestion 
Cancer Risk

Aluminum N 6.1E+02 1.0E+00 N/A 1.92E-04 N/A 1.23E-04 N/A
Arsenic C 1.4E+01 3.0E-04 1.5E+00 2.08E-03 9.36E-07 3.34E-03 1.50E-06
Barium N 1.8E+00 7.0E-02 N/A 8.14E-06 N/A 5.23E-06 N/A
Beryllium N 7.0E-02 2.0E-03 N/A 1.11E-05 N/A 7.12E-06 N/A
Iron N 2.1E+04 3.0E-01 N/A 2.20E-02 N/A 1.41E-02 N/A
Manganese N 1.1E+01 2.4E-02 N/A 1.42E-04 N/A 9.16E-05 N/A
Selenium N 7.4E-01 5.0E-03 N/A 4.69E-05 N/A 3.01E-05 N/A
Vanadium N 6.3E+00 7.0E-03 N/A 2.85E-04 N/A 1.83E-04 N/A
4,4'-DDD C 3.6E-02 N/A 2.4E-01 N/A 3.91E-10 N/A 6.28E-10
4,4'-DDE C 6.1E-03 N/A 3.4E-01 N/A 9.38E-11 N/A 1.51E-10
4,4'-DDT C 1.1E-01 5.0E-04 3.4E-01 9.95E-06 1.69E-09 1.60E-05 2.72E-09
Acetone N 5.3E-02 1.0E-01 N/A 1.68E-07 N/A 1.08E-07 N/A

Notes:
Oral RfD      =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF       =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     =  chronic daily intake (mg/kg-day)

Equation for Chronic Daily Intake, sediment risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day). =   Oral reference dose.
EPCsd    =      Exposure point concentration in sediment (mg/kg). =   Oral slope factor.
IRsd        =      Incidental ingestion rate for sediment (mg/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
CF        =      Conversion factor (1E-6 kg/mg).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                          carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
IRsd =       100 mg/day for age groups greater than 6-years old. 
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                           Cancer ! 25,550 days (child trespasser/adult maintenance worker).
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10-8-1 

10.8 OU 1 — Wide Evaluation 

All the OU 1 wetlands are evaluated collectively to help determine where the highest probabilities of 

unacceptable risk may occur and whether risk is likely to be related to exposure from IR sites at 

NAS Pensacola.  For OU 1, the tools that best evaluate risk on an OU-wide basis include: 

 

! Food-Chain Models:   Many of the upper-level predators likely to be present within 

Site 41 wetlands, could be exposed to constituents from more than one wetland.  To 

evaluate this scenario, food-chain models were conducted on an OU-wide basis.  

 
! Mean ERM Quotients:  This methodology is an effective way to pinpoint areas of potential 

excess risk from a mixture of constituents.  It is also useful in identifying locations most 

likely to be impacted by direct toxicity.  Mean ERM Quotient Categories and parameters 

exceeding ERMs are shown on Figure 10-7.   

 

! Basewide Total DDT-Level Comparison:  A base-wide level for total DDT was 

established at NAS Pensacola.  A comparison of site concentrations to the basewide level is 

presented in Figure 10-5 and will be discussed as a whole unit in this section. 

 

! TOC-Normalized PAH Concentrations:  PAHs are widespread across NAS Pensacola and 

have been evaluated based on their potential for adverse effects, when the TOC at each 

sample location is taken into account.  This method has been summarized in Figure 10-6 to 

identify locations, where PAHs may occur at levels most likely to cause adverse effects. 

 

10.8.1 OU 1 Food-Chain Modeling 

To evaluate the potential for risk to upper-trophic-level receptors that forage within the wetlands 

surrounding OU 1, food-chain models were prepared as presented in Section 8.  The wetlands in 

this evaluation include: 

 

! Wetland 1 

! Wetland 3* 

! Wetland 4D 

! Wetland 15 

! Wetland 16* 

! Wetland 17 

! Wetland 18A and 18B* 
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10-8-2 

Those wetlands with an asterisk were resampled and evaluated using both the 

original Phase II data, as well as the Phase III data.  During Phase III, fish tissue was collected at 

Wetland 18B and was included in the food-chain models.  The following constituents were 

evaluated in these food-chain models: 

 

! Pesticides (total BHCs, total DDT, total chlordanes, total endrin, and dieldrin) 

! Total PCBs 

! Mercury 

 

The exposure concentrations used in the food-chain models are presented in Appendix M.   

 

Tables 10-8-1 through 10-8-6 show the results of the food-chain models for the following 

receptor groups: 

 

! Piscivorous Birds (green heron) (Tables 10-8-1 and 10-8-4) 

! Piscivorous Mammals (mink) (Tables 10-8-2 and 10-8-5) 

! Predatory Fish (red drum) (Tables 10-8-3 and 10-8-6) 

 

10.8.1.1 Food-Chain Modeling Results 

Assessment Endpoint 1 — Health and Viability of Piscivorous Bird Communities, that 

Forage in OU 1 Wetland 

Phase II Evaluation 

The Phase II data indicated estimated daily doses of mercury and total DDT generate HQs greater 

than 1.  Based on this exposure, there is some potential for unacceptable risk to piscivorous bird 

communities that feed exclusively from wetlands within OU 1.  The daily dose for piscivorous birds 

was calculated, using the site-specific sediment and surface water concentrations and an estimated 

prey concentration based on literature BSAFs.   

 

Total DDT HQs for piscivorous birds ranged from 9.68 (max concentration/NOAEL) to less than 1 

(average concentration/LOAEL).  The maximum concentration of total DDT (2.4 mg/kg) was 

detected in Wetland 18A at sample location 041M18A101.  Total DDT was detected in each of the 

OU 1 wetlands, with the exception of Wetland 17.  The two highest concentrations of total DDT 

were both located in Wetland 18 (2.4 mg/kg at 041M18A101 and 2.1 mg/kg at 041M18B101).  

Wetland 18 was selected as a wetland for sampling during Phase III.  During this round of 

sampling, fish tissue was collected from nearby location 041M18B101 to evaluate the site-specific 

bioaccumulation of constituents detected in sediments.   
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No other constituents generated food-chain model HQs greater than 1 based on estimated 

exposure to piscivorous birds. 

 

Phase III Evaluation 

During Phase III, another round of sediment and surface water sampling was conducted along with 

fish tissue collection.  During Phase III, Wetlands 3, 16, and 18B were resampled.  Forage fish were 

collected at Wetland 18B; this site-specific tissue data replaced the estimates utilized in the 

Phase II food-chain models.  Using the site-specific data collected during Phase III, no constituents 

generated food-chain model HQs greater than 1.   

 

Assessment Endpoint 2 — Health and Viability of Piscivorous Mammal Communities that 

Forage in OU 1 Wetland 

Phase II Evaluation 

The Phase II data indicate concentrations of mercury generating HQs greater than 1 based on an 

estimated daily dose.  Based on this exposure, there is some potential for unacceptable risk to 

piscivorous bird communities that feed exclusively from wetlands within OU 1.  The daily dose for 

piscivorous birds was calculated, using the site-specific sediment and surface water concentrations 

and an estimated prey concentration based on literature BSAFs.   

 

The mercury HQs for piscivorous mammals exceeds 1 and indicates the potential for 

unacceptable risk.  Mercury HQs range from 4.51 (maximum concentration/NOAEL) to 0.17 

(average concentration/LOAEL).  Mercury was detected in Wetlands 1, 4D, and 16, with the 

maximum concentration detected in Wetland 16 (0.41 mg/kg at sample location 041M16020a).  

Dieldrin generated a HQ of 1.2 (max concentration/NOAEL) and .005 (average 

concentration/LOAEL).  The maximum sediment concentration of dieldrin was detected at 

Wetland 1A.  No other constituents generated an HQ greater than 1 for piscivorous mammals 

within OU 1. 

 

Phase III Evaluation 

During Phase III, mercury was detected in three of the four sediment samples collected, with the 

maximum concentration of (0.1 mg/kg in Wetland 3 (041M030201).  The fish tissue collected for 

the Final RI/FS Work Plan Site 41 (E/A&H, 1995f) was not analyzed for mercury; therefore, 

fish tissue samples collected in the area of Wetland 18B for the Final RI Report, Site 40 

(EnSafe, 1999), have been used to fill this data gap.  No COPCs generated any FCM HQs greater 

than 1 for piscivorous mammals.   
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Assessment Endpoint 3 — Health and Viability of Predatory Fish Communities that 

Forage in OU 1 Wetland 

This assessment endpoint was evaluated using the Evans and Engels food-chain model for mercury.  

Utilizing the Phase II sediment concentrations, this model generated HQs for mercury ranging from 

7.02 (max concentration/NOAEL) to 1.88 (average concentration/LOAEL), indicating the potential 

for unacceptable risk to predatory fish.   

 

Mercury concentrations identified during the Phase III sampling event were put into the 

food-chain models.  The mercury HQs for OU 1 wetlands range from 1.31 to 0.37, indicating that 

the maximum concentration still poses unacceptable risk.  However, according to the 

food-chain models, the max concentration location is the only sample location that poses 

unacceptable risk to predatory fish, using the most recent data.   

 

10.8.1.2 Food-Chain Modeling Summary for OU 1 

Based on the site-specific biota tissue sampling conducted at Wetlands 3, 16, and 18, the 

assessment endpoint identified with the potential for risk was predatory fish.  The maximum NOAEL 

HQ for this endpoint was 1.37 and the maximum LOAEL HQ is 0.65, assuming that all exposure 

occurred at the location of the maximum concentrations.  However, evaluating exposure at the 

average concentration measured in the OU 1 wetlands generates a NOAEL HQ of only 0.74.   

 

10.8.2 Mean ERM Quotients 

Figure 10-7 shows the mean ERM categories and all ERM exceedances for all OU 1 sediments. 

According to the figure showing Phase II locations, there were Category 3 sample locations in 

Wetlands 1B, 4D, 15, 16, and 18A.  The primary constituents exceeding individual ERMs included 

total DDT (and daughter products) within each wetland, cadmium (limited to Wetland 3), and 

several others only detected once (lead and PCBs).  However, when the Phase III sampling was 

conducted, reductions in constituent levels resulted in the Phase II Category 3 locations being 

reduced to Category 2.  While several ERM exceedances are noted in the Phase II samples, 

only one constituent — (total DDT) — exceeded its ERM during the Phase III sampling event and 

only at one location.  These results indicate direct toxicity resulting from exposure to OU 1 

wetland sediments is not likely (although it is possible) at any of the Phase III sampling locations.   

 

During Phase II, the constituent most frequently exceeding its ERM was total DDT (and its 

daughter products).  Cadmium also exceeded its ERM in Phase II in one of 10 sample locations.  Of 

the four sample locations selected for sediment toxicity testing in Wetlands 3, 16, and 18B during 

Phase III — 041M030201, 041M030701, 041M160301, and 041M18B101 — the only statistically 
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significant toxic effect noted was in Wetland 3 (sample location 041M030701).  The 

two constituents that generated the highest screening and refinement HQs in Wetland 3 were 

cadmium (9.3 mg/kg) and total DDT (69.3 g/kg).   

 

Wetland 3 was the only wetland with detections of cadmium generating screening HQs greater 

than 1, which indicates exposure to cadmium is not an issue at any other wetland in OU 1.   

 

The organics identified in Figure 10-5 exceeding their ERMs (total DDT and PCBs) are evaluated 

using the food-chain model presented in the previous section.   

 

10.8.3 Basewide Total DDT Levels 

Figure 10-5 shows a distribution throughout OU 1 of samples exceeding the base-wide level of 

total DDTs.  During Phase II sampling, Wetlands 3, 4D, 15, 18A, and 18B all had at 

least one sample exceeding the base-wide total DDT level.  Since Phase III sampling was not 

focused on total DDT results, many of these exceedances were not resampled.  Of the OU 1 

locations that were resampled during Phase III, the only location sampled exceeding the base-wide 

level was in Wetland 18B.   

 

10.8.4 TOC-Normalized PAH Concentrations 

Figure 10-6 shows the locations, where TOC-normalized PAH concentrations in OU 1 sediment 

exceeded the Swartz TEC.  TOC-normalized PAH concentrations below the TEC are unlikely to 

cause adverse effects on benthic ecosystems.  During the Phase II sampling, the only wetlands 

with locations exceeding the TEC were Wetlands 1B (two locations) and 4D (one location).  None of 

the locations exceeded the Swartz EEC, which indicates a virtual certainty of adverse effects.  

During the Phase III sampling event, only Wetland 16 had a sample location exceeding the 

Swartz TEC. However, in the site-specific toxicity testing conducted in Wetland 16 at 

sample location 041M1603, no statistically significant differences were noted, when compared to 

the control. 

 

10.8.5 Conclusions 

Using all the lines of evidence provided for in this risk assessment, unacceptable risk has been 

identified at Wetland 3 for direct toxicity.  Based on these results, an FS is recommended for 

Wetland 3.  No further investigation is necessary at the other wetlands included in this OU. 



Table 10-8-1
OU 1 Wetlands FCM (1994 and 1995 Data)
Receptor:  Green Heron (Butorides virescens)

Sediment Ingestion Ratea : 0.00023 kg/day
Surface Water Ingestion Rateb: 0.0227 L/day
Food Ingestion Ratec: 0.0115 kg/day

Body Weightd: 0.241 kg

Sediment
Concentrations

Surface Water
Concentrations

Tissue
Concentrations

Sediment
Exposure

Water
Exposure

Prey
Exposure

Total
Exposure Daily Dose NOAEL LOAEL

mg/kg mg/L mg/kg mg/day mg/day mg/day mg/day mg/kgBW/day mg/kdBW/day mg/kdBW/day

Mercury
Max 0.41 0.94 0.82 0.0000943 0.0213 0.0094 0.0308623 0.1281 0.44 0.86 2.91E-01 1.49E-01

Average 0.13 0.12 0.26 0.0000299 0.0027 0.0030 0.0057439 0.0238 0.44 0.86 5.42E-02 2.77E-02
Total BHC

Max 0.01651 0 0.01651 3.7973E-06 0.0000 0.0002 0.000193662 0.0008 0.563 2.25 1.43E-03 3.57E-04
Average 0.00549 0.0001 0.00549 1.2627E-06 0.0000 0.0001 6.66677E-05 0.0003 0.563 2.25 4.91E-04 1.23E-04

Total Chlordane
Max 0.0215 0 0.050525 0.000004945 0.0000 0.0006 0.000585983 0.0024 2.14 10.7 1.14E-03 2.27E-04

Average 0.0034 0.00005 0.00799 0.000000782 0.0000 0.0001 0.000093802 0.0004 2.14 10.7 1.82E-04 3.64E-05
Dieldrin

Max 0.069 0 0.33327 0.00001587 0.0000 0.0038 0.003848475 0.0160 0.044 0.44 3.63E-01 3.63E-02
Average 0.027 0.0001 0.13041 0.00000621 0.0000 0.0015 0.001508195 0.0063 0.044 0.44 1.42E-01 1.42E-02

Total DDT
Max 2.4 0.0003 10.296 0.000552 0.0000 0.1184 0.11896281 0.4936 0.051 0.512 9.68E+00 9.64E-01

Average 0.2098 0.0002 0.900042 0.000048254 0.0000 0.0104 0.010403277 0.0432 0.051 0.512 8.46E-01 8.43E-02
Total Endrin

Max 0.087 0.00025 0.087 0.00002001 0.0000 0.0010 0.001026185 0.0043 0.01 0.1 4.26E-01 4.26E-02
Average 0.009 0.0002 0.009 0.00000207 0.0000 0.0001 0.00011011 0.0005 0.01 0.1 4.57E-02 4.57E-03

Total PCB
Max 0.455 0.0005 0.746 0.00010465 0.0000 0.0086 0.0086973 0.0361 0.112 1.12 3.22E-01 3.22E-02

Average 0.1986 0.0038 0.326 0.000045678 0.0001 0.0037 0.003877534 0.0161 0.112 1.12 1.44E-01 1.44E-02

Notes:
Sediment Exposure = Sediment Concentration * Sediment Ingestion Rate (mg/day)
Surface Water Exposure  = Surface Water Concentration * Water Ingestion Rate (mg/day)
Prey Exposure = Tissue Concentration * Food Ingestion Rate (mg/day)
Total Exposure = Sediment Exposure + Surface Water Exposure + Prey Exposure (mg/day)

Daily Dose = Total Exposure / Body Weight (mg/kgBW/day)

NOAEL HQ = Daily Dose/NOAEL (mg/kgBW/day)
LOAEL HQ = Daily Dose/LOAEL (mg/kgBW/day)

a Estimated based on the results of Beyer et al 1994.
b Calder and Braun 1983.
c Kushlan 1978
d Niethammer and Kaiser 1983.

Tissue data collected from Wetland 18B

NOAEL
HQ

LOAEL
HQContaminant



Table 10-8-2
OU 1 Wetlands FCM (1994 and 1995 Data)
Receptor:  Mink (Mustella vison)

Sediment Ingestion Ratea : 0.003 kg/day
Surface Water Ingestion Rateb: 0.0578 L/day
Food Ingestion Ratec: 0.029 kg/day

Body Weightd: 0.55 kg

Sediment
Concentrations

Surface Water
Concentrations

Tissue
Concentrations

Sediment
Exposure

Water
Exposure

Prey
Exposure

Total
Exposure Daily Dose NOAEL LOAEL

mg/kg mg/L mg/kg mg/day mg/day mg/day mg/day mg/kgBW/day mg/kdBW/day mg/kdBW/day

Mercury
Max 0.41 0.94 0.82 0.00123 0.0543 0.0238 0.079342 0.1443 0.032 0.16 4.51E+00 9.02E-01

Average 0.13 0.12 0.26 0.00039 0.0069 0.0075 0.014866 0.0270 0.032 0.16 8.45E-01 1.69E-01
Total BHC

Max 0.01651 0 0.01651 0.00004953 0.0000 0.0005 0.00052832 0.0010 0.014 0.14 6.86E-02 6.86E-03
Average 0.00549 0.0001 0.00549 0.00001647 0.0000 0.0002 0.00018146 0.0003 0.014 0.14 2.36E-02 2.36E-03

Total Chlordane
Max 0.0215 0 0.050525 0.0000645 0.0000 0.0015 0.001529725 0.0028 3.9 7.8 7.13E-04 3.57E-04

Average 0.0034 0.00005 0.00799 0.0000102 0.0000 0.0002 0.0002448 0.0004 3.9 7.8 1.14E-04 5.71E-05
Dieldrin

Max 0.069 0 0.33327 0.000207 0.0000 0.0097 0.00987183 0.0179 0.015 0.15 1.20E+00 1.20E-01
Average 0.027 0.0001 0.13041 0.000081 0.0000 0.0038 0.00386867 0.0070 0.015 0.15 4.69E-01 4.69E-02

Total DDT
Max 2.4 0.0003 10.296 0.0072 0.0000 0.2986 0.30580134 0.5560 0.8 4 6.95E-01 1.39E-01

Average 0.2098 0.0002 0.900042 0.0006294 0.0000 0.0261 0.026742178 0.0486 0.8 4 6.08E-02 1.22E-02
Total Endrin

Max 0.087 0.00025 0.087 0.000261 0.0000 0.0025 0.00279845 0.0051 0.092 0.92 5.53E-02 5.53E-03
Average 0.009 0.0002 0.009 0.000027 0.0000 0.0003 0.00029956 0.0005 0.092 0.92 5.92E-03 5.92E-04

Total PCB
Max 0.455 0.0005 0.746 0.001365 0.0000 0.0216 0.0230337 0.0419 0.15 0.31 2.79E-01 1.35E-01

Average 0.1986 0.0038 0.326 0.0005958 0.0002 0.0094 0.010260856 0.0187 0.15 0.31 1.24E-01 6.02E-02

Notes:
Sediment Exposure = Sediment Concentration * Sediment Ingestion Rate (mg/day)
Surface Water Exposure  = Surface Water Concentration * Water Ingestion Rate (mg/day)
Prey Exposure = Tissue Concentration * Food Ingestion Rate (mg/day)
Total Exposure = Sediment Exposure + Surface Water Exposure + Prey Exposure (mg/day)

Daily Dose = Total Exposure / Body Weight (mg/kgBW/day)

NOAEL HQ = Daily Dose/NOAEL (mg/kgBW/day)
LOAEL HQ = Daily Dose/LOAEL (mg/kgBW/day)

a Guilday 1957.
b Based on Morrison 1957.
c Chew 1951.
d Estimated based on the results of Beyer et al. 1994.

Tissue data collected from Wetland 18B

Contaminant
NOAEL

HQ
LOAEL

HQ



Table 10-8-3
OU1 Phase II Data
Red Drum Exposure Model

Me in
Sediment

(Cs) (ppm)

MeHg in
Forage Fish
(Cf) (ppm)A

MeHg in 
Crustaceans
(Ccr) (ppm)

MeHg in 
Invertebrates
(Cinv) (ppm)

MeHg in 
Red Drum Tissue

(ppm)
NOAEL

HQ
LOAEL

HQ

OU1 Maximum 0.41 0.492 0.1148 0.041 1.05 7.02 3.51
OU1 Average 0.22 0.264 0.0616 0.022 0.57 3.77 1.88

Note:
A    =   Forage Fish tissue concentrations calculated BSAF of 2.0 from Evans and Engel 1994.



Table 10-8-4
OU 1 Wetlands FCM (1997 Data)
Receptor:  Green Heron (Butorides virescens)

Sediment Ingestion Ratea : 0.00023 kg/day
Surface Water Ingestion Rateb: 0.0227 L/day
Food Ingestion Ratec: 0.0115 kg/day

Body Weightd: 0.241 kg

Sediment
Concentrations

Surface Water
Concentrations

Tissue
Concentrations

Sediment
Exposure

Water
Exposure

Prey
Exposure

Total
Exposure Daily Dose NOAEL LOAEL

mg/kg mg/L mg/kg mg/day mg/day mg/day mg/day mg/kgBW/day mg/kgBW/day mg/kgBW/day

Mercury
Max 0.1 0.000025 0.2 0.000023 0.0000 0.0023 0.002323568 0.0096 0.44 0.86 2.19E-02 1.12E-02

Average 0.06 0.000025 0.12 0.0000138 0.0000 0.0014 0.001394368 0.0058 0.44 0.86 1.31E-02 6.73E-03
Total BHC

Max 0.0151 0.0001 0.034 0.000003473 0.0000 0.0004 0.000396743 0.0016 0.563 2.25 2.92E-03 7.32E-04
Average 0.00958 0.0001 0.034 2.2034E-06 0.0000 0.0004 0.000395473 0.0016 0.563 2.25 2.91E-03 7.29E-04

Total Chlordane
Max 0.0043 0.00005 0.0099 0.000000989 0.0000 0.0001 0.000115974 0.0005 2.14 10.7 2.25E-04 4.50E-05

Average 0.0052 0.00005 0.0099 0.000001196 0.0000 0.0001 0.000116181 0.0005 2.14 10.7 2.25E-04 4.51E-05
Dieldrin

Max 0 0 0 0 0.0000 0.0000 0 0.0000 0.044 0.44 0.00E+00 0.00E+00
Average 0.004 0.0001 0.0017 0.0000 0.0000 0.0000 0.00002274 0.0001 0.044 0.44 2.14E-03 2.14E-04

Total DDT
Max 0.1521 0.00015 0.1329 0.000034983 0.0000 0.0015 0.001566163 0.0065 0.051 0.512 1.27E-01 1.27E-02

Average 0.0707 0.00015 0.1329 0.000016261 0.0000 0.0015 0.001547441 0.0064 0.051 0.512 1.26E-01 1.25E-02
Total Endrin

Max 0.0348 0.00015 0.0495 0.000008004 0.0000 0.0006 0.000580659 0.0024 0.01 0.1 2.41E-01 2.41E-02
Average 0.0185 0.00015 0.0495 0.000004255 0.0000 0.0006 0.00057691 0.0024 0.01 0.1 2.39E-01 2.39E-02

Total PCB
Max 0 0.004 1.247 0 0.0001 0.0143 0.0144313 0.0599 0.112 1.12 5.35E-01 5.35E-02

Average 0.388 0.004 1.247 0.00008924 0.0001 0.0143 0.01452054 0.0603 0.112 1.12 5.38E-01 5.38E-02

Notes:
Sediment Exposure = Sediment Concentration * Sediment Ingestion Rate (mg/day)
Surface Water Exposure  = Surface Water Concentration * Water Ingestion Rate (mg/day)
Prey Exposure = Tissue Concentration * Food Ingestion Rate (mg/day)
Total Exposure = Sediment Exposure + Surface Water Exposure + Prey Exposure (mg/day)

Daily Dose = Total Exposure / Body Weight (mg/kgBW/day)

NOAEL HQ = Daily Dose/NOAEL (mg/kgBW/day)
LOAEL HQ = Daily Dose/LOAEL (mg/kgBW/day)

a Estimated based on the results of Beyer et al 1994.
b Calder and Braun 1983.
c Kushlan 1978
d Niethammer and Kaiser 1983.

Tissue data collected from Wetland 18B

Contaminant
NOAEL

HQ
LOAEL

HQ



Table 10-8-5
OU 1 Wetlands FCM (1997 Data)
Receptor:  Mink (Mustella vison)

Surface Water Ingestion Rateb: 0.0578 L/day
Food Ingestion Ratec: 0.029 kg/day

Body Weightd: 0.55 kg

Sediment
Concentrations

Surface Water
Concentrations

Tissue
Concentrations

Sediment
Exposure

Water
Exposure

Prey
Exposure

Total
Exposure Daily Dose NOAEL LOAEL

mg/kg mg/L mg/kg mg/day mg/day mg/day mg/day mg/kgBW/day mg/kdBW/day mg/kdBW/day

Mercury
Max 0.1 0.000025 0.2 0.0003 0.0000 0.0058 0.006101445 0.0111 0.032 0.16 3.47E-01 6.93E-02

Average 0.06 0.000025 0.12 0.00018 0.0000 0.0035 0.003661445 0.0067 0.032 0.16 2.08E-01 4.16E-02
Total BHC

Max 0.0151 0.0001 0.034 0.0000453 0.0000 0.0010 0.00103708 0.0019 0.014 0.14 1.35E-01 1.35E-02
Average 0.00958 0.0001 0.034 0.00002874 0.0000 0.0010 0.00102052 0.0019 0.014 0.14 1.33E-01 1.33E-02

Total Chlordane
Max 0.0043 0.00005 0.0099 0.0000129 0.0000 0.0003 0.00030289 0.0006 3.9 7.8 1.41E-04 7.06E-05

Average 0.0052 0.00005 0.0099 0.0000156 0.0000 0.0003 0.00030559 0.0006 3.9 7.8 1.42E-04 7.12E-05
Dieldrin

Max 0 0 0 0 0.0000 0.0000 0 0.0000 0.015 0.15 0.00E+00 0.00E+00
Average 0.004 0.0001 0.0017 0.0000 0.0000 0.0000 0.00006708 0.0001 0.015 0.15 8.13E-03 8.13E-04

Total DDT
Max 0.1521 0.00015 0.1329 0.0004563 0.0000 0.0039 0.00431762 0.0079 0.8 4 9.81E-03 1.96E-03

Average 0.0707 0.00015 0.1329 0.0002121 0.0000 0.0039 0.00407342 0.0074 0.8 4 9.26E-03 1.85E-03
Total Endrin

Max 0.0348 0.00015 0.0495 0.0001044 0.0000 0.0014 0.00154857 0.0028 0.092 0.92 3.06E-02 3.06E-03
Average 0.0185 0.00015 0.0495 0.0000555 0.0000 0.0014 0.00149967 0.0027 0.092 0.92 2.96E-02 2.96E-03

Total PCB
Max 0 0.004 1.247 0 0.0002 0.0362 0.0363942 0.0662 0.15 0.31 4.41E-01 2.13E-01

Average 0.388 0.004 1.247 0.001164 0.0002 0.0362 0.0375582 0.0683 0.15 0.31 4.55E-01 2.20E-01

Notes:
Sediment Exposure = Sediment Concentration * Sediment Ingestion Rate (mg/day)
Surface Water Exposure  = Surface Water Concentration * Water Ingestion Rate (mg/day)
Prey Exposure = Tissue Concentration * Food Ingestion Rate (mg/day)
Total Exposure = Sediment Exposure + Surface Water Exposure + Prey Exposure (mg/day)

Daily Dose = Total Exposure / Body Weight (mg/kgBW/day)

NOAEL HQ = Daily Dose/NOAEL (mg/kgBW/day)
LOAEL HQ = Daily Dose/LOAEL (mg/kgBW/day)

a Guilday 1957.
b Based on Morrison 1957.
c Chew 1951.
d Estimated based on the results of Beyer et al. 1994.

Contaminant
NOAEL

HQ
LOAEL

HQ



Table 10-8-6
OU 1 Phase III Data
Red Drum Exposure Model

Me in
Sediment

(Cs) (ppm)

MeHg in
Forage Fish
(Cf) (ppm)A

MeHg in 
Crustaceans
(Ccr) (ppm)

MeHg in 
Invertebrates
(Cinv) (ppm)

MeHg in 
Red Drum Tissue

(ppm)
NOAEL

HQ
LOAEL

HQ

OU1 Maximum 0.1 0.0768 0.028 0.01 0.20 1.31 0.65
OU1 Average 0.08 0.02912 0.0224 0.008 0.11 0.74 0.37

Note:
A    =  Forage Fish tissue concentrations taken from site specific biota collected to support Site 41 RI.
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11.0 OU 2 — WETLANDS 

OU 2 is located in the northeastern portion of the base and is roughly 300 acres in size 

(Figure 11-1).  OU 2 includes Sites 11 (North Chevalier Disposal Area), 12 (Scrap Bins), 

25 (Radium Spill Area), 26 (Supply Department Outside Storage Area), 27 (Radium Dial Shop), 

and 30 (Building 649 Complex).  The investigation also included a portion of the 

former IWTP sewer line (Site 36) serving the OU 2 area.  The assessments were conducted to 

evaluate the nature and extent of contamination in these areas.  The OU 2 site topography is 

presented in Figure 11-2 and the shallow surficial potentiometric map is presented in Figure 11-3.  

Sample locations for OU 2 are presented on Figure 11-4.    

 

Chronology of Events and Previous Investigations  

The following is a chronology of events and previous investigations at OU 2. 

 

1993-1995 Remedial Investigation  
The RI Report OU 2 (EnSafe, 1997b) identified several areas of contamination at the 

various RI sites within OU 2.  Appendix A contains terrestrial site investigation summary tables 

including data tables from OU 2.   

 

Site 11 is a former landfill where trenching revealed evidence of a “seam” of blackened debris at 

the water table containing oily metallic  debris.  Soil inorganic COPCs at Site 11 included arsenic, 

beryllium, cadmium, chromium, and iron.  Soil organic COPCs included aroclor-1260 and BEQs.  

Groundwater inorganic COPCs included arsenic and beryllium.  Groundwater organic COPCs 

included 1,2-DCE, aldrin, chloroform, 1,2-DCA, dieldrin, 1,1,2,2-tetrachloroethane, PCE, TCE, and 

vinyl chloride (EnSafe, 1997b). 

 

At Site 12, a storage area for scrap materials, soil exceedances mainly included primary/secondary 

metals, PCBs, and SVOCs.  Additionally, various pieces of radioactive metal debris including a 

radium dial were recovered during soil sampling at locations SE0101, SE0201, and SE0301 

(located south of Building 455).  COPCs identified in groundwater included PCBs and VOCs 

(EnSafe, 1997b). 

 

At Site 25, a radium spill area that includes the area surrounding Building 780, no radium was 

found.  However, Building 780, which formerly housed the Joint Oil Analysis Laboratory, is the 

source of contamination found at Site 25.  Soil samples collected at this building revealed a 

wide range of primary and secondary metals and SVOC contamination.  Adjacent wells 

contained primary and secondary metals and VOCs.  Site 25 also includes the storage yard behind 
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Building 225, once used as a metal prefabricating shop by the NAS Pensacola PWC.  Wells located 

near Building 225 contained primary and secondary metals, and VOCs.  COPCs identified for Site 25 

included metals, pesticides, PCBs, BEQs, and VOCs (EnSafe, 1997b). 

  

No significant contamination was detected at Site 26.  Inorganic constituents did not contribute to 

risk identified in Site 26 soil.  Organic COPCs were limited to BEQs.  Groundwater COPCs included 

metals, pesticides and VOCs (EnSafe, 1997b). 

 

At Site 27, the Radium Dial Shop at the former Building 709, SVOC exceedances were noted from 

wells previously installed by ABB, Inc., in support of UST removals at this location.  The 

former UST locations are likely contributors of contamination in these wells.  Soil COPCs included 

metals, pesticides, and BEQs. Groundwater COPCs included chlorinated solvents (EnSafe, 1997b). 

 

At Site 30 (the Building 649 complex, and Buildings 3220 and 3450), numerous former ABB, Inc., 

wells, which were associated with previous UST removals at the site, revealed the presence of 

chlorinated solvents, benzene, and phenols.  Above ground storage tanks, the former USTs, and 

associated buried piping are considered sources for this contamination.  Soil COPCs at Site 30 

included metals, BEQs, and PCBs.  Groundwater COPCs included metals and VOCs (EnSafe, 1997b).   

 

For Site 36, at various places along the IWTP sewer where it parallels Wetlands 5B and 6, wells 

contained primary/secondary metals, pesticides, and VOCs (EnSafe, 1997b). 

 

Site 23 Investigation 
At Site 23, an area of Chevalier Field near Wetland 6 where an underground aviation gasoline 

pipeline leak occurred, the pipeline and several nearby USTs were removed in 1994 and the 

adjacent soil and groundwater were investigated by ABB, Inc.  A 1998 Site Assessment Report 

prepared by the Navy Public Works Center determined the source of contamination had been 

removed and the site area was recommended for NFA (Navy Public Works Center, 1998). 

 

OU 2 RI Addendum Sampling 
At the request of the Tier 1 NAS Partnering Team, the existing data from the RI Report OU 2 
(EnSafe, 1997b) were reviewed, and a focused sampling plan was developed to assess the 

current state of contamination at OU 2.  In 2003, new soil and groundwater data were 

collected and compared to previous analytical data to document changes from 1993-1995 and to 

support the FS.  The data are summarized in the RI Addendum OU 2 Report (EnSafe, 2004c).  
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The metals data collected during this investigation indicate there continues to be a soil leachability 

problem at Site 11.  Groundwater metals data indicate migration to surface water continues to be a 

problem for Wetlands 5A and 5B, 6, and 7 for a number of metals, including cadmium, chromium, 

iron, and manganese (EnSafe, 2004c).   

 

For pesticides and PCBs, since the 1993-1995 RI sampling, there has been a decrease in both soil 

and groundwater concentrations. The pesticide and PCB data do not indicate a continuing problem 

with respect to the soil-to-groundwater pathway, nor the groundwater-to-surface water pathway 

(EnSafe, 2004c).   

 

The soil data for SVOCs indicate there may be a continuing problem with the soil-to-groundwater 

pathway at isolated locations on Sites 11 and 27.  The groundwater data indicate there continues 

to be a problem for SVOCs with respect to the groundwater-to-surface water pathway at Site 11 

(Wetlands 6 and 7), the southeast corner of Site 30 (Wetlands 5B and 6), and Site 30 near 

Wetlands 5A and 5B.  For VOCs, the soil data indicate there is not a continuing problem with the 

soil-to-groundwater pathway (EnSafe, 2004c). 

 

The groundwater data indicate there continues to be a problem for VOCs with respect to the 

groundwater-to-surface water pathway at OU 2 on Sites 30 and 11 at following wells:  030GS111 

and 030GI111 adjacent to the southern end of Wetland 6; 030GS18, adjacent to Wetland 5A; 

030GS06, adjacent to Wetland 5A; 030GI170, adjacent to Wetland 5B; 011GS52, adjacent to the 

central portion of Wetland 6; 011GI114, adjacent to the northern portion of Wetland 6; 011GI12, 

adjacent to the northern portion of Wetland 6; 011GI10, adjacent to the southern portion of 

Wetland 7; and 011GS47 and 011GS28, both adjacent to Wetland 7 (EnSafe, 2004c).   

 

This investigation found a number of wells on Sites 11 and 30 lie immediately adjacent to 

surface water bodies and have concentrations above appropriate GCTLs for protection of 

surface water.  This is being considered for groundwater alternative development for OU 2 

(EnSafe, 2004c). 

 

OU 2 Wetlands 
The Site 41 wetlands associated with OU 2 include Wetlands 5A, 5B, 6, and 64.  Figure 11-1 shows 

where these wetlands are located.  Wetland 5A is located south of the Building 649 complex.  

Wetland 5B is a drainage ditch that drains surface water from Wetland 5A to Wetland 6.  Wetland 6 

is a tidally influenced drainage ditch that drains surface water from the area near the 
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NAS Pensacola Chapel to the Yacht Basin (Wetland 64).  The investigation for Wetland 64 included 

the Yacht Basin and Wetlands 7, 8 and 64.  

 

This section presents the nature and extent of contamination, ecological risk assessment, fate and 

transport analysis, and human health risk assessment by wetland.  To assist in the data evaluation, 

Figure 11-5 presents OU 2 Total DDT for sediment, Figure 11-6 presents the Swartz TOC 

normalized PAHs, and 11-7 presents the Mean ERM quotient categories.   Figure 11-8 presents the 

chemistry and toxicity samples collected during Phases III and IV.  To assess effects to selected 

measurement endpoints, such as the green heron, a food-chain model for all the wetlands 

associated with OU 2 is presented in Section 11.4.   
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Operable Unit 2 

Study Area Topography
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Note:
Groundwater potentiometric contours are from the 
2004 RI Addendum Report. 
Only the OU 2 wetlands have labels. 
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Sample ID Phase II 
041M060101 4,4'-DDE
041M060101 4,4'-DDT

Sample ID Phase II 
041M060301 4,4'-DDE
041M060301 4,4'-DDT

Sample ID Phase II 
041M060701 4,4'-DDE

Sample ID Phase II 
041M5A0101 Cadmium
041M5A0101 Lead
041M5A0101 Mercury
041M5A0101 Zinc

Sample ID Phase III 
041M5A0401 4,4'-DDE

Sample ID Phase II Phase III 
041M5A0501 4,4'-DDE Lead
041M5A0501 Cadmium
041M5A0501 Copper
041M5A0501 Lead
041M5A0501 Mercury
041M5A0501 Zinc

Sample ID Phase II 
041M5B0201 Cadmium
041M5B0201 Chromium
041M5B0201 Lead
041M5B0201 Nickel
041M5B0201 Silver
041M5B0201 Zinc

Sample ID Phase II Phase III 
041M640401 Chromium 4,4'-DDE
041M640401 Cadmium
041M640401 Chromium
041M640401 Lead
041M640401 Phenanthrene
041M640401 Pyrene
041M640401 Total PCBs
041M640401 Zinc

Sample ID Phase II 
041M641001 Cadmium
041M641001 Chromium
041M641001 Lead

Sample ID Phase II 
041M641301 Cadmium
041M641301 Chromium
041M641301 Lead

Sample ID Phase II 
041M641401 Cadmium
041M641401 Chromium

Sample ID Phase II 
041M641601 Cadmium
041M641601 Chromium
041M641601 Lead

Sample ID Phase II 
010M000101 4,4'-DDE

Sample ID Phase II 
041M640301 4,4'-DDE
041M640301 Cadmium
041M640301 Chromium
041M640301 Lead
041M640301 Mercury
041M640301 Silver
041M640301 Total PCBs
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Sample ID Phase II 
041M641901 Cadmium
041M641901 Chromium
041M641901 Lead

Sample ID Phase II Phase III Phase 2001 Phase 2004
Table indicates parameters that exceeded the ERM for each sample phase.

Notes:
Samples without parameter table do not have parameters that 
exceeded the ERM value.
Only the wetlands associated to OU2 have labels.

Sample ID Phase 2001
041M640502 4,4'-DDE
041M640502 Cadmium
041M640502 Chromium
041M640502 Lead
041M640502 Silver

Sample ID Phase 2001
041M640302 Cadmium

Sample ID Phase 2001
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041M640202 Cadmium
041M640202 Chromium

Sample ID Phase 2001
041M641102 Cadmium
041M641102 Chromium

Sample ID Phase 2004
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Sample ID Phase II 
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Sample ID Phase II 
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041M641101 Chromium
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Sample ID Phase III 
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041M640601 Benzo(a)anthracene
041M640601 Benzo(a)pyrene
041M640601 Cadmium
041M640601 Chromium
041M640601 Fluorene
041M640601 Lead
041M640601 Phenanthrene
041M640601 Pyrene
041M640601 Total PCBs

Sample ID Phase II Phase III 
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Sample ID Phase 2001
041M640602 4,4'-DDE
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11.1 Wetland 5 — Screening Level Problem Formulation 

11.1.1 Site Description and Habitats Present at Wetland 5  

Wetland 5, a wooded area within the developed portion of NAS Pensacola, is flanked to the west by the 

A.C. Read Golf Course, to the north by the former NADEP Dynamic Components Division 

(Building A4S CompleT) and other buildings formerly used by NADEP, and to the south by Taylor Road 

(Figure 11-1).  Parsons and Pruitt (USEPA, 1SS1a) divided this wetland into two parts, 5A and 5B.  They 

described Wetland 5A as a palustrine forested system, and Wetland 5B is described as a 

palustrine emergent system. 

 

Wetland 5A (roughly 1.3 acres in siYe) is connected to Wetland 5B (1.2 acres) by a culvert, which runs 

under Murray Road (Figure 11-1).  Wetland 5A is bordered by Murray Road to the east, the golf course 

to the west, and buildings to the north and south.  A 200-300 foot vegetative buffer surrounding this 

area likely offers habitat to various species.  The open water portion of the wetland ranges from Yero to 

three feet in depth and varies from [0-150 feet in width.  Sediments in Wetland 5A ranged from 

brown poorly graded sand with little organics and a TOC of 0.A42\ (041M5A0A01) to a dark brown 

silty fine sand with organics and a TOC of 40.S\ (041M5A0401).  Sediments in Wetland 5B ranged 

from light brown poorly graded medium sand with TOC of 0.1[\ (41M5B0101) to dark brown silty sand 

with organics with TOC of 7.45\ (041M5B0201).    

 

 

Photograph 1 Wetland 5 — Facing West to Wetland 5A 

11-1-1 
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Photograph 2 Wetland 5B — Looking towards Wetland 5A.  Groundwater monitoring 
wells 30GI126 and 30GS126 visible in foreground. 

 

11-1-2 
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Photograph 3 Looking towards Wetland 6 from Wetland 5B.  Photo includes all locations 
(5B03, 5B04, 5B02, 5B05, and 5B06). 

 

Little history is available concerning the origins of Wetland 5A, which is several decades old and likely 

began as a man made feature (a borrow pit).  It served as a drainage pathway as early as the 1S30s 

and reportedly contained a saw mill during the 1S40s.  A 1S3S map of the base labeled Wetland 5 as an 

^open ditch._  In recent years, beaver dams constructed at the downstream end of Wetland 5A raised 

the water level in the basin containing this wetland, facilitating sedimentation and the emergence of a 

marsh.  After a faulty valve in a nearby potable water storage tank was repaired in 1SS4, the water 

level in Wetland 5A has receded.  Previously, several thousand gallons of potable water per day 

accidentally discharged from this tank into Wetland 5A via an overflow pipeline.  Wetland 5A continues 

11-1-3 
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to serve as a storm water conduit.  NAS Pensacola Storm Drainage Map 127AS12 shows three outfalls 

in Wetland 5A. Outfall T discharges storm water from the Bachelor Officers` auarters area to the south. 

 Outfall V and an unnamed outfall discharge storm water from the former Building A4S CompleT.  

Wetland 5A drains via Wetland 5B into Wetland A, which empties into the NAS Pensacola Yacht Basin 

(Wetland A4).  Typical vegetation found in Wetland 5A consists of hardwoods, such as oaks and sweet 

bay magnolias. 

 

Wetland 5B resembles and functions as a drainage ditch.  It receives storm water from Wetland 5A and 

drains eastward into Wetland A.  NAS Pensacola Storm Drainage Map 127AS12 shows one outfall in 

Wetland 5B, which discharges storm water from the Building 3220 area.  Vegetation in Wetland 5B 

includes cattails (Typha latifolia) and other emergent plants. 

 

IR sites potentially affecting Wetland 5 include Sites 30 and 3A.  Buildings A4S and 755 (Site 30) are 

north and upgradient of Wetland 5, and are separated by a service road, driveway and a parking lot. 

Building A4S was used from the 1S40s to the 1S50s as a tin-cadmium plating operation.  

Fifteen above-ground tanks near Building A4S, ranging from 200 to 500 gallons, contained solutions of tin, 

cadmium, and cyanide.  Additionally, a 250-gallon tank stored 1,1,1-trichloroethylene (TCE).  The contents 

of these tanks reportedly were dumped monthly into a dditchd east of the building.  Based on current 

topography and historical data, this dditchd was either the wetland itself, or the wetland was directly fed by 

the ditch.  During the 1SA0s and 1S70s, the 15 tanks stored phosphoric acid, caustics, 

potassium permanganate, degreasers, and chromate solutions, which were also periodically drained into 

the dditchd.  According to historical data, the concentrated cyanide solutions were placed into a tank truck, 

transported to the Building 70S plating shop, and disposed of in the sanitary sewer.  Plating operations in 

Building A4S ceased in the 1S70s. 

 

Building 755 also operated as a plating shop during the 1SA0s and 1S70s.  It had approTimately 

50 above-ground tanks ranging from 50 to 200 gallons in volume and containing plating solutions of 

nickel, silver, lead, tin, chromium, and other metals.  These tanks were also reportedly periodically drained 

into the dditchd east of Building A4S.  Building 755 plating operations ceased in the 1S70s (EnSafe, 1SS7b).   
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Photograph 4 Removal of Waste Receiving Structure 
 

Site 3A (Industrial Wastewater Treatment Plant Sewer Line) was investigated in coneunction with sites 

for OU 2.  The wastewater treatment plant, originally built in 1S4[, was replaced in 1S71 with a 

modern plant that could accept industrial wastes.  Most facilities discharging to the sewer did so without 

any pretreatment or waste segregation.  The waste stream has included paint strippers, heavy metals, 

pesticides, radioactive wastes, fuels, cyanide waste, and waste oil (NEESA, 1S[3).  Beginning in 1S73, 

the Naval Air Rework Facility operations discharged to the sewer instead of to Pensacola Bay.  The 

IWTP sewer line consisted of vitreous clay and cast-iron piping installed both before and after 1S71.  

OU 2 investigated portions of the IWTP sewer line from the Building A4S compleT to the 

wastewater treatment plant. 

 

11.1.2 Wetland 5 — Sample Location Description 

11.1.2.1 Wetland 5A  

Phase II Sediment Sample Location Description 

Seven sediment samples were collected and analyYed from Wetland 5A.  Sample locations for 

Wetland 5A were located in areas where groundwater seeps could occur and depositional areas. 

Sample locations 041M5A0101, 041M5A0201, and 041M5A0301 are located near the northernmost part 

of the wetland, closest to Building A4S and near Murray Road.  Sample locations 041M5A0401 and 

11-1-5 
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041M5A0701 are located on the west side of the wetland, whereas sample locations 041M5A0501 and 

041M5A0A01 are located on the eastern side of Wetland 5A, closest to the culvert diverting water under 

Murray Road into Wetland 5B (Figure 11-4).  Table 11-1-1 (tables are located at the end of 

each section) provides a physical description of the sediments collected at Wetland 5A.  Sediments at 

Wetland 5A were mostly composed of fine-grained sand to silt and clay.  TOC concentrations ranged 

from 0.A42\ to 40.S\.   

 

Phase II Surface Water Sample Location Description 

SiT surface water samples were collected at Wetland 5A, locations 041W5A0101 through 041W5A0701 

(Figure 11-4), which were co-located with sediment locations.  The surface water samples were taken 

during the 1SS5 Site 41 investigation.  Several surface water samples from Wetland 5A were analyYed 

for physical parameters (Table 11-1-2).  Of the siT samples analyYed, five were found to be 

slightly acidic.  Surface water sample 041W5A0A01 was analyYed for hardness, but not for pH, 

specific conductivity, or turbidity. 

 

Phase III Sediment Sample Location Description 

Three sediment samples were collected at Wetland 5A during the Phase III investigation (Figure 11-4). 

 Table 11-1-3 provides a physical description of the sediment samples collected.  Sediments collected 

during the Wetland 5A Phase III sampling effort were mostly composed of fine-grained sand to 

very fine-grained silt and clay.  Wetland 5A varies from [0-150 feet in width and up to 3 feet deep in 

places, with TOC concentrations ranging from 0.7\ to 1.0\.  

 

Phase III Surface Water Sample Location Description 

As shown on Figure 11-4, three surface water samples were collected during the Phase III portion of 

the investigation.  

 

11.1.2.2 Wetland 5B  

Phase II Sediment Sample Location Description 

Wetland 5B acts as a storm water ditch draining Wetland 5A via a culvert.  Two sediment samples were 

collected and analyYed for the Wetland 5B ERA.  Sample locations for Wetland 5B were located 

downstream from the culvert that passes under Murray Road.  Sample location 041M5B0101 is 

approTimately 100 feet from the culvert, and sample location 041M5B0201 is located 325 feet 

downstream of 041M5B0101 (Figure 11-4).  Table 11-1-4 provides a physical description of the 

sediments collected at Wetland 5B.  Sediments at Wetland 5B were mostly composed of fine-grained 

sand to very fine-grained silt and clay.  Wetland 5B TOC concentrations ranged from 0.1[\ to 7.45\.  
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Phase II Surface Water Sample Location Description 

One surface water sample was collected at Wetland 5B for this ERA process.  Sample 041W5B0201 was 

collected in 1SS5.  The surface water sample was co-located with sediment samples as shown in 

Figure 11-4.  No physical description, other than hardness, of the Phase II surface water samples were 

collected at Wetland 5B.  Hardness was measured at 52.3 mg/L at sampling location 041W5B0201. 

 

Phase IV Sediment Sample Location Description 

Five sediment samples were collected during the Phase IV/2004 sampling effort at Wetland 5B 

(Figure 11-4).  A physical description of Wetland 5B sediments was not conducted during this sampling 

effort.  However, TOC analysis was performed, and concentrations ranged from 0.35\ to 1.5\. 

 

11.1.3 Nature and Extent of Contamination 

11.1.3.1 Wetland 5A  

Phase II Sediment 

Figure 11-4 presents the Phase II sediment sampling locations for Wetland 5A.  Table 11-1-5 

summariYes the analytical results of the seven Phase II sediment samples. 

 

Metals ? Twenty-three metals were detected during Phase II sediment sampling at Wetland 5A. 

The greatest number of metals detections and reference value eTceedances during Phase II sampling at 

Wetland 5A were from sample location 041M5A0101.  This sample is in the northeast section of the 

wetland area.  Concentrations of 12 analytes eTceeded freshwater reference values at this location. 

Location 041M5A0501, within the center of the wetland, eThibited 21 detections, with 11 of these 

parameters eTceeding freshwater reference values.  Parameters with detections eTceeding freshwater 

reference values were aluminum, antimony, barium, cadmium, chromium, cobalt, copper, lead, 

manganese, mercury, nickel, and Yinc.  All locations eThibited concentrations of Yinc above its 

reference value. 

 

Pesticides and PCBs ? Eleven pesticide compounds and the PCBs aroclor-1254 and aroclor-12A0 

were detected during Phase II sediment sampling at Wetland 5A.  Total DDT was calculated for each 

location by adding the concentrations of 4,4`-DDD, 4,4`-DDE and 4,4`-DDT, and were compared with the 

basewide total DDT concentrations.  The greatest number of pesticides detected in Wetland 5A 

sediments during Phase II sampling was near the center of the wetland at location 041M5A0501, with 

seven detections.  The reference values were eTceeded at this location for 4,4`-DDE and total DDT.  

All other locations eThibited detectionsh however, these detections were significantly less.  Aroclor-1254 

was detected at 041M5A0A01, and aroclor-12A0 was detected at 041M5A0101, 041M5A0501, and 

041M5A0701, in various areas of the wetland. 
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SVOCs ? Nineteen SVOCs (including PAHs) were detected in sediment samples collected during 

Phase II sampling at Wetland 5A.  SiT of the seven sample locations eThibited detections of SVOCs, 

with the maeority of detections and highest concentrations at location 041M5A0501.  Location 

041M5A0501 had the greatest number of SVOC detections, with 15 compounds detected. The 

detections of SVOCs in Wetland 5A were similar to the other analytes, with the greatest number of 

detections being from locations 041M5A0501, 041M5A0701, and 041M5A0101.  

 

VOCs ? Three VOCs, (acetone, methylene chloride, and toluene) were detected in sediments collected 

from Wetland 5A during Phase II sampling.  The highest concentrations were at locations 041M5A0101, 

041M5A0201, and 041M5A0301, within the northern area of the wetland.  Locations 041M5A0401 and 

041M5A0A01 also eThibited detections.   

 

Phase III Sediment 

Based on the results of the Phase II sampling, Phase III was initiated to confirm elevated detections at 

sediment locations 041M5A0401, 041M5A0501, and 041M5A0A01 in Wetland 5A.  Table 11-1-A 

summariYes the analytical results of the Phase III sediment sampling.  

 

Metals ? Twenty-two metals were detected in sediments collected during Phase III.  Thallium was not 

detected in this event.  The Phase III sample results were in close agreement with the Phase II results 

confirming the common problematic location 041M5A0501.  MaTimum detections eTceeded reference 

values for antimony, barium, cadmium, chromium, copper, lead, and Yinc.  As during the Phase II 

sampling, all three locations eThibited concentrations of Yinc above the freshwater reference value. 

 

Pesticides and PCBs ? In Phase II, the maeority of detections and highest detections were eThibited 

at location 041M5A0501.  In Phase III sampling, this location had no parameters above detection limits. 

Ten pesticides were detected during the Phase III sampling efforts.  Locations 041M5A0401 and 

041M5A0A01 eThibited eight and siT detections, respectively.  Location 041M5A0401 eThibited the 

highest detections for 4,4`-DDD, 4,4`-DDE, and 4,4`-DDT, all eTceeding basewide concentrations. 

Total DDT also eTceeded its reference value at this location.  PCBs were not detected during Phase III 

sediment sampling. 

 

SVOCs ? During Phase III sampling, 12 SVOCs were detected as compared to 1S during Phase II. 

Locations 041M5A0401 and 041M5A0501 each had 10 SVOCs detected.  During Phase II, location 

041M5A0401 had four SVOCs detected, and they were present at low concentrations.  SVOCs were 

confirmed at location 041M5A0501.   
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VOCs ? No VOCs were detected during Phase III sampling. 

 

Comparison of Phase II vs. Phase III Sediment Sampling Results 

Between Phase II and Phase III sediment sampling events, an overall decrease in detections and 

number of eTceedances occurred.  Metals decreased from 23 detections and 11 eTceedances in the 

seven Phase II samples to seven eTceedances in the three Phase III samples.  Location 041M5A0501 

seems to be a problematic location, with the most detections and eTceedances for all groups of 

analytes.  However, in Phase II, this location eThibited seven detections of pesticides, with 4,4`-DDE 

and total DDT eTceeding reference valuesh yet, in Phase III, this location had no detections.  For 

SVOCs, 1S detections were eThibited with the greatest number being at location 041M5A0501 for Phase 

II.  Phase III sampling confirmed detections at this location, but concentrations and number of 

compounds detected were lower.  Limited VOCs were detected in Phase II.  In Phase III, no VOCs were 

detected. 

 

Phase II Surface Water 

Figure 11-4 presents the Phase II surface sampling locations for Wetland 5A.  Table 11-1-7 summariYes 

the analytical results of the seven Phase II surface water samples. 

 

Metals ? Seventeen metals were detected in Phase II surface water samples collected from 

Wetland 5A.  All locations eThibited detections, with the highest number of detections at location 

041W5A0501.  Location 041W5A0501 had 13 detections, seven eTceeding their reference 

concentrations.  All other sampling locations eThibited five detections eTceeding reference 

concentrations, with the eTception of 041W5A0401 which had four. 

 

Pesticides and PCBs ? Only one pesticide, endosulfan I, was detected during Phase II 

surface water sampling at Wetland 5A.  Endosulfan I was detected at 041W5A0101. 

 

SVOCs ? One SVOC, BEHP, was detected during Phase II sampling.  BEHP was detected at all 

locations, eTcept for locations 041W5A0201 and 041W5A0701. 

 

VOCs ? VOCs were detected at two sampling locations, 041W5A0101 and 041W5A0A01.  

Location 041W5A0101 eThibited a detection for 1,1-dichloroethane.  Location 041W5A0A01 eThibited 

detections for acetone, bromodichloromethane, chloroform, cis-1,2-dichloroethene, and 

dibromochloromethane. 
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Phase III Surface Water 

Phase III of the surface water sampling at Wetland 5A was implemented to confirm the previous 

Phase II results at locations 041W5A0401, 041W5A0501, and 041W5A0A01.  Table 11-1-[ summariYes 

the Phase III surface water sample results. 

 

Metals ? Seventeen metals were detected in the Phase III surface water sample.  In general, the 

concentrations were comparable to those observed during Phase II, eTcept for increases in the number 

of detections at all three locations.  The problematic analytes were antimony, barium, calcium, 

chromium, cobalt, copper, iron, lead, manganese, and Yinc. 

 

Pesticides and PCBs ? No pesticides or PCBs were detected during Phase III sampling efforts.   

 

SVOCs ? No SVOCs were detected in the Phase III surface water sampling at Wetland 5A.   

 

VOCs ? 1,2-Dichloroethene (total), acetone, and toluene were detected in the Phase III 

surface water samples.  Toluene was not reported during Phase II sampling.  1,2-Dichloroethene (total) 

and acetone, common to location 041W5A0A01 during the Phase II sampling, were detected at a 

relatively low concentrationsh however, the acetone concentration increased from Phase II to Phase III. 

During Phase II investigation, 1,2-dichloroethene (total) was reported as cis-1,2-dichloroethene. 

 

11.1.3.2 Wetland 5B  

Phase II Sediment 

Figure 11-4 presents the Phase II sediment sampling locations for Wetland 5B.  Table 11-1-S 

summariYes the analytical results of the Phase II sediment sample event. 

 

Metals ? Twenty-one metals were detected during Phase II sediment sampling at Wetland 5B. 

Location 041M5B0201 eThibited detections of 21 metals, nine eTceeding the freshwater reference 

values.  This sample is in the eastern section of the wetland.  Location 041M5B0101 had 12 metals 

detectedh however, none eTceeded the reference values.  Parameters with detections eTceeding 

freshwater reference values were barium, cadmium, chromium, cobalt, copper, lead, manganese, 

mercury, nickel, selenium, silver, and Yinc.  Location 041M5B0201 eThibited greater metals diversity and 

higher concentrations than other locations. 

 

Pesticides and PCBs ? SiT pesticide compounds and one PCB, aroclor-1254, were detected during 

Phase II sediment sampling at Wetland 5B.  Total DDT was calculated for each location by adding the 
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concentrations of 4,4`-DDD, 4,4`-DDE, and 4,4`-DDT.  Likewise, a basewide total DDT reference 

concentration was calculated using the basewide concentrations for these same constituents.   

 

The greatest number of pesticides detected in Wetland 5B sediments during Phase II sampling was at 

location 041M5B0201 with siT detections.  Location 041M5B0101 eThibited four detections. 

The reference values were not eTceeded at either location for 4,4`-DDT constituents or total DDTs.   

 

SVOCs ? SiT SVOCs (including PAHs) were detected in sediment samples collected during Phase II 

sampling at Wetland 5B.  All sample locations eThibited detections of SVOCs, with the maeority of 

detections and highest concentrations at location 041M5B0201.   

 

VOCs ? Five VOCs were detected in sediments collected from Wetland 5B during Phase II sampling: 

1,2-dichloroethene (total), acetone, chlorobenYene, toluene, and vinyl chloride.  Location 041M5B0201 

eThibited the greatest number of VOC detections and highest concentrations in the wetland.   

 

Phase IV Sediment  

Five sediment samples were collected as part of the Phase IV sampling event.  Table 11-1-10 

summariYes the Phase IV/2004 sediment sample results. 

 

Metals ? Twenty-one metals were detected in the Phase IV sediment samples.  Location 041M5B0202 

had the greatest diversity and concentrations of metals.  The analytes eThibiting concentrations above 

the freshwater reference values were barium, cadmium, chromium, cobalt, copper, lead, nickel, silver, 

and Yinc. 

 

Pesticides and PCBs ? Three pesticides and one PCB, aroclor-12A0, were detected during Phase IV 

sampling efforts.  Of these detections, none eTceeded reference values for 4,4`-DDE or total DDT. 

Aroclor-12A0 was present in four of the five sample locations. 

 

SVOCs ? Seven SVOCs were detected during Phase IV sediment sampling at Wetland 5B.  All 

five sampling locations eThibited detections, with locations 041M5B0202, 041M5B0301, and 

041M5B0A01 having the maeority and highest of detections. 

 

VOCs ? Four VOCs, (acetone, cis-1,2-dichloroethene, toluene, and vinyl chloride) were detected in the 

Phase IV sediment samples.  These detected constituents are similar to the Phase II sampling event.  
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Phase II Surface Water 

Figure 11-4 presents the Phase II surface water sampling location for Wetland 5B.  Table 11-1-11 

summariYes the analytical results of the single Phase II surface water sample. 

 

Metals ? SiTteen metals were detected in the Phase II surface water sample taken from Wetland 5B. 

Of these 1A metals, 13 eTceeded the freshwater reference values:  aluminum, barium, cadmium, 

calcium, chromium, cobalt, copper, iron, lead, manganese, mercury, vanadium, and Yinc. 

 

Pesticides and PCBs ? No pesticides and PCBs were detected during Phase II surface water 

sampling at Wetland 5B.   

 

SVOCs ? Five SVOCs were detected at low concentrations during Phase II sampling:  2-chlorophenol, 

4-chloro-3-methylphenol, bis(2-ethylheTyl)phthalate, n-nitroso-di-n-propylamine, and pyrene. 

 

VOCs ? Four VOCs were detected during Phase II sampling:  1,1-dichloroethane, acetone, 

trichloroethene, and vinyl chloride. 

 

11.1.4 Ecological Risk Assessment 

11.1.4.1 Wetland 5A — Phase II Investigation Summary 

Sediment Screening — Level Risk-Exposure Estimation and Risk Calculation 

As presented in Table 11-1-12, the sediment samples were compared with screening values in 

accordance with the procedures described in Section [.  All parameters with Has greater than 1 or with 

no screening values were carried forward to COPC refinement.  A list of all COPCs after screening is 

included in Table 11-1-13. 

 

Baseline Problem Formulation — Wetland 5A Sediment COPC Refinement 

During the COPC refinement, additional information was used to help evaluate the potential for risk at 

Site 41 based on eTposure to the constituents included as preliminary COPCs.  This risk assessment 

presents a statement of potential risk for each of the COPCs.   

The COPC refinement process included: 

 

i Comparison of maTimum concentrations to RVs 

i Comparison of average concentrations to SVs and RVs 

i Comparison to basewide (reference) concentrations for total DDT 

i Comparison of inorganic constituents to reference wetland values 

i Interpretive tool for metals 
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i Di Toro EjP SaGs for VOCs 

i Comparison to SwartY consensus values 

i Mean ERM juotients 

i Description of eTceedances of RVs and their eTtent 

 

The methods used in the COPC refinement for the Site 41 ERA Process are detailed in Section [. 

Comparison of maTimum detected concentrations with refinement values is presented in Table 11-1-14. 

A list of COPCs retained after refinement are presented in Table 11-1-15.  Additionally, the tables 

compare:  1) average concentrations to screening and refinement values to assess potential eTposure 

across the entire wetland, and 2) Wetland 5A concentrations to reference concentrations. 

 

At Wetland 5A, total DDT was above the basewide level at one of nine sample locations (Figure 11-5).  

Total DDT is retained for this wetland and will be further evaluated in the OU-wide food-chain models.  

For Wetland 5A, aluminum, barium, cadmium, calcium, chromium, cobalt, copper, lead, manganese, 

mercury, nickel, and Yinc eTceeded their Site 41 freshwater sediment reference concentrations.  

However, barium concentrations did not appear enriched, when normaliYed to aluminum and 

iron concentrations using FDEP`s interpretative tool (AppendiT L).  In addition, chromium and 

nickel concentrations were below RVs.   

 

Several organic compounds were detected and retained through the ERA process.  Endosulfan II and 

total BHC were retained.  Seven SVOCs were retained due to lack of screening criteria: 

4-methylphenol(p-cresol), benYo(b)fluoranthene, benYo(g,h,i)perylene, benYo(k)fluoranthene, 

bis(2-chloroethoTy)methane, carbaYole, and indeno(1,2,3-cd)pyrene.  Three VOCs were retained as 

well (acetone, methylene chloride, and toluene).  When normaliYed to detected TOC concentrations, 

both VOCs and PAHs do not appear to be risk drivers for Wetland 5A (Figure 11-A). 

 

Table 11-1-1A presents the Mean ERL and ERM values, the Mean ERM auotients, and the Mean ERM 

auotient Category by individual sample location.  Based on this approach, siT sample locations 

(041M5A01, 041M5A02, 041M5A03, 041M5A04, 041M5A0A, and 041M5A07) were determined to be 

Category 2, which according to tests evaluated in developing this methodology, had 

average survival rates of approTimately [0\ of control sedimentsh however, this Category also has the 

highest level of uncertainty.  Sampling location 041M5A05 was determined to be Category 3, which is 

the category that includes the studies where about 50\ of samples were found to be toTic and 

average survival was about A0-70\.  Figure 11-7 shows the Mean ERM category for each 

sediment sample location at Wetland 5A.   
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The inorganic constituents with SV Has greater than 10 all had widespread eTceedances of the 

screening values, and all had their maTimum concentration at location 041M5A0101.  This indicates the 

source for these elevated inorganic detections may be in the general area of this sample location. 

Alternately, most of the organics detected with SV Has greater than 10 were generally less widespread 

and had their maTimum concentrations at location 041M5A0501.   

 

Surface Water Screening — Level Risk-Exposure Estimation and Risk Calculation 

As presented in Table 11-1-17, the surface water samples were compared with screening values in 

accordance with the procedures described in Section [.  All parameters with Has greater than 1 or with 

no screening values were carried forward to COPC refinement.  A list of all COPCs after screening is 

included in Table 11-1-1[. 

 

Baseline Problem Formulation — Wetland 5A Surface Water COPC Refinement 

During the surface water COPC refinement, additional information was used to help evaluate the 

potential for risk at Site 41 based on eTposure to the constituents included as preliminary COPCs.   

 

The COPC refinement process included: 

 

i Comparison of maTimum SV concentrations to average SV concentrations 

i Comparison of inorganic constituents to reference wetland values 

i Description of surface water eTceedances and their eTtent 

 

The methods used in the COPC refinement in the Site 41 ERA Process are detailed in Section [. 

Comparison of maTimum detected concentrations with refinement values is presented in Table 11-1-1S. 

COPCs retained after refinement are presented in Table 11-1-20.  Additionally, the tables compare 

average concentrations to screening and refinement values to assess potential eTposure across the 

entire wetland. 

 

For Wetland 5A, barium, cadmium, calcium, chromium, copper, lead, manganese, vanadium, and Yinc 

eTceeded their Site 41 freshwater reference surface water concentrations (Table 11-1-20) and were 

retained as COPCs for Wetland 5A surface water. 

 

At Wetland 5A, a few organic constituents were detected in surface water at various sample locations. 

BEHP concentrations were detected at four of the siT sample locations.  Location 041W5A0401 reported 

the highest BEHP concentration.  Five VOCs were detected and retained during the ERA process. 

1,1-Dichloroethane was detected at sample location 041W5A0101.  Acetone, bromodichloromethane, 
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cis-1,2-dichloroethene, and dibromochloromethane were detected at sample location 041W5A0A01. 

These constituents were retained during the ERA process due to Ha eTceedances or no associated 

screening values.  

 

At Wetland 5A during the Phase II investigation, several of the same constituents were detected and 

retained in both sediment and surface water samples.  These included barium, cadmium, copper, lead, 

manganese, and Yinc.  

 

The conceptual model below symboliYes which environmental habitats may be impacted by constituents 

retained during the ERA process and are likely sources. 

 

 

 

11-1-15 
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11.1.4.2 Wetland 5A — Phase III Investigation Summary 

Additional investigation was determined to be necessary based on the Phase II results.  The following 

assessment and measurement endpoints were selected: 
Wetland Groups and 

Representative Wetland(s) Assessment Endpoints Measurement Endpoints 

Wetland 5A A) Survival, growth, and emergence of 
macroinvertebrates associated with the 
benthic environment (general benthic 
community) 

A1) 2[-day midge larvae, Chironomous 
tentans, survival, growth, and 
emergence 
A2) Benthic community indices 

Wetland 5A B) Protection of fish viability using 
fathead minnow (Pimephales promelas) 

B1) 7-day fathead minnow, Pimephales 
promelas, survival and growth (by 
weight) 

Wetland 5A C) Bioaccumulation in wading birds and 
mammals 

C1) These endpoints will be evaluated in 
the Food-Chain Model in Section 11.4 

 
As detailed in the Final RI/FS SAP Addendum (E/AkH, 1SS7d), additional data were collected from 
three sample locations (041M5A04/041W5A04, 041M5A05/041W5A05, and 041M5A0A/041W5A0A) 
within Wetland 5A. These sample locations were selected because of elevated inorganic concentrations 
in sediment and surface water.  These samples were analyYed for the following parameters: 
 
! Laboratory analysis of full TAL/TCL list 
! TOC and other physical parameters 
! Sediment and surface water toTicity testing 
! Benthic Community Indices 
 

11.1.4.3 Phase III Sediment Chemistry Summary 

Sediment Screening — Level Risk-Exposure Estimation and Risk Calculation 
As presented in Table 11-1-21, the sediment samples were compared with screening values in 
accordance with the procedures described in Section [.  All parameters with Has greater than 1 or with 
no screening values were carried forward to COPC refinement.  A list of all COPCs after screening is 
included in Table 11-1-22. 
 
Baseline Problem Formulation — Phase III Sediment COPC Refinement 

The same approach (Section 11.1.4.1) used to refine Wetland 5A Phase II sediments were applied to 
Phase III sediments. 
 
The methods used in the COPC refinement for the Site 41 ERA process are detailed in Section [. 
Comparison of maTimum detected concentrations with refinement values is presented in Table 11-1-23. 
COPCs retained after refinement are presented in Table 11-1-24.  Additionally, the tables compare: 
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1) average concentrations to screening and refinement values to assess potential eTposure across the 
entire wetland, and 2) Wetland 5A concentrations to reference concentrations. 
 
At Wetland 5A, 4,4`-DDD, 4,4`-DDT, and total DDT were above basewide levels, indicating that 4,4l-DDT 
and its daughter products are a concern for this wetland and were carried forward as COPCs.  Total 
DDT was also included as a COPC in the OU-wide food-chain models.  
 
For Wetland 5A Phase III, antimony, barium, cadmium, copper, lead, and Yinc eTceeded their Site 41 
freshwater sediment reference concentrationsh however, cadmium and copper were below their 
respective RVs and were not retained as COPCs.  When assessed, using the interpretative tool, barium 
did not appear to be enriched.   
 
Several pesticides were detected and retained during the ERA process due to Ha eTceedances or no 
associated screening values.  These constituents included endosulfan I, endosulfan sulfate, 
total chlordane, total endrin, and total BHC.  BenYo(b)fluoranthene and benYo(k)fluoranthene were also 
detected and retained as COPCs.  When normaliYed to detected TOC concentrations, PAHs and 
VOCs concentrations were not detected at levels eTpected to cause unacceptable ecological effects. 
 

Table 11-1-25 presents the Mean ERL and ERM values, the Mean ERM auotients, and the Mean ERM 
auotient Category by individual sample location.  Figure 11-7 shows the Mean ERM Category for 
each sediment sample at Wetland 5A Phase III sediments.  Based on the methods and the approach 
detailed in Section [, three sample locations (041M5A04, 041M5A05, and 041M5A0A) were determined 
to be Category 2, which, according to tests evaluated in developing this methodology, had average 
survival rates of approTimately [0\ of control sedimentsh however, this category also has the 
greatest uncertainty in predicting toTicity. 
 
Surface Water Screening — Level Risk-Exposure Estimation and Risk Calculation 

As presented in Table 11-1-2A, the surface water samples were compared with screening values in 
accordance with the procedures described in Section [.  All parameters with Has greater than 1 or with 
no screening values were carried forward to COPC refinement.  A list of all COPCs after screening is 
included in Table 11-1-27. 
 
Baseline Problem Formulation — Phase III Surface Water COPC Refinement 

The same approach (Section 11.1.4.1) used to refine Wetland 5A Phase II surface water was applied to 
Phase III surface water samples. 
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The methods used in the COPC refinement for the Site 41 ERA process are detailed in Section [. 
Comparison of maTimum detected concentrations with refinement values is presented in Table 11-1-2[. 
Table 11-1-2S presents the COPCs retained after refinement.  Additionally, the tables compare: 
1) average concentrations to screening and refinement values to assess potential eTposure across the 
entire wetland, and 2) Wetland 5A concentrations to reference concentrations. 
 
In Wetland 5A, barium, chromium, cobalt, copper, iron, lead, manganese, and Yinc eTceeded their 
freshwater reference concentrations (Table 11-1-2[)h however, chromium generated SV Ha less than 1 
and was not retained as a COPC. 
 
Two VOCs were detected and retained during the ERA process due to lack of appreciate 
screening values:  1,2-dichloroethene (total) and acetone.  Both detections were reported at 
sample Location 041W5A0A01. 
 

11.1.4.4 Comparison of Phase II and III Sediment and Surface Water Results for 

Wetland 5A 

Both the Phase II and III results indicated inorganic constituents and pesticides were the 
greatest concern for Wetland 5A.  Concentrations dropped among constituents common between the 
two phasesh however, surface water concentrations increased between the sampling efforts.   
 
The differences between the Phase II and Phase III sampling efforts are presented below. 
 
Sediment 

Constituent Phase II Phase III Difference 
Metals mg/kg 

Copper 317 10[ - 20S drop 
Lead 427 25[ - 1AS drop 
Zinc 2,2S0 3S4 - 1,[SA drop 

 
Note: 
mg/kg n milligrams per kilogram 
 
Surface Water 

Constituent Phase II Phase III Difference 
Metals g/L 

Copper 1S.A 42.[ o 23.2 increase 
Lead 20.3 S1.4 o 71.1 increase 
Zinc 23A 33[ o 102 increase 

 
Note: 
µg/L n microgram per liter 
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Evaluation of Assessment Endpoints 

In addition to the chemical analyses, during the Phase III sampling, three sediments and 

surface water samples were collected for whole sediment and surface water toTicity tests, as well as 

species diversity analysis.  Section [ described the rationale and intent for this additional information. 

 

Assessment Endpoint A — Survival, Growth, and Reproduction of Macroinvertebrates 

Associated with the Benthic Environment 

The benthic invertebrate communities inhabiting the sediments in the fresh and salt water marshes 

included in Site 41 were selected as important biological resources to be evaluated in these habitats.  

This assessment endpoint is aimed at maintaining an ecologically viable benthic community and 

organism sustainability.   

 

The benthic macroinvertebrates were selected because: 

 

i Their relatively sessile life habits cause potential for increased eTposure to contaminated 

sediments 

 

i They are important component in the ajuatic food web 

 

i They are a food source for many species of fish and crustaceans harvested for recreational and 

commercial purposes 

 

i Benthos has been documented to be an eTcellent indicator of habitat condition 

 

Risk Questions 

i Is the toTicity of COPCs to benthic macroinvertebrates in onsite sediments significantly greater 

that those of control sediments? 

 

i Are the toTic responses lethal or sublethal? 

 

i Do the results of this study show any stressor-response relationship? 
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To address the risk juestions for this assessment endpoint, the following measurement endpoints were 

proposed: 

 

! Measurement Endpoint A1:  Evaluate the toTicity of COPCs in sediment to the midge 

Chironomous tentans by conducting a whole sediment toTicity tests measuring survival, 

growth and emergence 

 

! Measurement Endpoint A2:  Evaluate the health of the onsite benthic community using 

benthic community indices 

 

Measurement Endpoint A1 

Additional sediments were collected at locations 041M5A04, 041M5A05, and 041M5A0A during the 

Phase III portion of the investigation.  Sediments from this freshwater wetland were prepared for 

testing with a terrestrial insect, Chironomus tentans, and a larval midge which spends its larval cycle in 

ajuatic habitats.  The larval midge (C. tentans) test included several endpoints: survival, growth 

(measured by weight), and emergence (into its terrestrial flight stage).  Wetland 5A sediments were 

also tested against a laboratory control, which has a documented record of good survival and other test 

endpoint results, to determine if Wetland 5A sediments could be impacting benthic species. 

 

The following summariYes and eTplains the test results: 

 

Sample Location Midge Survival/100 Midge Weight (mg) Emergence (%) 

Laboratory Control 100 2.A A0 

041M5A0401 100 2.A 75 

041M5A0501 100 1.Ar 50 

041M5A0A01 [3 2.[r 75 

 
Note:  
 r n Statistically significant difference when compared to the control 
 

The TAC are met when control survival rates are S0\ or above for the control and [0\ or above for 

the sediment being tested.  The TAC for the control performance includes a minimum weight of 2.5 mg 

and at least 50\ emergence.  A simple statistical T-test can be preformed on sediment performance 

compared to the control performance, once the TAC is met. 

 

Sediments from all three stations performed well in the survival and emergence portions of the test. 

Sediment stations 041M5A05 and 041M5A0A were found to be statistically different, when compared to 

the control performance for growth, which is measured by weight and is denoted with an asterisk in the 
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table above.  Station 041M5A05 underperformed the control, whereas location 041M5A0A 

over-performed the control, causing both stations to be statistically significant. 

 

Measurement Endpoint A2 

In addition to collecting sediments for chemical characteriYation and toTicity tests, sediments were also 

collected at locations 041M5A04 through 041M5A0A during the Phase III portion of the investigation for 

species identification.  Section [ describes the process for diversity sampling and eTplains the 

importance of evenness and richness.  The diversity findings for Wetland 5A are presented below: 

 
Sample Location Diversity Results 

041M5A0401 
2.5A Diversity 

1.11  Evenness 
S.7A Richness 

041M5A0501 
3.1A Diversity 
1.37 Evenness 
S.74 Richness 

041M5A0A01 
2.43 Diversity 
1.25 Evenness 
A.[[ Richness 

 

Diversity, richness, and evenness of organisms were best at location 041M5A05, when compared to the 

other locations.  Sample location 041M5A04 was dominated by Limnodrilus species and TubifeT tubifeT, 

both of which are oligocheates.  Location 041M5A05 eThibited a higher diversity (3.1A) than 

locations 041M5A04 (2.5A) and 041M5A0A (2.43).   

 

Assessment Endpoint A:  Conclusions 

This assessment endpoint was assessed by evaluating sediment chemistry, amphipod toTicity testing, 

and community analysis.  Based on the evaluation of Wetland 5A to date, previous levels of constituents 

caused statistically significant reduction of growth at one sampling station, 041M5A05.  However, the 

community indeT indicated that this location indicated the highest levels of diversity in Wetland 5A.   

 

Assessment Endpoint B:  Protection of Forage Fish Viability 

The forage fish communities inhabiting surface waters within Site 41 were selected as an 

important biological resource to be evaluated in the ajuatic habitat.  The forage fish community was 

selected as an assessment endpoint because: 

 

i The isolated nature of these habitats and the narrow habitat rejuirements for forage fish causes 

the potential for increased eTposure to contaminated sediments. 

 



Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section 11:  Operable Unit 2 ?Wetlands 
November 1A, 2007 

 

11-1-22 

i They are an important component of the estuarine and freshwater food web. 

 

i They are a food source for many species of fish and piscivorous birds. 

 

Risk Questions 

Are statistically significant levels of toTicity occurring to forage fish using Site 41 wetlands for forage, 

cover, and breeding areas?   

 

Measurement Endpoint B1 

Surface water samples were collected from locations 041W5A04, 041W5A05, and 041W5A0A during 

the Phase III sampling effort at Wetland 5A.  These samples were tested with the freshwater 

fathead minnow, Pimephales promelas.  Besides survival, the other endpoint for this test is growth, 

also measured by weight. 

 

The TAC for the P. promelas test includes S0\ survival of control organisms and a minimum weight of 

0.30 mg.  Wetland 5A Phase III surface water samples passed these toTicity tests for the 

survival endpoint but did identify sub-lethal effects at location 041W5A05 and 041W5A0A when looking 

at the growth endpoint, as shown below: 

 
Sample Location Minnow Survival/100 Minnow Weight (mg) 

Laboratory Control 100 0.5[ 

041W5A04 100 0.4S 

041W5A05 100 0.43r 

041W5A0A S7.5 0.4Ar 

 
Note:  
 r n Statistically significant difference when compared to the control 
 

The toTicity data reflect no acute results from Wetland 5A surface water samples but did indicate a 

sub-lethal impact from contaminants has been observed in the growth endpoint for sample locations 

041W5A05 and 041W5A0A. 

 

Assessment Endpoint B:  Conclusions 

This assessment endpoint was evaluated using the surface water chemistry and minnow toTicity 

test result.  The data indicated that constituents present in surface water at locations 041W5A05 and 

041W5A0A may be causing sublethal effects (reduced growth) on forage fish. 
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Assessment Endpoint C:  Bioaccumulation in Wading Birds and Mammals 

To assess risk from contaminants that bioaccumulate, the results from Wetland 5A are used in the OU 2 

food-chain models presented in Section 11.4. 

 

11.1.4.5 Wetland 5B — Phase II Investigation Summary 

Sediment Screening — Level Risk-Exposure Estimation and Risk Calculation 

As presented in Table 11-1-30, the sediment samples were compared with screening values in 

accordance with the procedures described in Section [.  All parameters with Has greater than 1 or with 

no screening values were carried forward to COPC refinement.  A list of all COPCs after screening is 

included in Table 11-1-31. 

 

Baseline Problem Formulation — Wetland 5B Sediment COPC Refinement 

During the COPC refinement, additional information as used to help evaluate the potential for risk at 

Site 41 based on eTposure to the constituents included as preliminary COPCs.  This risk assessment 

presents a statement of potential risk for each of the COPCs.   

 

The COPC refinement process included: 

 

i Comparison of maTimum concentrations to RVs 

i Comparison of average concentrations to SVs and RVs 

i Comparison to basewide (reference) concentrations for total DDT 

i Comparison of inorganic constituents to reference wetland values 

i Interpretive tool for metals 

i Di Toro EjP SaGs for VOCs  

i Comparison to SwartY consensus values  

i Mean ERM juotients 

i Description of eTceedances of RVs and their eTtent 

 

The methods used in the COPC refinement for the Site 41 ERA Process are detailed in Section [. 

Comparison of maTimum detected concentrations with refinement values is presented in Table 11-1-32. 

COPCs retained after refinement are presented in Table 11-1-33.  Additionally, the tables compare: 

1) average concentrations to screening and refinement values to assess potential eTposure across the 

entire wetland, and 2) Wetland 5B concentrations to reference concentrations. 

 

At Wetland 5B, total DDT was below basewide level, indicating that 4,4l-DDT and it!s daughter products 

are not a concern for this wetland.  For Wetland 5B, barium, cadmium, chromium, cobalt, copper, lead, 
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manganese, mercury, nickel, selenium, silver, and Yinc eTceeded their Site 41 freshwater sediment 

reference concentrations.  All the constituents were retained for further considerationh eTcept for 

mercury, which did not eTceed screening values.  However, barium concentrations did not appear 

enriched, when normaliYed to aluminum and iron concentrations using FDEP`s interpretative tool 

(AppendiT K).   

 

At Wetland 5B, the highest inorganic eTceedances were all detected at sample location 041M5B0201. 

Cadmium generated the largest inorganic SV and RV Has (323.53 and 52.2A, respectively).  Of the 

two sediment samples, only one location eTceeded the cadmium RV.  Other RV eTceedances were for 

chromium, copper, lead, nickel, silver, and Yinc, all of which had eTceedances at location 041M5B0201.  

 

There were several organic SV and RV Has eTceedances at 041M5B0201.  However, their Has were 

much lower than those of the inorganic constituents listed above.  Included in the organic COPCs are 

several pesticides, namely dieldrin, alpha and total BHCs.  Several SVOCs were also detected at 

041M5B0201, none of which have screening or refinement values developed for themh therefore, they 

were carried forward in the ERA process.  Five VOCs were also detected and retained after screening: 

1,2-dicholorethene (total), acetone, chlorobenYene, toluene, and vinyl chloride.  When normaliYed to 

detected TOC concentrations, both VOCs (AppendiT L) and PAHs do not appear to be risk drivers for 

Wetland 5B.  

 

Table 11-1-34 presents the Mean ERL and ERM values, the Mean ERM auotients, and the Mean ERM 

auotient Category by individual sample location.  Based on this approach, sample location 041M5B0101 

was determined to be Category 2, which, according to tests evaluated in developing this methodology, 

had average survival rates of approTimately [0\ of control sedimentsh however, this Category also has 

the highest level of uncertainty.  Sample location 041M5B0201 was determined to be Category 3, 

indicating sediments where approTimately 50\ of samples were found to be toTic and average survival 

was about A0-70\.  Figure 11-7 shows the Mean ERM juotient for each sediment sample location at 

Wetland 5B.   

 

Surface Water Screening — Level Risk-Exposure Estimation and Risk Calculation 

As presented in Table 11-1-35, the surface water samples were compared with screening values in 

accordance with the procedures described in Section [.  All parameters with Has greater than 1 or with 

no screening values were carried forward to COPC refinement.  A list of parameters retained after 

screening are presented in Table 11-1-3A. 
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Baseline Problem Formulation — Phase II Surface Water COPC Refinement 

The same approach used to refine Wetland 5A Phase II surface water was applied to Wetland 5B 

Phase II surface water samples. 

 

The methods used in the COPC refinement for the Site 41 ERA Process are detailed in Section [. 

Comparison of maTimum detected concentrations with refinement values is presented in Table 11-1-37. 

COPCs retained after refinement are presented in Table 11-1-3[.  Additionally, the tables compare:  

1) average concentrations to screening and refinement values to assess potential eTposure across the 

entire wetland, and 2) Wetland 5B concentrations to reference concentrations. 

 

For Wetland 5B, aluminum, barium, cadmium, calcium, chromium, cobalt, copper, iron, lead, 

manganese, mercury, vanadium, and Yinc eTceeded their freshwater reference values and were 

retained for further evaluation (Table 11-1-37).   

 

Four SVOCs and four VOCs were detected in surface water sample collected at Wetland 5B 

(041W5B0201).  Since there are no screening values associated with these constituents, they were 

retained for further evaluation in the ERA process. 

 

At Wetland 5B, Station 041W5B02 was found to have a number of double digit and one triple digit Ha 

values for inorganic constituents.  This station is also located in a portion of the wetland that appears to 

be depositional in nature and had TOC levels of 7.45\. 

 

The following constituents occurred in both Wetland 5B Phase II sediments and surface waters and 

were retained through the ERA process: cadmium, chromium, cobalt, copper, lead, manganese, Yinc, 

1,2-dichloroethene (total), and vinyl chloride.   

 

A conceptual model symboliYes which environmental habitats may be impacted by Wetland 5B Phase II 

constituents was previously presented in Section 11.1.4.1.   

 

11.1.4.6 Wetland 5B — Phase IV Investigation Summary 

Additional investigation was determined to be necessary based on the Phase II results.  The following 

assessment and measurement endpoints were selected: 
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Wetland Groups and 
Representative Wetland(s) Assessment Endpoints Measurement Endpoints 

Wetland 5B 

Survival and growth of 
macroinvertebrates associated with the 
benthic environment (representative of 
the general benthic community) 

10-day amphipod, Hyallela aYteca, 
survival and growth 

 

As detailed in the technical memorandum (EnSafe, 2004a), additional data were collected from 

sample locations 041M5B02 through 041M5B0A within Wetland 5B, where COPC concentrations were 

high.  These sample locations were selected because of elevated inorganic concentrations (specifically, 

cadmium) and pesticides in sediment and to address the potential ecological risks associated with this 

wetland.  These samples were analyYed for the following parameters: 

 

! Laboratory analysis of full TAL/TCL list 

! TOC and other physical parameters 

! Sediment toTicity testing 

! Benthic Community Indices 

 

11.1.4.7 Phase IV Sediment Chemistry Summary 

Sediment Screening — Level Risk-Exposure Estimation and Risk Calculation 

As presented in Table 11-1-3S, the sediment samples were compared with screening values in 

accordance with the procedures described in Section [.  All parameters with Has greater than 1 or with 

no screening values were carried forward to COPC refinement.  A list of all COPCs after screening is 

included in Table 11-1-40. 

 

Baseline Problem Formulation — Phase IV Sediment COPC Refinement 

The same approach used to refine Wetland 5A Phase II sediments was applied to Wetland 5B 

Phase IV sediments.  The methods used in the COPC refinement for the Site 41 ERA process are 

detailed in Section [.  Comparison of maTimum detected concentrations with refinement values is 

presented in Table 11-1-41.  COPCs retained after refinement are presented in Table 11-1-42.  

Additionally, the tables compare:  1) average concentrations to screening and refinement values to 

assess potential eTposure across the entire wetland, and 2) Wetland 5B concentrations to reference 

concentrations. 

 

At Wetland 5B, total DDT was below base-wise level, indicating that 4,4`-DDT and its daughter products 

are not a concern for this wetland.  For Wetland 5B, barium, cadmium, chromium, cobalt, copper, lead, 

nickel, silver, and Yinc eTceeded their Site 41 freshwater sediment reference concentrations 
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(Table 11-1-41).  Barium, cadmium, chromium, lead, and silver were assessed using the 

interpretative tool.  Barium did not appear to be enriched, while other constituents were enriched.    

 

Several organic constituents were detected and retained during the ERA process due to RV Has greater 

than one or no appreciate screening values.  Total PCBs, dieldrin, and total BHC were retained with 

maTimum concentrations at sample location 041M5B0A01.  One SVOC (3-methylphenol/4-

methylphenol) and four VOCs (acetone, cis-1,2-dichloroethene, toluene, and vinyl chloride) were also 

detected and retained.  When normaliYed to detected TOC concentrations, VOCs and PAHs were not 

detected at levels eTpected to cause unacceptable ecological effects.   

 

Table 11-1-43 presents the Mean ERL and ERM values, the Mean ERM auotients, and the Mean ERM 

auotient Category by individual sample location for Wetland 5B.  Based on the methods and 

approach detailed in Section [, sample locations 041M5B04 and 041M5B05 were found to be 

Category 1, indicating these sediments are considered nontoTic.  Sample locations 041M5B02, 

041M5B03, and 041M5B0A were determined to be Category 2, indicating these sediments according to 

tests evaluated in developing this methodology, had average survival rates of approTimately [0\ of 

control sedimentsh however, this category also has the greatest uncertainty in predicting toTicity.  

Figure 11-7 shows the Mean ERM Category for each sediment sample at Wetland 5B.   

 

Wetland 5B acts as a storm water conveyance feature between upgradient Wetland 5A and 

downgradient Wetland A.  Several storm water outfalls discharge into Wetland 5A eventually flow into 

5B.  Constituents detected in Wetland 5B most likely originate from anthropomorphic activities 

associated with this portion of the base.  Sites affecting this wetland included Sites 30 and 3A. 

 

11.1.4.8 Comparison of Phase II and IV Sediment Results — Wetland 5B 

Both the Phase II and III results indicated inorganic constituents and pesticides were of greatest 

concern in Wetland 5B.  Generally, concentrations dropped among constituents common between the 

two phases.  The eTceptions were chromium, silver, dieldrin, and total BHC. 
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The differences between the Phase II and III sampling efforts are presented below. 

 
Constituent Phase II Sediment Phase IV Sediment Difference 

Metals mg/kg 

Barium 30.2 1[ -12.2 drop 

Cadmium 220 31 -1[S drop 

Chromium 41A 470 o54 increase 

Cobalt 5.3 4.1 -1.2 drop 

Lead 4[1 420 -A1 drop 

Silver 5.2 A.4 o1.2 increase 

Pesticides g/kg 

Dieldrin 7.1 100 oS2.S increase 

Total BHC 2.34 3.475 o1.135 increase 

VOCs g/kg 

Acetone 1[0 2[ -152 drop 

1,2-Dichloroethene (total) 11 7.7 -3.3 drop 

Toluene 13 3.5 -S.5 drop 

Vinyl chloride 42 3.7 -3[.3 drop 

 
Notes: 
mg/kg n Milligrams per kilogram 
µg/kg n Micrograms per kilogram 
 
 
11.1.4.9 Toxicity Test Results 

Wetland 5B was selected for additional analysis based on the level of contamination detected during 

Phase IV.  In addition to chemical analyses, during the Phase IV sampling at Wetland 5B, 

five sediment samples were collected for whole sediment toTicity tests to determine if sediments at 

Wetland 5B were having any toTicological effects on organisms in this wetland.  Section [ describes the 

rationale and intent for this additional information. 

 

Sediment Toxicity 

Additional sediments were collected from 041M5B02, 041M5B03, 041M5B04, 041M5B05, and 

041M5B0A during the Phase IV sampling portion of the Site 41 investigation in an attempt to delineate 

contaminants previously identified at Station 041M5B02.  Sediments from this freshwater wetland were 

prepared for testing with the amphipod, Hyallela aYteca, a benthic macroinvertebrate.  
 

Benthic macroinvertebrates fill a multitude of ecological niches: functioning as prey, predators, 

herbivores, omnivores, collectors, gatherers, shredders, and filter feeders, thus interacting with 

multiple trophic levels, which control energy/nutrient/organic matter cycling dynamics in many 
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ecosystems.  Therefore, the health of the benthic community was used as an assessment endpoint for 

evaluating the sediments collected from Wetland 5B.  H. aYteca are the primary food source for 

many euvenile fish and are voracious feeders of animal, plant, and detrital material.  Wetland 5B 

sediments were also tested against a laboratory control, which has a documented record of 

good survival and other test endpoints, to determine if Wetland 5B sediments are impacting 

benthic species.  The test results are shown and eTplained below: 

Sample Location Hyallela Survival (%) 
Hyallela Growth as 

Measured by Weight (mg) 

Laboratory Control t1 S7.5 0.0A 

041M5B02 S7.5 0.0A 

041M5B03 S7.5 0.07 

041M5B03 ? duplicate S7.5 0.10 

Laboratory Control t 2 S7.5 0.0A 

041M5B04 SA.25 0.0A 

041M5B05 100 0.0[ 

041M5B0A 100 0.10 

 

The test acceptability criteria (TAC) are met when the laboratory control survival rates are S0\ or 

above for the control.  The TAC for the control performance includes a minimum weight of 0.05 mg per 

organism.  A simple statistical T-test can be performed on sediment performance compared to the 

control performance once the TAC is met. 

 

The Phase IV sediments from all five stations performed well in the survival and growth portions of the 

test.  The toTicity data reflects good result from these wetland sediment samples and indicated no 

impact from sediments (either acute or chronic) has been observed at Wetland 5B.  

 

11.1.5 Wetland 5 — Human Health Risk Assessment 

Wetland 5 is described in Section 11.1.1, and the HHRA is summariYed below. 

 

11.1.5.1 Site Data 

Surface water and sediment data were collected at Wetland 5 during Phases II, III, and IV of the RI. 

Section 11.1.3 summariYes the nature and eTtent of contamination for this wetland.  Surface water and 

sediment data are summariYed in Tables 11-1-5 through 11-1-11. 

 

11.1.5.2 Conceptual Site Model 

As described in Section 11.1.1, Wetland 5 was separated into two parts, Wetlands 5A and 5B.  

Wetland 5A is a palustrine forested system as documented by Parsons and Pruitt, and Wetland 5B is a 
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palustrine emergent system.  Wetlands 5A and 5B are located in an active portion of the base and are 

not under homeland security restrictions.  Both trespassers and Navy personnel could obtain access to 

these wetlands.   

 

Wetland 5A is located to the north of Murray Road and is connected to Wetland 5B (towards the south) 

by a large culvert.  Some sediment at Wetland 5A is eTposed part of the year, so sediment eTposure 

would be assessed using soil eTposure models.  Wetland 5B sediments is not eTposed during the yearh 

therefore, sediment eTposure was eTcluded from Wetland 5B calculations.  Dermal contact with 

surface water could be a significant eTposure pathway and was included in this HHRA.  Based on the 

species present, depth of surface water, and available habitat, fishing would not likely occur, and 

wading would be the most likely eTposure scenario. 

 

The following scenarios and eTposure pathways were evaluated for Wetland 5A: 

 
Scenario Medium Ingestion Dermal 

Sediment " " 
Maintenance 

Surface water " " 
Sediment " " 

Trespasser 
Surface water " " 

 

11.1.5.3 Risk Characterization 

The child trespasser and adult maintenance worker scenarios were assessed for this wetland as 

described in Section S.   

 

Wetland 5A Phase II 
Trespasser 
As shown in Tables 11-1-44 through 11-1-4S, sediment and surface water ingestion and dermal contact 

risk estimates for trespassers were below the FDEP risk threshold.  HaYard indices were below 1.0. 

 

Maintenance Worker 
As shown in Tables 11-1-44 through 11-1-4S, sediment ingestion and dermal contact risk estimates for 

maintenance workers were below the FDEP risk threshold.  HaYard indices were below 1.0. 

 

As shown in Tables 11-1-44 through 11-1-4S, surface water ingestion and dermal contact risk estimates 

for maintenance workers were below the FDEP risk threshold.  HaYard indices were below 1.0. 
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Summary of Wetland 5A Phase II Risk Estimates 
Scenario Medium Hazard Index Risk 

Sediment 2.25E-01 4.A5E-07 
Maintenance 

Surface water 4.20E-02 [.A7E-0[ 
Sediment 2.35E-01 3.17E-07 

Trespasser 
Surface water 2.43E-02 2.A0E-0[ 

 

Based on these data, no COCs were identified for Wetland 5A Phase II. 

 

Wetland 5A Phase III 

Trespasser 
As shown in Tables 11-1-50 through 11-1-55, sediment and surface water risks were below FDEP`s 

acceptable risk range, and haYard indices were below 1.0. 

 

Maintenance Worker 
As shown in Tables 11-1-50 through 11-1-55, sediment and surface water risks were below FDEP`s 

acceptable risk range, and haYard indices were below 1.0. 

 

Summary of Wetland 5A Phase III Risk Estimates 
Scenario Medium Hazard Index Risk 

Sediment 2.7AE-02 5.33E-07 
Maintenance 

Surface water 1.[3E-02 N/A 
Sediment 4.23E-02 3.34E-07 

Trespasser 
Surface water 1.37E-02 N/A 

 

Based on these data, no COCs were identified for Wetland 5A Phase III. 

 

Wetland 5B Phase II 

Trespasser 
As shown in Tables 11-1-5A through 11-1-5[, surface water dermal contact risk estimates for 

trespassers eTceeded the FDEP risk threshold of 1E-A for pyrene.  HaYard indices were below 1.0. 

 

Maintenance Worker 
As shown in Tables 11-1-5A through 11-1-5[, surface water dermal contact risk estimates for 

maintenance workers eTceeded the FDEP risk threshold of 1E-A for N-nitroso-di-n-propylamine, pyrene, 

and trichloroethene.  HaYard indices were below 1.0. 
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Summary of Wetland 5B Phase II Risk Estimates 

Scenario Medium Hazard Index Risk 

Sediment N/A N/A 
Maintenance 

Surface water 1.3SE-01 1.17E-05 
Sediment N/A N/A 

Trespasser 
Surface water S.4SE-02 A.S0E-0A 

 

Based on Wetland 5B Phase II data, N-nitroso-di-n-propylamine, pyrene, and trichloroethene were 

identified as COCs for this wetland. 

 

Wetland 5 — HHRA COC Summary  

The following parameters were determined in the HHRA to be COCs for Wetland 5: 

 

! N-Nitroso-di-n-propylamine  

! Pyrene 

! Trichloroethene 

 

11.1.6 Wetland 5 — Fate and Transport Analysis 

Because these wetlands are contiguous, they are evaluated as a single compleT.  This wetland compleT 

lies in the eastern central portion of NAS Pensacola and is bordered on the north by OU 2 (Sites 30, 27, 

and 25) and the east by Wetland A and the former Chevalier Field area.  Thirteen sediment and 

seven surface water samples were collected from this wetland compleT.  The wetland drains to the 

east, then southeast towards Wetland A, a channeliYed wetland bordering the western side of the 

NTTC facility (formerly Chevalier Fieldh see Figure 11-1).  For the purpose of the fate and 

transport evaluation, short IDs are used for brevity. 

 

The sediment COPCs retained after refinement are summariYed in Tables 11-1-15 (5A, Phase II), 

11-1-24 (5A, Phase III), 11-1-33 (5B, Phase II), and 11-1-42 (5B, Phase IV).  The surface water 

COPCs retained after refinement are summariYed in Tables 11-1-20 (5A, Phase II), 11-1-2S (5A, 

Phase III), and 11-1-3[ (5B, Phase II).  Also provided are the associated soil borings and monitoring 

wells used for comparing data for the fate and transport analysis.  For Wetland 5A and its 

upgradient location, there were a set of associated borings and wells pertinent only to it, with regards 

to sediment and groundwater influT (meaning that borings and wells proTimal to Wetland 5B are not 

eTpected to eTert influence on the upgradient 5A).  Since Wetland 5B is downgradient from Wetland 

5A, borings associated with Wetland 5A are applicable to Wetland 5B. 
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Associated Monitoring Wells for Wetland 5A Only:  030GS0A2, 030GS00A, 030GI007, 030GS033, 

030GS02S, 030GS02[, 030GS01[, 030GI01S, 030GS005, 030GS0020, 030GS02A, 030GS027 

 

Associated Monitoring Wells for Wetland 5B:  030GI170, 030GS173, 030GS170, 030GS171, 

030GS172, 030GS1A[, 030GS1A5, 030GS1A4, 030GI1A4, 030GS1AA, 030GS1A2, 030GS12A, 030GI12A, 

030GS123, 027GS010 

 

Associated Borings for Wetland 5A Only:  030S001A, 030S013[, 030S000A, 030S0135, 030S0137, 

030S0017, 030S0053, 030S0004, 030S0140, 030S013S, 030S001[, 030S0020, 030S0130  

 

Associated Borings for Wetland 5B:  030S0005, 030S012S, 030S012[, 030S0127, 030S012A, 

030S0125, 030S0124, 030S003[, 030S0123, 030S0122, 030S0121 

 

Surface Water/Sediment Transport into the Wetland Media: 
Surface Water ? There are no directly comparable storm water data from the area proTimal to this 

wetland compleT.  There is a main storm water conveyance inlet at the headwaters of the 

wetland compleT, at the west end of Wetland 5A).  Because of the lack of data, a definitive statement 

can not be made regarding the validation of the pathway via storm water runoff into the 

wetland compleT.  The vast maeority of surface drainage to this wetland is from the western and 

southern portions of OU 2 and from the storm water inflow at the western end of Wetland 5A.  

 

Sediment ? Based on the data from surface soil proTimal to this wetland compleT, this storm water to 

sediment pathway is validated for the following parameters: 

 
Wetland 5A — Phase II Wetland 5A — Phase III 

Aluminum Barium 
Barium Lead 

Cadmium Zinc 
Copper gamma-Chlordane 
Cobalt 4,4l-DDD 
Lead 4,4l-DDT 

Manganese Total Chlordane 
Mercury Total DDT 

Zinc  
Total DDT  
CarbaYole  
Barium Barium 

Cadmium Cadmium 
Chromium Chromium 

Cobalt Cobalt 
Copper Lead 
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Wetland 5A — Phase II Wetland 5A — Phase III 

Lead Silver 
Manganese Dieldrin 

Nickel Total PCBs 
Selenium  

Silver  
Zinc  

Dieldrin  

 
Groundwater Discharge into the Wetland: 
Surface Water ? Based on the data from associated wells, this pathway is validated and significant 

for the following parameters (note:  the metals data from the 1SS3 sampling are not used due to 

potential bias introduced by the sampling methodology):  

 
Wetland 5A — Phase II Wetland 5A — Phase III 

Barium Barium 
Cadmium Cobalt 

Cobalt Chromium 
Chromium Copper 

Copper Iron  
Lead  Lead 

Manganese Manganese 
Vanadium Zinc 

Zinc 1,2 Dichloroethene 
1,1-Dichloroethane Acetone 

Cis-1,2-Dichloroethene  
 

Wetland 5B — Phase II 
Aluminum 

Iron 
Lead 

Manganese 
Barium 

Cadmium 
Chromium 

Cobalt 
Copper 

Vanadium 
Zinc 

 
Total PAH 
Acetone 

1,1-Dichloroethane 
Trichloroethene 
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Sediment ? Based on the data from associated wells, this pathway is validated and significant for the 

following parameters (note:  the metals data from the 1SS3 sampling are not used due to potential 

bias introduced by the sampling methodology):  

Wetland 5A — Phase II Wetland 5A — Phase III 

Aluminum Barium 
Barium Lead 

Cadmium Zinc 
Cobalt  
Copper  
Lead  

Manganese  
Zinc  

4-Methylphenol (p-Cresol)  
CarbaYole  

 

Wetland 5B — Phase II Wetland 5B — Phase IV/2004 

Barium Barium 
Cadmium Cadmium 
Chromium Chromium 

Cobalt Cobalt 
Copper Lead 
Lead 4-Methylphenol 

Manganese  
Nickel  
Zinc  

4-Methyphenol  

 
Surface Water/Sediment Transport within the Wetlands:  
To evaluate these pathways in Wetland 5A, upgradient surface water/sediment sample 

location 041W5A07/041M5A07 (sampled during Phase II) was compared to downgradient 

surface water/sediment location 041W5A0A/041M5A0A (sampled during Phase II and III).  To evaluate 

these pathways in Wetland 5B, upgradient surface water/sediment sample 041W5A0A/041M5A0A was 

compared to downgradient surface water/sediment sample 041W5B02/041M5B02 (sampled during 

Phase II).  Criteria of note are the number of detected parameters and the apparent trend in 

concentrations. 

 

Wetland 5A  

Surface Water ? Evaluation of Wetland 5A locations 04W5A07 and 041W5A0A indicated a 

marked increase in detected organic parameters (11 metals and Yero organics upgradient versus 

10 metals and siT organics downgradient).  For metals, one constituent was present downgradient that 



Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section 11:  Operable Unit 2 ?Wetlands 
November 1A, 2007 

 

11-1-3A 

was not detected upgradient, and of the ones detected at both locations, siT metals decreased in 

concentration and three increased.  Downgradient detected organics consisted primarily of VOCs and 

were most likely attributed to inputs from Site 30. 

 

Sediment ? Evaluation of Wetland 5A locations 041M5A07 and 041M5A0A Phase II sampling indicated 

a higher number of detections in the upgradient location (1[ metals and 1[ organics in 041M5A07 

versus 1[ metals and siT metals in 041M5A0A).  In general, metals decreased from upgradient to 

downgradient.  For those metals detected downgradient, 11 constituents showed a decrease, 

five showed an increase, and one was not detected upgradient.  For organics, 17 parameters detected 

upgradient were not detected downgradient and five parameters detected downgradient were not 

detected in upgradient locations. Furthermore, most of the organics detected upgradient were SVOCs 

(primarily BAP ejuivalents), whereas those detected downgradient were mostly pesticides.  This 

indicates a dominate influence of storm water, likely containing high SVOCs as a result of asphalt 

runoff, on the upgradient location, and a tendency for the sediment in Wetland 5A to juickly adsorb 

these types of contaminants.  Pesticides detected in the downgradient location likely reflect application 

residuals.  The generally higher metals in the upgradient location may also be a function of storm water 

runoff influences.  

 

Wetland 5B 

Surface Water ? Evaluation of upgradient location 041W5A0A and downgradient location 041W5B02 

sampled in Phase II indicated a higher number of detections in the downgradient location 

(10 metals and siT metals in the upgradient location versus 1A metals and nine organics in the 

downgradient location).  SiT metals were detected downgradient that were not detected upgradient.  

Seven metals increased in concentration, and two constituents decreased.  For organics, seven were 

present at downgradient that were not detected upgradient and two eThibited essentially ejual 

concentrations.  Of those not present upgradient, four of these were SVOCs, and three were VOCs.  

The presences of these constituents in the downgradient location indicate groundwater discharge from 

the south central portions of OU 2 as a valid mechanism for their presence.  Of the two organics 

detected at each locations (BEHP and acetone), concentrations remained essentially ejual, suggesting 

laboratory analysis as source.  

 

Sediment ? Evaluation of upgradient location 041M5A0A and downgradient location 041M5B02 

indicated a higher number of detections in the downgradient location, particularly with respect to 

organics (1[ metals and siT organics upgradient versus 21 metals and 1[ organics downgradient).  For 

metals, concentrations increased in the downgradient location.  Of the 21 metals present, 

four parameters were not detected at the upgradient location, and 17 parameters increased in 
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concentration. Of the organics, 13 compounds were present downgradient that were not detected 

upgradient.  Five constituents were detected at both locations.  All five compounds eThibited an 

increase in concentration.  TOC also eThibited a large increase in the downgradient location.  This 

general increase in parameter detections and concentrations validates the downgradient transport and 

accumulation of adsorbed contaminants within the 5A/5B compleT.  This accumulation may be 

enhanced by the increase in TOC, supplemented by partitioning from groundwater discharge and/or 

storm water runoff (containing entrained sediment) from the south central portion of OU 2, and/or 

partitioning from upgradient surface water. 

 

Evaluation of Phase II versus Phase III Data: 
This section includes a brief comparison of Phase II and Phase III data to define trends in sediment and 

surface water contamination (disregarding to some degree the inherent heterogeneity of sediment 

media, and the temporal sensitivity of surface water).  Criteria to be noted include the number of 

parameters detected and the apparent trend of parameter concentrations. 

 
Wetland 5A 

Surface Water ? Three locations (041W5A04, 041W5A05, and 041W5A0A) were sampled as part of 

Phase II and Phase III activities.  Evaluations of both sets of data indicated the following: 

 

! Location 041W5A04 ? Nine metals and one organic were detected at this location in 

Phase II, while 12 metals and Yero organics were detected in Phase III.  For the metals, 

three parameters were present in Phase III that were not detected in Phase II.  Of nine metals 

detected during both events, four eThibited a decrease and five an increase.  The only organic 

detection (BEHP) detected during Phase II, was likely an associated lab artifact.  Overall, there 

were no a clear trend in surface water juality at this location.   

 

! Location 041W5A05 ? Thirteen metals and one organic were detected during Phase II 

versus 17 metals and one organic during Phase III.  For the metals, four constituents were 

present in the Phase III that were not detected in Phase II.  Of the 13 metals detected during 

both phases, siT eThibited an increase, siT eThibited a decrease, and one remained essentially 

the same.  For the organics, BEHP, detected in Phase II, is likely a lab artifact.  Overall, there 

was not a clear trend in surface water juality at this location.  

 

! Location 041W5A06 ? Ten metals and siT organics were detected in Phase II, while 

10 metals and two organics were detected in Phase II.  For the metals, only one parameter was 

present in Phase III that was not detected in Phase II.  Of the nine metals detected in 
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both phases, five eThibited an increase and four eThibited a decrease.  For the organics, 

two compounds that were detected in both phases, and both eThibited an increase.  Overall, the 

decrease in the number of organics detected was notable.  There was not a clear trend in 

inorganic detections. 

Sediment ? Three locations (041M5A04, 041M5A05, and 041M5A0A) were sampled as part of 

Phase II and Phase III activities.  An evaluation of both sets of data indicated the following: 

 

! Location 041M5A04 ? 17 metals and nine organics were detected during Phase II versus 

1S metals and 1[ organics during Phase III.  For metals, four parameters were present during 

Phase III that were not present during Phase II.  Of the 15 detected in both phases, all metals 

eThibited a decrease in concentration.  For the organics, 12 compounds were present during 

Phase III that were not detected in Phase II.  Of the siT organics detected in both phases, 

all eThibited an increase in concentration.  Finally, TOC eThibited a notable decrease in 

concentration.  Given the results of the evaluation listed above, the decreases in metals and the 

increase in organics were notable and potentially represent input from groundwater from the 

western portion of OU 2. 

 

! Location 041M5A05 ? Twenty-one metals and 23 organics were detected during Phase II 

versus 21 metals and 10 organics during Phase III.  For the metals, only one was present in 

Phase III that was not detected in Phase II.  Of the 20 parameters detected during both 

phases, 1[ eThibited a decrease in concentration, and two parameters eThibited an increase.  

For the organics, three were present in Phase III that were not detected in Phase II.  Of the 

seven compounds detected in both phases, all seven eThibited a decrease in concentration.  

Overall, decreases in both metals and organics were noted, and may be due to an actual 

decrease in contaminant adsorption (potentially related to a decrease in measured TOC), or 

decreases in introduction from pathways providing parameters to the sediment. 

 

! Location 041M5A06 ? Eighteen metals and siT organics were detected during Phase II 

versus 17 metals and seven organics during Phase III.  For the metals, only one was present in 

Phase III that was not detected in Phase II.  Of the 1A metals that were detected during 

both phases, 11 parameters eThibited an increase in concentration and five eThibited a 

decrease.  For the organics, five compounds were present in Phase III that were not detected in 

Phase II.  Of the two organics detected in both phases, both eThibited a decrease in 

concentration.  Finally, TOC was higher in Phase III than in Phase II.  Overall, based on the 

relative differences in concentrations between phases, there were no notable trends in inorganic 

or organic detections.  
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Wetland 5B 

Surface Water ? There was one surface water sample collected in Wetland 5B (location 041W5B02, 

sampled during Phase II)h therefore, no trend analysis was conducted for this medium. 

 

Sediment ? One sediment location (041M5B02) was sampled during Phase II and Phase IV/2004.  

There were 21 metals and 1[ organics detected in Phase II and 2A metals and 11 organics during 

Phase IV.  For the metals, only one was detected during Phase IV that was not detected during 

Phase II.  Of the 25 parameters detected during both phases, 23 parameters eThibited a decrease in 

concentration and two eThibited an increase.  Five organic parameters were present in Phase IV that 

were not detected in Phase II, four organic compounds eThibited higher concentrations, and 

two organic compounds eThibited lower concentrations.  TOC was also higher in the Phase II sample 

than in Phase IV.  For constituents detected in both events, the trend was downward in terms of 

overall concentrations and number of detections.  This may be attributable to a decrease in 

actual pathway contributions or a decrease in TOC.  

 

 



Parameter 041M5A0101 041M5A0201 041M5A0301 041M5A0401 041M5A0501 041M5A0601 041M5A0701
TOC (%) 25.4 3.75 9.97 40.9 15.3 0.642 0.21

Percent  Solids 
(%)

16.2 26.5 26.9 11.6 18.7 70.1 83.2

Fine Gravel 0 1 0 0 0 0 0
Coarse Sand 6 1 1 0 0 1 4
Medium Sand 21 38 11 36 22 30 40

Fine Sand 52 58 51 30 28 67 56
Silt and Clay 21 2 37 34 50 2 0
Description Dark Brown Silty 

Fine Sand with 
Organics

Dark Brown Medium to 
Fine Sand with Organics

Dark Brown Silty 
Fine Sand with 

Organics

Dark Brown Silty 
Fine Sand with 

Organics

Dark Brown Sandy 
Silt with Organics

Brown Poorly Graded 
Sand with little 

Organics

Gray Medium Sand 
with Some Organics, 

shells.  

Note:
1 = Derived from sieve analyses.

(percent of composition1)

Table 11-1-1
Wetland 5A Phase II 

Grain Size Analysis

Sediment Physical Parameters



Table 11-1-2 
Wetland 5A Phase II 
Surface Water Physical Parameters

Parameter 041W5A0101 041W5A0201 041W5A0401 041W5A0501 041W5A0601 041W5A0701 041W5B0201

Hardness as CaCO3 
(mg/L)

69.2 37 41.4 99 22.2 47.1 52.3

pH 6.3 6.1 6.31 6.03 No Data 6.78 No Data
Specific Conductivity 
(mS/cm)

0.169 0.146 0.166 0.21 No Data 1.18 No Data

Turbidity (NTU) 21 38 12 144 No Data 4 No Data
Salinity (%) 0 0 0 0 No Data 0 No Data

Notes:
mg/L =  Milligrams per liter

MS/cm =  Millisiemens per centimeter
NTU =  Nephelometric turbidity units

% =  Percent



Sediment Physical Parameters

Parameter 041M5A0401 041M5A0501 041M5A0601

TOC (%) 0.7 0.74 1
Grain Size Analysis
(percent of composition1)

Fine Gravel 0.3 1.2 2
Coarse Sand 0.4 1.4 0.8

Medium Sand 18.9 21.7 19.4
Fine Sand 75.9 70.7 74.1

Silt and Clay 4.5 5 3.7

Note:
1 = Derived from sieve analyses.

Table 11-1-3
Wetland 5A Phase III 



Table 11-1-4
Wetland 5B Phase II 
Sediment Physical Parameters

Parameter 041M5B0101 041M5B0201
TOC (%) 0.18 7.45

Percent  Solids (%) 72.7 13.4
Grain Size Analysis

(percent of composition1)
Medium Sand 32 23

Fine Sand 67 62
 Silt and Clay 1 15

Description Light Brown Poorly Graded 
Sand,Medium

Dark Brown Silty Sand with 
Organics

Note:
1 = Derived from sieve analyses.



Table 11-1-5
Wetland 5A Phase II
Sediment Analytical Results

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals (mg/kg)
Aluminum 13,610.00 1 7 7 699.0 18,700.0 8,120.0 041M5A0101
Antimony 4.43 2 5 7 0.280 10.0 2.970 041M5A0101
Arsenic 6.62 0 6 7 0.780 3.20 1.840 041M5A0501
Barium 14.00 4 7 7 4.10 150.0 40.10 041M5A0101
Beryllium 0.84 0 3 7 0.270 0.830 0.276 041M5A0101
Cadmium 1.80 5 7 7 0.270 11.20 5.950 041M5A0101
Calcium 10,756.67 1 7 7 351.0 71,000.0 14,000.0 041M5A0701
Chromium 39.37 3 7 7 2.80 115.0 51.60 041M5A0501
Cobalt 2.80 3 6 7 0.30 13.40 4.310 041M5A0501
Copper 19.50 4 7 7 13.10 317.0 87.50 041M5A0501
Iron 11,911.67 0 7 7 616.0 9,830.0 4,680.0 041M5A0101
Lead 82.47 4 7 7 11.50 427.0 174.0 041M5A0101
Magnesium 7,513.33 0 7 7 44.40 5,960.0 1,330.0 041M5A0701
Manganese 37.97 3 7 7 11.80 205.0 59.70 041M5A0101
Mercury 0.55 2 5 7 0.250 1.0 0.444 041M5A0101
Nickel 9.28 3 6 7 1.30 25.20 10.90 041M5A0501
Potassium 1,628.67 0 7 7 20.30 413.0 185.0 041M5A0101
Selenium 3.45 0 5 7 1.50 2.60 1.340 041M5A0501
Silver 2.10 0 2 7 0.420 1.10 0.581 041M5A0201
Sodium 18,993.33 0 7 7 8.60 122.0 55.30 041M5A0401
Thallium 1.57 0 1 7 1.40 1.40 0.465 041M5A0101
Vanadium 28.67 0 6 7 2.20 24.0 11.70 041M5A0101
Zinc 36.73 7 7 7 39.30 2,290.0 459.0 041M5A0101
PAHs ( g/kg)
Acenaphthylene N/A 0 1 7 120.0 120.0 54.90 041M5A0501
Anthracene N/A 0 1 7 44.0 44.0 81.50 041M5A0701
Benzo(a)anthracene N/A 0 3 7 120.0 320.0 123.0 041M5A0501
Benzo(a)pyrene N/A 0 4 7 37.0 240.0 116.0 041M5A0701
Chrysene N/A 0 3 7 180.0 510.0 181.0 041M5A0501
Fluoranthene N/A 0 5 7 71.0 1,100.0 339.0 041M5A0501
Phenanthrene N/A 0 3 7 110.0 240.0 109.0 041M5A0501
Pyrene N/A 0 5 7 71.0 730.0 258.0 041M5A0501
Total PAHs N/A 0 5 7 462.0 3,655.0 1,460.0 041M5A0501
Pesticides and PCBs ( g/kg)
Aroclor-1254 N/A 0 1 7 14.0 14.0 4.320 041M5A0601
Aroclor-1260 N/A 0 3 7 2.60 100.0 18.40 041M5A0501
Total PCBs N/A 0 4 7 9.60 128.250 38.60 041M5A0501

Frequency of Detections Range of Detections



Table 11-1-5
Wetland 5A Phase II
Sediment Analytical Results

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Frequency of Detections Range of Detections

Pesticides and PCBs ( g/kg) - cont.
Dieldrin N/A 0 2 7 0.850 2.50 0.669 041M5A0101
Endosulfan II N/A 0 1 7 1.70 1.70 0.434 041M5A0501
alpha-Chlordane N/A 0 2 7 0.330 1.60 0.350 041M5A0501
gamma-Chlordane N/A 0 2 7 0.230 1.30 0.307 041M5A0501
Total Chlordane N/A 0 3 7 0.280 2.90 0.657 041M5A0501
Endrin N/A 0 1 7 1.10 1.10 0.348 041M5A0501
Endrin aldehyde N/A 0 1 7 0.720 0.720 0.294 041M5A0501
Endrin ketone N/A 0 1 7 0.260 0.260 0.271 041M5A0701
Total Endrin N/A 0 2 7 0.460 2.225 0.913 041M5A0501
alpha-BHC N/A 0 2 7 0.340 0.640 0.259 041M5A0101
Total BHC N/A 0 2 7 0.505 1.090 0.630 041M5A0101
4,4'-DDD 50.0 0 5 7 0.230 2.30 0.861 041M5A0401
4,4'-DDE 40.0 1 5 7 0.870 120.0 17.90 041M5A0501
4,4'-DDT 20.0 0 3 7 0.780 5.0 1.110 041M5A0501
Total DDT 110.0 1 7 7 0.430 125.405 19.90 041M5A0501
SVOCs ( g/kg)
4-Methylphenol (p-Cresol) N/A 0 3 7 100.0 200.0 256.0 041M5A0101
Benzo(b)fluoranthene N/A 0 3 7 57.0 360.0 124.0 041M5A0701
Benzo(g,h,i)perylene N/A 0 3 7 120.0 280.0 111.0 041M5A0501
Benzo(k)fluoranthene N/A 0 3 7 73.0 170.0 75.0 041M5A0701
bis(2-Chloroethoxy)methane N/A 0 1 7 110.0 110.0 393.0 041M5A0501
bis(2-Ethylhexyl)phthalate (BEHP) N/A 0 3 7 690.0 1,500.0 815.0 041M5A0501
Butylbenzylphthalate N/A 0 1 7 200.0 200.0 406.0 041M5A0501
Carbazole N/A 0 2 7 48.0 96.0 369.0 041M5A0501
Di-n-butylphthalate N/A 0 1 7 100.0 100.0 391.0 041M5A0501
Di-n-octylphthalate N/A 0 1 7 22.0 22.0 466.0 041M5A0701
Indeno(1,2,3-cd)pyrene N/A 0 3 7 110.0 310.0 113.0 041M5A0501
VOCs ( g/kg)
Acetone N/A 0 5 7 140.0 5,200.0 1,690.0 041M5A0201
Methylene chloride N/A 0 1 7 250.0 250.0 51.30 041M5A0101
Toluene N/A 0 3 7 5.0 280.0 63.60 041M5A0401

Notes:
g/kg = micrograms per kilogram

mg/kg = milligram per kilogram
N/A = Not Applicable



Table 11-1-6
Wetland 5A Phase III
Sediment Analytical Results

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals (mg/kg)
Aluminum 13,610.00 0 3 3 821.0 2,480.0 1,630.0 041M5A0401
Antimony 4.43 1 2 3 2.0 27.70 10.20 041M5A0501
Arsenic 6.62 0 1 3 0.520 0.520 0.325 041M5A0401
Barium 14.00 1 3 3 6.90 17.20 12.20 041M5A0501
Beryllium 0.84 0 2 3 0.130 0.20 0.118 041M5A0401
Cadmium 1.80 1 3 3 0.420 3.20 1.610 041M5A0501
Calcium 10,756.67 0 3 3 495.0 3,660.0 2,430.0 041M5A0501
Chromium 39.37 1 3 3 4.10 50.10 26.20 041M5A0501
Cobalt 2.80 0 3 3 0.940 1.60 1.380 041M5A0501
Copper 19.50 3 3 3 21.50 108.0 51.70 041M5A0501
Iron 11,911.67 0 3 3 546.0 3,020.0 1,550.0 041M5A0501
Lead 82.47 1 3 3 54.50 258.0 129.0 041M5A0501
Magnesium 7,513.33 0 3 3 56.10 690.0 466.0 041M5A0501
Manganese 37.97 0 3 3 8.60 21.30 15.10 041M5A0501
Mercury 0.55 0 3 3 0.060 0.130 0.093 041M5A0401
Nickel 9.28 0 3 3 1.80 7.50 3.930 041M5A0501
Potassium 1,628.67 0 2 3 54.0 93.20 51.90 041M5A0401
Selenium 3.45 0 1 3 0.60 0.60 0.290 041M5A0501
Silver 2.10 0 1 3 0.150 0.150 0.082 041M5A0501
Sodium 18,993.33 0 3 3 14.60 35.0 25.0 041M5A0401
Vanadium 28.67 0 3 3 1.80 4.20 3.20 041M5A0401
Zinc 36.73 3 3 3 77.10 394.0 191.0 041M5A0501
PAHs ( g/kg)
Anthracene N/A 0 1 3 16.0 16.0 182.0 041M5A0401
Benzo(a)anthracene N/A 0 2 3 41.0 100.0 137.0 041M5A0401
Benzo(a)pyrene N/A 0 2 3 52.0 140.0 154.0 041M5A0401
Chrysene N/A 0 2 3 58.0 170.0 166.0 041M5A0401
Fluoranthene N/A 0 3 3 16.0 260.0 116.0 041M5A0401
Phenanthrene N/A 0 2 3 28.0 97.0 132.0 041M5A0401
Pyrene N/A 0 2 3 87.0 300.0 219.0 041M5A0401
Total PAHs N/A 0 3 3 2,158.0 3,256.0 2,670.0 041M5A0601

Frequency of Detections Range of Detections



Table 11-1-6
Wetland 5A Phase III
Sediment Analytical Results

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Frequency of Detections Range of Detections

Pesticides and PCBs ( g/kg) - cont.
Dieldrin N/A 0 1 3 1.40 1.40 17.60 041M5A0601
Endosulfan I N/A 0 1 3 5.20 5.20 10.80 041M5A0401
Endosulfan sulfate N/A 0 2 3 0.660 2.30 17.70 041M5A0401
alpha-Chlordane N/A 0 1 3 4.50 4.50 10.50 041M5A0401
gamma-Chlordane N/A 0 1 3 7.90 7.90 11.70 041M5A0401
Total Chlordane N/A 0 1 3 12.40 12.40 22.20 041M5A0401
Endrin N/A 0 1 3 1.10 1.10 0.882 041M5A0601
Total Endrin N/A 0 1 3 6.50 6.50 36.90 041M5A0601
gamma-BHC (Lindane) N/A 0 1 3 0.240 0.240 9.550 041M5A0401
Total BHC N/A 0 1 3 4.140 4.140 39.20 041M5A0401
4,4'-DDD 50.0 1 2 3 1.30 100.0 50.40 041M5A0401
4,4'-DDE 40.0 2 2 3 3.60 57.0 36.90 041M5A0401
4,4'-DDT 20.0 1 2 3 3.20 7.20 20.10 041M5A0401
Total DDT 110.0 2 2 3 8.10 164.20 107.0 041M5A0401
SVOCs ( g/kg)
Benzo(b)fluoranthene N/A 0 2 3 62.0 120.0 151.0 041M5A0401
Benzo(k)fluoranthene N/A 0 1 3 110.0 110.0 213.0 041M5A0401
bis(2-Ethylhexyl)phthalate (BEHP) N/A 0 2 3 210.0 950.0 477.0 041M5A0501
Butylbenzylphthalate N/A 0 1 3 140.0 140.0 220.0 041M5A0501
Di-n-octylphthalate N/A 0 1 3 290.0 290.0 270.0 041M5A0501

Notes:
g/kg = micrograms per kilogram

mg/kg = milligram per kilogram
N/A = Not Applicable



Table 11-1-7
Wetland 5A Phase II
Surface Water Analytical Results

Frequency of Detections Range of Detections

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals ( g/L)
Aluminum 1,090.25 0 5 6 153.0 945.0 437.0 041W5A0201
Antimony 4.00 0 1 6 3.1 3.1 3.1 041W5A0501
Barium 3.68 6 6 6 13.6 41.4 26.6 041W5A0101
Cadmium 3.00 1 1 6 3.2 3.2 3.2 041W5A0201
Calcium 7,675.00 5 6 6 5,460.0 28,600.0 15,600.0 041W5A0501
Chromium 8.00 1 1 6 11.4 11.4 11.4 041W5A0501
Cobalt 3.00 0 1 6 3.0 3.0 3.0 041W5A0101
Copper 4.00 5 3 6 7.2 21.3 16.0 041W5A0701
Iron 2,360.00 0 6 6 357.0 1,710.0 1,110.0 041W5A0501
Lead 3.20 4 5 6 2.8 20.3 11.4 041W5A0401
Magnesium 20,260.00 0 6 6 2,090.0 6,710.0 3,300.0 041W5A0501
Manganese 13.20 6 6 6 20.5 80.0 48.6 041W5A0101
Potassium 6,995.00 0 6 6 1,050.0 5,580.0 2,670.0 041W5A0501
Sodium 182,200.00 0 6 6 7,710.0 21,300.0 12,200.0 041W5A0501
Thallium 4.20 0 1 6 3.5 3.5 3.5 041W5A0101
Vanadium 4.70 1 1 6 4.8 4.8 4.8 041W5A0601
Zinc 5.53 6 4 6 55.8 236.0 123.0 041W5A0601
Pesticides ( g/L)
Endosulfan I N/A 0 1 6 0.029 0.029 0.029 041W5A0101
SVOCs ( g/L)
bis(2-Ethylhexyl)phthalate (BEHP) N/A 0 4 6 2.0 5.0 3.0 041W5A0401
VOCs ( g/L)
1,1-Dichloroethane N/A 0 1 6 1.0 1.0 1.0 041W5A0101
Acetone N/A 0 1 1 9.0 9.0 9.0 041W5A0601
Bromodichloromethane N/A 0 1 6 2.0 2.0 2.0 041W5A0601
Chloroform N/A 0 1 6 1.0 1.0 1.0 041W5A0601
cis-1,2-Dichloroethene N/A 0 1 6 1.0 1.0 1.0 041W5A0601
Dibromochloromethane N/A 0 1 6 2.0 2.0 2.0 041W5A0601

Notes:
g/L = micrograms per liter

N/A = Not Applicable



Table 11-1-8
Wetland 5A Phase III
Surface Water Analytical Results

Frequency of Detections Range of Detections

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum Detection 
Location

Metals ( g/L)
Aluminum 1,090.25 0 3 3 124.0 668.0 305.0 041W5A0501
Antimony 4.00 1 1 3 94.3 94.3 94.3 041W5A0501
Barium 3.68 3 3 3 22.3 28.0 24.7 041W5A0501
Cadmium 3.00 0 1 3 1.2 1.2 1.2 041W5A0501
Calcium 7,675.00 3 3 3 9,160.0 12,600.0 10,600.0 041W5A0401
Chromium 8.00 1 1 3 12.0 12.0 12.0 041W5A0501
Cobalt 3.00 1 2 3 2.0 3.2 2.6 041W5A0501
Copper 4.00 2 2 3 4.1 42.8 23.5 041W5A0501
Iron 2,360.00 1 3 3 756.0 2,500.0 1,450.0 041W5A0601
Lead 3.20 2 2 3 9.0 91.4 50.2 041W5A0501
Magnesium 20,260.00 0 3 3 1,520.0 3,940.0 2,580.0 041W5A0401
Manganese 13.20 3 3 3 124.0 198.0 166.0 041W5A0501
Potassium 6,995.00 0 3 3 1,190.0 3,400.0 1,970.0 041W5A0401
Silver 4.00 0 1 3 0.1 0.1 0.1 041W5A0501
Sodium 182,200.00 0 3 3 4,450.0 9,590.0 7,670.0 041W5A0401
Vanadium 4.70 0 2 3 1.1 3.4 2.25 041W5A0501
Zinc 5.53 3 3 3 15.4 338.0 126.0 041W5A0501
VOCs ( g/L)
1,2-Dichloroethene (total) N/A 0 1 3 1.1 1.1 1.1 041W5A0601
Acetone N/A 0 1 3 23.0 23.0 23.0 041W5A0601
Toluene N/A 0 1 3 0.41 0.41 0.41 041W5A0501

Notes:
g/L = micrograms per liter

N/A = Not Applicable



Table 11-1-9
Wetland 5B Phase II
Sediment Analytical Results

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals (mg/kg)
Aluminum 13,610.00 0 2 2 491.0 10,500.0 5,500.0 041M5B0201
Arsenic 6.62 0 1 2 1.30 1.30 0.685 041M5B0201
Barium 14.00 1 2 2 1.30 30.20 15.80 041M5B0201
Beryllium 0.84 0 1 2 0.480 0.480 0.258 041M5B0201
Cadmium 1.80 1 2 2 0.30 220.0 110.0 041M5B0201
Calcium 10,756.67 0 2 2 109.0 4,400.0 2,250.0 041M5B0201
Chromium 39.37 1 2 2 7.90 416.0 212.0 041M5B0201
Cobalt 2.80 1 1 2 5.30 5.30 2.70 041M5B0201
Copper 19.50 1 1 2 268.0 268.0 135.0 041M5B0201
Iron 11,911.67 0 2 2 306.0 3,290.0 1,800.0 041M5B0201
Lead 82.47 1 2 2 17.90 481.0 249.0 041M5B0201
Magnesium 7,513.33 0 2 2 27.10 668.0 348.0 041M5B0201
Manganese 37.97 1 2 2 1.40 42.70 22.10 041M5B0201
Mercury 0.55 1 1 2 0.680 0.680 0.353 041M5B0201
Nickel 9.28 1 2 2 2.20 93.90 48.10 041M5B0201
Potassium 1,628.67 0 2 2 10.50 247.0 129.0 041M5B0201
Selenium 3.45 1 1 2 3.60 3.60 1.850 041M5B0201
Silver 2.10 1 1 2 5.20 5.20 2.670 041M5B0201
Sodium 18,993.33 0 1 2 95.20 95.20 48.30 041M5B0201
Vanadium 28.67 0 1 2 18.80 18.80 9.610 041M5B0201
Zinc 36.73 1 2 2 9.80 1,160.0 585.0 041M5B0201
PAHs ( g/kg)
Fluoranthene N/A 0 1 2 110.0 110.0 65.30 041M5B0201
Pyrene N/A 0 1 2 88.0 88.0 54.30 041M5B0201
Total PAHs N/A 0 1 2 1,527.0 1,527.0 979.0 041M5B0201
Pesticides and PCBs ( g/kg)
Aroclor-1254 N/A 0 2 2 8.70 53.0 30.90 041M5B0201
Total PCBs N/A 0 2 2 23.150 102.50 62.80 041M5B0201
Dieldrin N/A 0 2 2 0.420 7.10 3.760 041M5B0201
alpha-Chlordane N/A 0 2 2 0.190 1.20 0.695 041M5B0201
gamma-Chlordane N/A 0 1 2 1.0 1.0 0.525 041M5B0201
Total Chlordane N/A 0 2 2 0.240 2.20 1.220 041M5B0201
alpha-BHC N/A 0 2 2 0.30 1.80 1.050 041M5B0201
Total BHC N/A 0 2 2 0.450 2.340 1.40 041M5B0201
4,4'-DDD 50.0 0 1 2 2.20 2.20 1.150 041M5B0201
4,4'-DDE 40.0 0 2 2 0.320 3.90 2.110 041M5B0201
Total DDT 110.0 0 2 2 0.530 6.465 3.50 041M5B0201

Frequency of Detections Range of Detections



Table 11-1-9
Wetland 5B Phase II
Sediment Analytical Results

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Frequency of Detections Range of Detections

SVOCs ( g/kg) - cont.
2-Methylphenol (o-Cresol) N/A 0 1 2 200.0 200.0 203.0 041M5B0201
4-Methylphenol (p-Cresol) N/A 0 1 2 150.0 150.0 178.0 041M5B0201
Benzo(b)fluoranthene N/A 0 1 2 83.0 83.0 51.80 041M5B0201
Butylbenzylphthalate N/A 0 2 2 38.0 80.0 59.0 041M5B0201
VOCs ( g/kg)
1,2-Dichloroethene (total) N/A 0 1 2 11.0 11.0 8.50 041M5B0201
Acetone N/A 0 2 2 66.0 180.0 123.0 041M5B0101
Chlorobenzene N/A 0 1 2 7.0 7.0 6.50 041M5B0201
Toluene N/A 0 1 2 13.0 13.0 9.50 041M5B0201
Vinyl chloride N/A 0 1 2 42.0 42.0 22.0 041M5B0201

Notes:
g/kg = micrograms per kilogram

mg/kg = milligram per kilogram
N/A = Not Applicable



Table 11-1-10
Wetland 5B Phase IV
Sediment Analytical Results

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals (mg/kg)
Aluminum 13,610.0 0 5 5 300.0 3,400.0 1,150.0 041M5B0202
Antimony 4.430 0 5 5 1.10 3.60 2.240 041M5B0202
Arsenic 6.620 0 1 5 0.840 0.840 0.382 041M5B0202
Barium 14.0 1 5 5 1.50 18.0 5.820 041M5B0202
Beryllium 0.840 0 5 5 0.036 0.150 0.072 041M5B0202
Cadmium 1.80 2 5 5 0.950 31.0 7.830 041M5B0202
Calcium 10,756.670 0 5 5 100.0 1,100.0 412.0 041M5B0202
Chromium 39.370 2 5 5 14.0 470.0 117.0 041M5B0202
Cobalt 2.80 1 5 5 0.30 4.10 1.260 041M5B0202
Copper 19.50 1 5 5 5.30 90.0 26.20 041M5B0202
Iron 11,911.670 0 5 5 210.0 1,800.0 714.0 041M5B0202
Lead 82.470 1 5 5 19.0 420.0 110.0 041M5B0202
Magnesium 7,513.330 0 5 5 26.0 210.0 81.0 041M5B0202
Manganese 37.970 0 5 5 1.10 21.0 8.120 041M5B0601
Mercury 0.550 0 4 5 0.019 0.220 0.090 041M5B0202
Nickel 9.280 1 5 5 0.610 20.0 5.160 041M5B0202
Potassium 1,628.670 0 5 5 12.0 74.0 32.0 041M5B0202
Silver 2.10 1 2 5 0.380 6.40 1.40 041M5B0202
Sodium 18,993.330 0 5 5 7.50 38.0 16.0 041M5B0202
Vanadium 28.670 0 5 5 0.550 6.70 2.080 041M5B0202
Zinc 36.730 3 5 5 19.0 200.0 70.40 041M5B0202
PAHs ( g/kg)
Benzo(a)anthracene N/A 0 2 5 98.0 120.0 46.90 041M5B0202
Chrysene N/A 0 3 5 56.0 160.0 69.30 041M5B0202
Fluoranthene N/A 0 5 5 15.0 290.0 123.0 041M5B0202
Pyrene N/A 0 5 5 13.0 210.0 95.80 041M5B0202
Total PAHs N/A 0 5 5 55.950 922.50 413.0 041M5B0202
Pesticides and PCBs ( g/kg)
Aroclor-1260 N/A 0 4 5 20.0 150.0 65.80 041M5B0202
Total PCBs N/A 0 4 5 56.0 202.850 110.0 041M5B0202
Dieldrin N/A 0 5 5 8.60 100.0 32.10 041M5B0601
beta-BHC N/A 0 1 5 2.90 2.90 0.783 041M5B0601
Total BHC N/A 0 1 5 3.475 3.475 1.250 041M5B0601
4,4'-DDE 40.0 0 3 5 18.0 24.0 14.60 041M5B0601
Total DDT 110.0 0 3 5 25.350 31.50 20.70 041M5B0601

Frequency of Detections Range of Detections



Table 11-1-10
Wetland 5B Phase IV
Sediment Analytical Results

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Frequency of Detections Range of Detections

SVOCs ( g/kg)
3-Methylphenol/4-Methylphenol N/A 0 2 5 73.0 200.0 75.50 041M5B0601
bis(2-Ethylhexyl)phthalate (BEHP) N/A 0 3 5 150.0 190.0 119.0 041M5B0301
Di-n-butylphthalate N/A 0 1 5 330.0 330.0 95.20 041M5B0301
VOCs ( g/kg)
Acetone N/A 0 2 5 21.0 28.0 14.30 041M5B0202
cis-1,2-Dichloroethene N/A 0 1 5 7.70 7.70 2.320 041M5B0601
Toluene N/A 0 1 5 3.50 3.50 2.150 041M5B0401
Vinyl chloride N/A 0 1 5 3.70 3.70 1.770 041M5B0202

Notes:
g/kg = micrograms per kilogram

mg/kg = milligram per kilogram
N/A = Not Applicable



Table 11-1-11
Wetland 5B Phase II
Surface Water Analytical Results

Frequency of Detections Range of Detections

 Parameter

Reference 
Concentration (if 

applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals ( g/L)
Aluminum 1,090.25 1 1 1 2,060.0 2,060.0 2,060.0 041W5B0201
Barium 3.68 1 1 1 27.8 27.8 27.8 041W5B0201
Cadmium 3.00 1 1 1 19.0 19.0 19.0 041W5B0201
Calcium 7,675.00 1 1 1 15,600.0 15,600.0 15,600.0 041W5B0201
Chromium 8.00 1 1 1 40.8 40.8 40.8 041W5B0201
Cobalt 3.00 1 1 1 3.9 3.9 3.9 041W5B0201
Copper 4.00 1 1 1 52.7 52.7 52.7 041W5B0201
Iron 2,360.00 1 1 1 2,890.0 2,890.0 2,890.0 041W5B0201
Lead 3.20 1 1 1 94.1 94.1 94.1 041W5B0201
Magnesium 20,260.00 0 1 1 3,250.0 3,250.0 3,250.0 041W5B0201
Manganese 13.20 1 1 1 109.0 109.0 109.0 041W5B0201
Mercury 0.13 1 1 1 0.1 0.1 0.1 041W5B0201
Potassium 6,995.00 0 1 1 2,160.0 2,160.0 2,160.0 041W5B0201
Sodium 182,200.00 0 1 1 12,600.0 12,600.0 12,600.0 041W5B0201
Vanadium 4.70 1 1 1 5.2 5.2 5.2 041W5B0201
Zinc 5.53 1 1 1 189.0 189.0 189.0 041W5B0201
SVOCs ( g/L)
2-Chlorophenol N/A 0 1 1 1.0 1.0 1.0 041W5B0201
4-Chloro-3-methylphenol N/A 0 1 1 1.0 1.0 1.0 041W5B0201
bis(2-Ethylhexyl)phthalate (BEHP) N/A 0 1 1 2.0 2.0 2.0 041W5B0201
N-Nitroso-di-n-propylamine N/A 0 1 1 1.0 1.0 1.0 041W5B0201
Pyrene N/A 0 1 1 2.0 2.0 2.0 041W5B0201
Total PAH N/A 0 1 1 8.0 8.0 8.0 041W5B0201
VOCs ( g/L)
1,1-Dichloroethane N/A 0 1 1 3.0 3.0 3.0 041W5B0201
Acetone N/A 0 1 1 8.0 8.0 8.0 041W5B0201
Trichloroethene N/A 0 1 1 10.0 10.0 10.0 041W5B0201
Vinyl chloride N/A 0 1 1 6.0 6.0 6.0 041W5B0201

Notes:
g/L = micrograms per liter

N/A = Not Applicable



Table 11-1-12
Wetland 5A Phase II 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained 
for 

Refinement Rationale

Aluminum 7 7 699 18,700 041M5A0101 18,700 N/A Yes No SV
Antimony 5 7 0.19 2.2 0.28 10 041M5A0101 10 J 12 2 0.83 No Max Detect < SV
Arsenic 6 7 0.075 0.075 0.78 3.2 041M5A0501 3.2 7.24 1, 2 0.44 No Max Detect < SV
Barium 7 7 4.1 150 041M5A0101 150 N/A Yes No SV
Beryllium 3 7 0.03 0.22 0.27 0.83 041M5A0101 0.83 J N/A Yes No SV
Cadmium 7 7 0.27 11.2 041M5A0101 11.2 0.68 1 16.6 Yes Max Detect > SV
Calcium 7 7 351 71,000 041M5A0701 71,000 N/A Yes No SV
Chromium 7 7 2.8 115 041M5A0501 115 52.3 1, 2 2.2 Yes Max Detect > SV
Cobalt 6 7 0.65 0.65 0.3 13.4 041M5A0501 13.4 J N/A Yes No SV
Copper 7 7 13.1 317 041M5A0501 317 18.7 1, 2 17 Yes Max Detect > SV
Cyanide (CN) 0 7 0.3 2.1 ND 2.1 U N/A Yes No SV
Iron 7 7 616 9,830 041M5A0101 9,830 N/A Yes No SV
Lead 7 7 11.5 427 041M5A0101 427 30.2 1, 2 14.1 Yes Max Detect > SV
Magnesium 7 7 44.4 5,960 041M5A0701 5,960 N/A Yes No SV
Manganese 7 7 11.8 205 041M5A0101 205 N/A Yes No SV
Mercury 5 7 0.025 0.085 0.25 1 041M5A0101 1 0.13 1, 2 7.69 Yes Max Detect > SV
Nickel 6 7 2.65 2.65 1.3 25.2 041M5A0501 25.2 15.9 1, 2 1.58 Yes Max Detect > SV
Potassium 7 7 20.3 413 041M5A0101 413 J N/A Yes No SV
Selenium 5 7 0.09 0.11 1.5 2.6 041M5A0501 2.6 J N/A Yes No SV
Silver 2 7 0.12 0.9 0.42 1.1 041M5A0201 1.1 J 0.73 1 1.5 Yes Max Detect > SV
Sodium 7 7 8.6 122 041M5A0401 122 J N/A Yes No SV
Thallium 1 7 0.09 0.65 1.4 1.4 041M5A0101 1.4 J N/A Yes No SV
Vanadium 6 7 0.55 0.55 2.2 24 041M5A0101 24 N/A Yes No SV
Zinc 7 7 39.3 2,290 041M5A0101 2,290 124 1, 2 18.5 Yes Max Detect > SV

2-Methylnaphthalene 0 7 20 80 ND 80 U 20.2 1 3.96 Yes Max SQL> SV
Acenaphthene 0 7 9.5 37.5 ND 37.5 U 6.71 1 5.59 Yes Max SQL > SV
Acenaphthylene 1 7 20 70 120 120 041M5A0501 120 J 5.87 1 20.4 Yes Max Detect > SV
Anthracene 1 7 31.5 225 44 44 041M5A0701 44 46.9 1 0.94 No Max Detect < SV
Benzo(a)anthracene 3 7 22.5 70 120 320 041M5A0501 320 74.8 1 4.28 Yes Max Detect > SV
Benzo(a)pyrene 4 7 22.5 70 37 240 041M5A0701 240 88.8 1 2.7 Yes Max Detect > SV
Chrysene 3 7 22.5 70 180 510 041M5A0501 510 108 1 4.72 Yes Max Detect > SV
Dibenz(a,h)anthracene 0 7 20 80 ND 80 U 6.22 1 12.9 Yes Max SQL > SV
Fluoranthene 5 7 22.5 60 71 1,100 041M5A0501 1,100 113 1 9.73 Yes Max Detect > SV
Fluorene 0 7 9.5 37.5 ND 37.5 U 21.2 1 1.77 Yes Max SQL> SV
Naphthalene 0 7 20 80 ND 80 U 34.6 1 2.31 Yes Max SQL> SV
Phenanthrene 3 7 22.5 70 110 240 041M5A0501 240 86.7 1 2.77 Yes Max Detect > SV
Pyrene 5 7 22.5 60 71 730 041M5A0501 730 153 1 4.77 Yes Max Detect > SV
Total PAHs 5 7 472 719 462 3,660 041M5A0501 3,660 1,684 1, 2 2.17 Yes Max Detect > SV
TOC Normalized PAHs 5 7 7.21 73.52 2.13 1,244.29 041M5A0701 #### 290 3 4.29 Yes Max Detect > SV

Aroclor-1016 0 7 1 4.05 ND 4.05 U 21.6 1 0.19 No Max SQL< SV
Aroclor-1221 0 7 2 8 ND 8 U 67 2 0.12 No Max SQL< SV
Aroclor-1232 0 7 1 4.05 ND 4.05 U 21.6 1 0.19 No Max SQL< SV
Aroclor-1242 0 7 1 4.05 ND 4.05 U 21.6 1 0.19 No Max SQL< SV
Aroclor-1248 0 7 1 4.05 ND 4.05 U 21.6 1 0.19 No Max SQL< SV
Aroclor-1254 1 7 1 4.05 14 14 041M5A0601 14 21.6 1 0.65 No Max Detect < SV
Aroclor-1260 3 7 1.6 3.6 2.6 100 041M5A0701 100 J 21.6 1 4.63 Yes Max Detect > SV
Total PCBs 4 7 12.8 28.6 9.6 128 041M5A0701 128 21.6 1 5.94 Yes Max Detect > SV

Aldrin 0 7 0.05 0.195 ND 0.195 UJ N/A Yes No SV
Dieldrin 2 7 0.1 0.405 0.85 2.5 041M5A0101 2.5 J 0.72 1 3.49 Yes Max Detect > SV
Endosulfan I 0 7 0.05 0.405 ND 0.405 UJ N/A Yes No SV
Endosulfan II 1 7 0.1 0.36 1.7 1.7 041M5A0501 1.7 J N/A Yes No SV
Endosulfan sulfate 0 7 0.1 0.405 ND 0.405 UJ N/A Yes No SV
Heptachlor 0 7 0.05 0.195 ND 0.195 UJ N/A Yes No SV
Heptachlor epoxide 0 7 0.05 0.195 ND 0.195 UJ N/A Yes No SV
Methoxychlor 0 7 0.5 1.95 ND 1.95 UJ N/A Yes No SV
Toxaphene 0 7 10 37 ND 37 UJ N/A Yes No SV
alpha-Chlordane 2 7 0.05 0.18 0.33 1.6 041M5A0501 1.6 J 1.7 1 0.94 No Max Detect < SV
gamma-Chlordane 2 7 0.055 0.18 0.23 1.3 041M5A0501 1.3 J 1.7 1 0.77 No Max Detect < SV
Total Chlordane 3 7 0.11 0.36 0.28 2.9 041M5A0501 2.9 1.7 1 1.71 Yes Max Detect > SV
Endrin 1 7 0.1 0.36 1.1 1.1 041M5A0501 1.1 J 3.3 2 0.33 No Max Detect < SV
Endrin aldehyde 1 7 0.1 0.36 0.72 0.72 041M5A0501 0.72 J 3.3 2 0.22 No Max Detect < SV
Endrin ketone 1 7 0.115 0.405 0.26 0.26 041M5A0701 0.26 3.3 2 0.08 No Max Detect < SV
Total Endrin 2 7 0.345 1.08 0.46 2.23 041M5A0501 2.23 3.3 2 0.67 No Max Detect < SV
alpha-BHC 2 7 0.08 0.225 0.34 0.64 041M5A0601 0.64 J N/A Yes No SV
beta-BHC 0 7 0.05 0.195 ND 0.195 U 0.32 N/A 0.61 No Max SQL< SV
delta-BHC 0 7 0.05 0.195 ND 0.195 U 0.32 N/A 0.61 No Max SQL< SV
gamma-BHC (Lindane) 0 7 0.05 0.195 ND 0.195 U 0.32 1 0.61 No Max SQL< SV
Total BHC 2 7 0.32 0.78 0.505 1.09 041M5A0601 1.09 0.32 2 3.41 Yes Max Detect > SV
4,4'-DDD 5 7 0.115 0.405 0.23 2.3 041M5A0401 2.3 J 1.22 1 1.89 Yes Max Detect > SV
4,4'-DDE 5 7 0.1 0.305 0.87 120 041M5A0501 120 D 2.07 1 58 Yes Max Detect > SV
4,4'-DDT 3 7 0.1 0.305 0.78 5 041M5A0501 5 J 1.19 1 4.2 Yes Max Detect > SV
Total DDT 7 7 0.43 125 041M5A0501 125 3.3 2 38 Yes Max Detect > SV

1,2,4-Trichlorobenzene 0 7 200 800 ND 800 U N/A Yes No SV
1,2-Dichlorobenzene 0 7 200 800 ND 800 U N/A Yes No SV
1,3-Dichlorobenzene 0 7 200 800 ND 800 U N/A Yes No SV
1,4-Dichlorobenzene 0 7 200 800 ND 800 U N/A Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 6 225 800 ND 800 U N/A Yes No SV
2,4,5-Trichlorophenol 0 7 480 1,900 ND 1,900 U N/A Yes No SV
2,4,6-Trichlorophenol 0 7 200 800 ND 800 U N/A Yes No SV
2,4-Dichlorophenol 0 7 200 800 ND 800 U N/A Yes No SV
2,4-Dimethylphenol 0 7 200 800 ND 800 U N/A Yes No SV
2,4-Dinitrophenol 0 7 480 1,900 ND 1,900 U N/A Yes No SV
2,4-Dinitrotoluene 0 7 200 800 ND 800 U N/A Yes No SV
2,6-Dinitrotoluene 0 7 200 800 ND 800 U N/A Yes No SV
2-Chloronaphthalene 0 7 200 800 ND 800 U N/A Yes No SV
2-Chlorophenol 0 7 200 800 ND 800 U N/A Yes No SV
2-Methyl-4,6-Dinitrophenol 0 7 480 1,900 ND 1,900 U N/A Yes No SV
2-Methylphenol (o-Cresol) 0 7 200 800 ND 800 U N/A Yes No SV
2-Nitroaniline 0 7 200 800 ND 800 U N/A Yes No SV
2-Nitrophenol 0 7 200 800 ND 800 U N/A Yes No SV
3,3'-Dichlorobenzidine 0 7 200 800 ND 800 U N/A Yes No SV
3-Nitroaniline 0 7 480 1,900 ND 1,900 U N/A Yes No SV
4-Bromophenyl-phenylether 0 7 200 800 ND 800 U N/A Yes No SV
4-Chloro-3-methylphenol 0 7 200 800 ND 800 U N/A Yes No SV
4-Chloroaniline 0 7 200 800 ND 800 U N/A Yes No SV
4-Chlorophenylphenyl ether 0 7 200 800 ND 800 U N/A Yes No SV
4-Methylphenol (p-Cresol) 3 7 200 600 100 200 041M5A0101 200 J N/A Yes No SV
4-Nitroaniline 0 7 480 1,900 ND 1,900 U N/A Yes No SV
4-Nitrophenol 0 7 480 1,900 ND 1,900 U N/A Yes No SV
Benzo(b)fluoranthene 3 7 22.5 80 57 360 041M5A0701 360 N/A Yes No SV
Benzo(g,h,i)perylene 3 7 22.5 70 120 280 041M5A0501 280 N/A Yes No SV
Benzo(k)fluoranthene 3 7 22.5 80 73 170 041M5A0701 170 N/A Yes No SV
bis(2-Chloroethoxy)methane 1 7 200 700 110 110 041M5A0501 110 J N/A Yes No SV
bis(2-Chloroethyl)ether 0 7 20 80 ND 80 U N/A Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 3 7 315 700 690 1,500 041M5A0501 1,500 J 182 1, 2 8.24 Yes Max Detect > SV
Butylbenzylphthalate 1 7 200 700 200 200 041M5A0501 200 J 182 1, 2 1.1 Yes Max Detect > SV
Carbazole 2 7 225 700 48 96 041M5A0501 96 J N/A Yes No SV
Dibenzofuran 0 7 200 800 ND 800 U N/A Yes No SV
Diethylphthalate 0 7 200 800 ND 800 U 182 1, 2 4.4 Yes Max SQL > SV
Dimethylphthalate 0 7 200 800 ND 800 U 182 1, 2 4.4 Yes Max SQL > SV
Di-n-butylphthalate 1 7 200 700 100 100 041M5A0501 100 J 182 1, 2 0.55 No Max Detect < SV
Di-n-octylphthalate 1 7 225 800 22 22 041M5A0701 22 J 182 1, 2 0.12 No Max Detect < SV
Hexachlorobenzene 0 7 200 800 ND 800 U N/A Yes No SV
Hexachlorobutadiene 0 7 200 800 ND 800 U N/A Yes No SV
Hexachlorocyclopentadiene 0 7 200 800 ND 800 U N/A Yes No SV
Hexachloroethane 0 7 200 800 ND 800 U N/A Yes No SV

SVOCs (µg/kg)

Metals (mg/kg)

PAHs (µg/kg)

PCBs (µg/kg)

Pesticides (µg/kg)



Table 11-1-12
Wetland 5A Phase II 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained 
for 

Refinement Rationale

Indeno(1,2,3-cd)pyrene 3 7 22.5 70 110 310 041M5A0501 310 N/A Yes No SV
Isophorone 0 7 200 800 ND 800 U N/A Yes No SV
Nitrobenzene 0 7 200 800 ND 800 U N/A Yes No SV
N-Nitroso-di-n-propylamine 0 7 20 80 ND 80 U N/A Yes No SV
N-Nitrosodiphenylamine 0 7 200 800 ND 800 U N/A Yes No SV
Pentachlorophenol 0 7 480 1,900 ND 1,900 U N/A Yes No SV
Phenol 0 7 200 800 ND 800 U N/A Yes No SV

1,1,1-Trichloroethane 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
1,1,2,2-Tetrachloroethane 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
1,1,2-Trichloroethane 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
1,1-Dichloroethane 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
1,1-Dichloroethene 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
1,2-Dichloroethane 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
1,2-Dichloroethene (total) 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
1,2-Dichloropropane 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
2-Butanone (MEK) 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
2-Hexanone 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
Acetone 5 7 6.5 65 140 5,200 041M5A0201 5,200 J N/A Yes No SV
Benzene 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
Bromodichloromethane 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
Bromoform 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
Bromomethane 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
Carbon disulfide 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
Carbon tetrachloride 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
Chlorobenzene 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
Chloroethane 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
Chloroform 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
Chloromethane 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
cis-1,3-Dichloropropene 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
Dibromochloromethane 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
Ethylbenzene 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
Methylene chloride 1 7 6.5 41.5 250 250 041M5A0101 250 J N/A Yes No SV
Styrene 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
Tetrachloroethene 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
Toluene 3 7 6.5 26.5 5 280 041M5A0401 280 N/A Yes No SV
trans-1,3-Dichloropropene 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
Trichloroethene 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV
Vinyl chloride 0 7 2 26.5 ND 26.5 U N/A Yes No SV
Xylene (Total) 0 7 6.5 41.5 ND 41.5 U N/A Yes No SV

VOCs (µg/kg)

 
2 = FDEP Threshold effects level N/A = No screening value available. g/kg = micrograms per kilograms

 J = Estimated value UJ = Not detected.  SQL is estimated.
 SHQ = Screening Hazard Quotient Parameters in bold were detected and exceeded screening values.

U or ND = Not Detected at or above the SQL mg/kg oc = milligrams per kilograms - organic carbon

SV = Screening Value SQL = Sample Quantitation Limit D = Diluted Result
1 = USEPA Region 4 Screening Value.  Detailed explanation for SVs provided in Section 8.0. HQ = Hazard Quotient mg/kg = milligrams per kilograms

SVOCs (µg/kg) - cont.

Notes:
Sources for Screening Values: Supporting Information:



Table 11-1-13
Wetland 5A Phase II
Sediment COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs
Detected Parameters

Aluminum 4,4'-DDD 4-Methylphenol (p-Cresol) Acetone
Barium 4,4'-DDE Acenaphthylene Methylene chloride
Beryllium 4,4'-DDT Benzo(a)anthracene Toluene
Cadmium alpha-BHC Benzo(a)pyrene
Calcium Dieldrin Benzo(b)fluoranthene
Chromium Endosulfan II Benzo(g,h,i)perylene
Cobalt Total BHC Benzo(k)fluoranthene
Copper Total Chlordane Butylbenzylphthalate
Iron Total DDT Carbazole
Lead Aroclor-1260 Chrysene
Magnesium Total PCBs Fluoranthene
Manganese Indeno(1,2,3-cd)pyrene
Mercury Indeno(1,2,3-cd)pyrene
Nickel Phenanthrene
Potassium Pyrene
Selenium TOC Normalized PAHs
Silver Total PAHs
Sodium
Thallium
Vanadium
Zinc

Not Detected Parameters
Cyanide (CN) Aldrin 1,2,4-Trichlorobenzene 1,1,1-Trichloroethane

Endosulfan I 1,2-Dichlorobenzene 1,1,2,2-Tetrachloroethane
Endosulfan sulfate 1,3-Dichlorobenzene 1,1,2-Trichloroethane
Heptachlor 1,4-Dichlorobenzene 1,1-Dichloroethane
Heptachlor epoxide 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1-Dichloroethene
Methoxychlor 2,4,5-Trichlorophenol 1,2-Dichloroethane
Toxaphene 2,4,6-Trichlorophenol 1,2-Dichloroethene (total)

2,4-Dichlorophenol 1,2-Dichloropropane
2,4-Dimethylphenol 2-Butanone (MEK)
2,4-Dinitrophenol 2-Hexanone
2,4-Dinitrotoluene 4-Methyl-2-Pentanone (MIBK)
2,6-Dinitrotoluene Benzene
2-Chloronaphthalene Bromodichloromethane
2-Chlorophenol Bromoform
2-Methyl-4,6-Dinitrophenol Bromomethane
2-Methylnaphthalene Carbon disulfide
2-Methylphenol (o-Cresol) Carbon tetrachloride
2-Nitroaniline Chlorobenzene
2-Nitrophenol Chloroethane
3,3'-Dichlorobenzidine Chloroform
3-Nitroaniline Chloromethane
4-Bromophenyl-phenylether cis-1,3-Dichloropropene
4-Chloro-3-methylphenol Dibromochloromethane
4-Chloroaniline Ethylbenzene
4-Chlorophenylphenyl ether Styrene
4-Nitroaniline Tetrachloroethene
4-Nitrophenol trans-1,3-Dichloropropene
Acenaphthene Trichloroethene
bis(2-Chloroethyl)ether Vinyl chloride
Dibenz(a,h)anthracene Xylene (Total)
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Isophorone
Naphthalene
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol



Table 11-1-14
Wetland 5A Phase II 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL Min SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement 
Value

Refinement 
Value Source

Maximum 
Result    SV 

HQ

Average 
Result    
SV HQ

Maximum 
Result   RV 

HQ

Average 
Result   
RV HQ

Number 
Detected 

> RV
Reference 

Concentration

Number Detected 
> Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

Aluminum 7 7 8,120 699 18,700 18,700 041M5A0101 NA 0 13,610 1 Yes EPC > RC and no RV
Barium 7 7 40.1 4.1 150 150 041M5A0101 NA 0 14 4 Yes EPC > RC and no RV
Beryllium 3 7 0.0963 0.03 0.22 0.276 0.27 0.83 0.83 J 041M5A0101 NA 0 0.84 0 No EPC < RC
Cadmium 7 7 5.95 0.27 11.2 11.2 041M5A0101 0.68 4.21 PEL 16.6 8.8 2.66 1.41 4 1.8 5 Yes EPC > RV and RC
Calcium 7 7 14,000 351 71,000 71,000 041M5A0701 NA 0 10,757 1 No Essential Nutrient
Chromium 7 7 51.6 2.8 115 115 041M5A0501 52.3 160 PEL 2.2 0.99 0.72 0.32 0 39.37 3 No EPC > RC, but < RV
Cobalt 6 7 0.65 0.65 0.65 4.31 0.3 13.4 13.4 J 041M5A0501 NA 0 2.8 3 Yes EPC > RC and no RV
Copper 7 7 87.5 13.1 317 317 041M5A0501 18.7 108 PEL 17 4.68 2.94 0.81 2 19.5 4 Yes EPC > RV and RC
Cyanide (CN) 0 7 1.06 0.3 2.1 1.06 2.1 U ND NA 0 5.22 0 No Parameter Not Detected
Iron 7 7 4,680 616 9,830 9,830 041M5A0101 NA 0 11,912 0 No EPC < RC
Lead 7 7 174 11.5 427 427 041M5A0101 30.2 112 PEL 14.1 5.75 3.81 1.55 3 82.47 4 Yes EPC > RV and RC
Magnesium 7 7 1,330 44.4 5,960 5,960 041M5A0701 NA 0 7,513 0 No EPC < RC; Essential Nutrient
Manganese 7 7 59.7 11.8 205 205 041M5A0101 NA 0 37.97 3 Yes EPC > RC and no RV
Mercury 5 7 0.055 0.025 0.085 0.444 0.25 1 1 041M5A0101 0.13 0.696 PEL 7.69 3.42 1.44 0.64 2 0.55 2 Yes EPC > RV and RC
Nickel 6 7 2.65 2.65 2.65 10.9 1.3 25.2 25.2 041M5A0501 15.9 42.8 PEL 1.58 0.69 0.59 0.26 0 9.28 3 No EPC > RC, but < RV
Potassium 7 7 185 20.3 413 413 J 041M5A0101 NA 0 1,629 0 No EPC < RC; Essential Nutrient
Selenium 5 7 0.1 0.09 0.11 1.34 1.5 2.6 2.6 J 041M5A0501 NA 0 3.45 0 No EPC < RC
Silver 2 7 0.51 0.12 0.9 0.581 0.42 1.1 1.1 J 041M5A0201 0.733 1.77 PEL 1.5 0.79 0.62 0.33 0 2.1 0 No EPC < RC and RV
Sodium 7 7 55.3 8.6 122 122 J 041M5A0401 NA 0 18,993 0 No EPC < RC; Essential Nutrient
Thallium 1 7 0.309 0.09 0.65 0.465 1.4 1.4 1.4 J 041M5A0101 NA 0 1.57 0 No EPC < RC
Vanadium 6 7 0.55 0.55 0.55 11.7 2.2 24 24 041M5A0101 NA 0 28.67 0 No EPC < RC
Zinc 7 7 459 39.3 2,290 2,290 041M5A0101 124 271 PEL 18.5 3.7 8.45 1.69 2 36.73 7 Yes EPC > RV and RC

2-Methylnaphthalene 0 7 49.1 20 80 49.1 80 U ND 20.2 201 PEL 3.96 2.43 0.40 0.24 0 0 No Parameter Not Detected
Acenaphthene 0 7 23.7 9.5 37.5 23.7 37.5 U ND 6.71 88.9 PEL 5.59 3.53 0.42 0.27 0 0 No Parameter Not Detected
Acenaphthylene 1 7 44 20 70 54.9 120 120 120 J 041M5A0501 5.87 128 PEL 20.4 9.35 0.94 0.43 0 0 No RV HQ <1 and no RC
Anthracene 1 7 87.8 31.5 225 81.5 44 44 44 041M5A0701 46.9 245 PEL 0.94 1.74 0.18 0.33 0 0 No RV HQ <1 and no RC
Benzo(a)anthracene 3 7 46 22.5 70 123 120 320 320 041M5A0501 74.8 693 PEL 4.28 1.65 0.46 0.18 0 0 No RV HQ <1 and no RC
Benzo(a)pyrene 4 7 50.8 22.5 70 116 37 240 240 041M5A0701 88.8 763 PEL 2.7 1.3 0.32 0.15 0 0 No RV HQ <1 and no RC
Chrysene 3 7 46 22.5 70 181 180 510 510 041M5A0501 108 846 PEL 4.72 1.67 0.60 0.21 0 0 No RV HQ <1 and no RC
Dibenz(a,h)anthracene 0 7 49.1 20 80 49.1 80 U ND 6.22 135 PEL 12.9 7.9 0.59 0.36 0 0 No Parameter Not Detected
Fluoranthene 5 7 41.3 22.5 60 339 71 1,100 1,100 041M5A0501 113 1,494 PEL 9.73 3 0.74 0.23 0 0 No RV HQ <1 and no RC
Fluorene 0 7 23.7 9.5 37.5 23.7 37.5 U ND 21.2 144 PEL 1.77 1.12 0.26 0.17 0 0 No Parameter Not Detected
Naphthalene 0 7 49.1 20 80 49.1 80 U ND 34.6 391 PEL 2.31 1.42 0.21 0.13 0 0 No Parameter Not Detected
Phenanthrene 3 7 46 22.5 70 109 110 240 240 041M5A0501 86.7 544 PEL 2.77 1.26 0.44 0.20 0 0 No RV HQ <1 and no RC
Pyrene 5 7 41.3 22.5 60 258 71 730 730 041M5A0501 153 1,398 PEL 4.77 1.69 0.52 0.19 0 0 No RV HQ <1 and no RC
Total PAHs 5 7 596 472 719 1,460 462 3,660 3,660 041M5A0501 1,684 16,770 PEL 2.17 0.87 0.22 0.09 0 0 No RV HQ <1 and no RC
TOC Normalized PAHs 5 7 40.37 7.21 73.52 195.56 2.13 1,244.29 1,244.29 041M5A0701 290 1,800 MEC 4.29 0.67 0.69 0.11 0 0 No RV HQ <1 and no RC

Aroclor-1016 0 7 2.64 1 4.05 2.64 4.05 U ND 21.6 189 PEL 0.19 0.12 0.02 0.01 0 0 No Parameter Not Detected
Aroclor-1221 0 7 5.26 2 8 5.26 8 U ND 67 189 PEL 0.12 0.08 0.04 0.03 0 0 No Parameter Not Detected
Aroclor-1232 0 7 2.64 1 4.05 2.64 4.05 U ND 21.6 189 PEL 0.19 0.12 0.02 0.01 0 0 No Parameter Not Detected
Aroclor-1242 0 7 2.64 1 4.05 2.64 4.05 U ND 21.6 189 PEL 0.19 0.12 0.02 0.01 0 0 No Parameter Not Detected
Aroclor-1248 0 7 2.64 1 4.05 2.64 4.05 U ND 21.6 189 PEL 0.19 0.12 0.02 0.01 0 0 No Parameter Not Detected
Aroclor-1254 1 7 2.71 1 4.05 4.32 14 14 14 041M5A0601 21.6 189 PEL 0.65 0.2 0.07 0.02 0 0 No RV HQ <1 and no RC
Aroclor-1260 3 7 2.63 1.6 3.6 18.4 2.6 100 100 J 041M5A0701 21.6 189 PEL 4.63 0.85 0.53 0.10 0 0 No RV HQ <1 and no RC
Total PCBs 4 7 21.9 12.8 28.6 38.6 9.6 128 128 041M5A0701 21.6 189 PEL 5.94 1.79 0.68 0.20 0 0 No RV HQ <1 and no RC

Aldrin 0 7 0.124 0.05 0.195 0.124 0.195 UJ ND NA 0 0 No Parameter Not Detected
Dieldrin 2 7 0.266 0.1 0.405 0.669 0.85 2.5 2.5 J 041M5A0101 0.716 4.3 PEL 3.49 0.93 0.58 0.16 0 0 No RV HQ <1 and no RC
Endosulfan I 0 7 0.174 0.05 0.405 0.174 0.405 UJ ND NA 0 0 No Parameter Not Detected
Endosulfan II 1 7 0.223 0.1 0.36 0.434 1.7 1.7 1.7 J 041M5A0501 NA 0 0 Yes No SV, no RV, and no RC
Endosulfan sulfate 0 7 0.249 0.1 0.405 0.249 0.405 UJ ND NA 0 0 No Parameter Not Detected
Heptachlor 0 7 0.124 0.05 0.195 0.124 0.195 UJ ND NA 0 0 No Parameter Not Detected
Heptachlor epoxide 0 7 0.124 0.05 0.195 0.124 0.195 UJ ND NA 0 0 No Parameter Not Detected
Methoxychlor 0 7 1.24 0.5 1.95 1.24 1.95 UJ ND NA 0 0 No Parameter Not Detected
Toxaphene 0 7 22.4 10 37 22.4 37 UJ ND NA 0 0 No Parameter Not Detected
alpha-Chlordane 2 7 0.104 0.05 0.18 0.35 0.33 1.6 1.6 J 041M5A0501 1.7 4.79 PEL 0.94 0.21 0.33 0.07 0 0 No RV HQ <1 and no RC
gamma-Chlordane 2 7 0.124 0.055 0.18 0.307 0.23 1.3 1.3 J 041M5A0501 1.7 4.79 PEL 0.77 0.18 0.27 0.06 0 0 No RV HQ <1 and no RC
Total Chlordane 3 7 0.235 0.11 0.36 0.657 0.28 2.9 2.9 041M5A0501 1.7 4.79 PEL 1.71 0.39 0.61 0.14 0 0 No RV HQ <1 and no RC
alpha-BHC 2 7 0.167 0.08 0.225 0.259 0.34 0.64 0.64 J 041M5A0601 0.99 PEL 0.65 0.26 0 0 No RV HQ <1 and no RC
beta-BHC 0 7 0.124 0.05 0.195 0.124 0.195 U ND 0.32 0.99 PEL 0.61 0.39 0.20 0.13 0 0 No Parameter Not Detected
delta-BHC 0 7 0.124 0.05 0.195 0.124 0.195 U ND 0.32 0.99 PEL 0.61 0.39 0.20 0.13 0 0 No Parameter Not Detected
gamma-BHC (Lindane) 0 7 0.124 0.05 0.195 0.124 0.195 U ND 0.32 0.99 PEL 0.61 0.39 0.20 0.13 0 0 No Parameter Not Detected
Total BHC 2 7 0.563 0.32 0.78 0.63 0.505 1.09 1.09 041M5A0601 0.32 0.99 PEL 3.41 1.97 1.1 0.64 1 0 Yes RV HQ > 1 and no RC
4,4'-DDD 5 7 0.26 0.115 0.405 0.861 0.23 2.3 2.3 J 041M5A0401 1.22 7.81 PEL 1.89 0.71 0.29 0.11 0 50 0 No EPC < RC and RV
4,4'-DDE 5 7 0.203 0.1 0.305 17.9 0.87 120 120 D 041M5A0501 2.07 374 PEL 58 8.67 0.32 0.05 0 40 1 No EPC > RC, but < RV
4,4'-DDT 3 7 0.17 0.1 0.305 1.11 0.78 5 5 J 041M5A0501 1.19 4.77 PEL 4.2 0.93 1.05 0.23 1 20 0 No EPC > RV, but < RC
Total DDT 7 7 19.9 0.43 125 125 041M5A0501 3.3 51.7 PEL 38 6.03 2.43 0.39 1 110 1 Yes EPC > RV and RC

1,2,4-Trichlorobenzene 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
1,2-Dichlorobenzene 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
1,4-Dichlorobenzene 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 6 540 225 800 540 800 U ND NA 0 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 7 1,180 480 1,900 1,180 1,900 U ND NA 0 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
2,4-Dichlorophenol 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
2,4-Dimethylphenol 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrophenol 0 7 1,180 480 1,900 1,180 1,900 U ND NA 0 0 No Parameter Not Detected

SVOCs (µg/kg)

Metals (mg/kg)

PAHs (µg/kg)

PCBs (µg/kg)

Pesticides (µg/kg)
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Wetland 5A Phase II 
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2,4-Dinitrotoluene 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
2-Chloronaphthalene 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
2-Chlorophenol 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 7 1,180 480 1,900 1,180 1,900 U ND NA 0 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
2-Nitroaniline 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
2-Nitrophenol 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
3-Nitroaniline 0 7 1,180 480 1,900 1,180 1,900 U ND NA 0 0 No Parameter Not Detected
4-Bromophenyl-phenylether 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
4-Chloro-3-methylphenol 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
4-Chloroaniline 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
4-Methylphenol (p-Cresol) 3 7 335 200 600 256 100 200 200 J 041M5A0101 NA 0 0 Yes No SV, no RV, and no RC
4-Nitroaniline 0 7 1,180 480 1,900 1,180 1,900 U ND NA 0 0 No Parameter Not Detected
4-Nitrophenol 0 7 1,180 480 1,900 1,180 1,900 U ND NA 0 0 No Parameter Not Detected
Benzo(b)fluoranthene 3 7 58.1 22.5 80 124 57 360 360 041M5A0701 NA 0 0 No TOC Normalized PAHs < MEC
Benzo(g,h,i)perylene 3 7 46 22.5 70 111 120 280 280 041M5A0501 NA 0 0 No TOC Normalized PAHs < MEC
Benzo(k)fluoranthene 3 7 48.5 22.5 80 75 73 170 170 041M5A0701 NA 0 0 No TOC Normalized PAHs < MEC
bis(2-Chloroethoxy)methane 1 7 440 200 700 393 110 110 110 J 041M5A0501 NA 0 0 Yes No SV, no RV, and no RC
bis(2-Chloroethyl)ether 0 7 49.1 20 80 49.1 80 U ND NA 0 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 3 7 554 315 700 815 690 1500 1,500 J 041M5A0501 182 2647 PEL 8.24 4.48 0.57 0.31 0 0 No RV HQ <1 and no RC
Butylbenzylphthalate 1 7 440 200 700 406 200 200 200 J 041M5A0501 182 2647 PEL 1.1 2.23 0.08 0.15 0 0 No RV HQ <1 and no RC
Carbazole 2 7 488 225 700 369 48 96 96 J 041M5A0501 NA 0 0 Yes No SV, no RV, and no RC
Dibenzofuran 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
Diethylphthalate 0 7 491 200 800 491 800 U ND 182 2647 PEL 4.4 2.7 0.30 0.19 0 0 No Parameter Not Detected
Dimethylphthalate 0 7 491 200 800 491 800 U ND 182 2647 PEL 4.4 2.7 0.30 0.19 0 0 No Parameter Not Detected
Hexachlorobenzene 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
Hexachlorobutadiene 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
Hexachloroethane 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 3 7 46 22.5 70 113 110 310 310 041M5A0501 NA 0 0 No TOC Normalized PAHs < MEC
Isophorone 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
Nitrobenzene 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 7 49.1 20 80 49.1 80 U ND NA 0 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
Pentachlorophenol 0 7 1,180 480 1,900 1,180 1,900 U ND NA 0 0 No Parameter Not Detected
Phenol 0 7 491 200 800 491 800 U ND NA 0 0 No Parameter Not Detected
VOCs (µg/kg)
1,1,1-Trichloroethane 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
1,1,2,2-Tetrachloroethane 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethane 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethene 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethane 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethene (total) 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloropropane 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
2-Butanone (MEK) 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
2-Hexanone 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
Acetone 5 7 35.8 6.5 65 1,690 140 5,200 5,200 J 041M5A0201 NA 0 0 Yes No SV, no RV, and no RC
Benzene 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
Bromodichloromethane 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
Bromoform 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
Bromomethane 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
Carbon disulfide 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
Carbon tetrachloride 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
Chlorobenzene 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
Chloroethane 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
Chloroform 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
Chloromethane 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
cis-1,3-Dichloropropene 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
Dibromochloromethane 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
Ethylbenzene 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
Methylene chloride 1 7 18.2 6.5 41.5 51.3 250 250 250 J 041M5A0101 NA 0 0 Yes No SV, no RV, and no RC
Styrene 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
Tetrachloroethene 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
Toluene 3 7 12.5 6.5 26.5 63.6 5 280 280 041M5A0401 NA 0 0 Yes No SV, no RV, and no RC
trans-1,3-Dichloropropene 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
Trichloroethene 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected
Vinyl chloride 0 7 8.07 2 26.5 8.07 26.5 U ND NA 0 0 No Parameter Not Detected
Xylene (Total) 0 7 18 6.5 41.5 18 41.5 U ND NA 0 0 No Parameter Not Detected

Notes:
Sources for Refinement Values (RVs): Supporting Information:
PEL = FDEP Probable Effects Level N/R   = No refinement value available.
MEC = Swartz Midrange Effect Concentration N/A   = Not applicable.
  Average result calculations include summing detections and one half the detection limits for not detected parameters. 
  As a result, some average detections may exceed the maximum detections
  NAS Pensacola basewide levels used as reference values for 4,4'-DDT, 4,4'-DDD, 4,4'-DDE and total DDT.Parameters in bold were detected and exceeded screening values. 

U or ND = Not Detected at or above the SQL PEL  = Probable effects level.
N/A = No screening value available D = Diluted Result HQ   = Hazard Quotient.
HQ = Hazard Quotient UJ = Not detected.  SQL is estimated.  RV   = Refinement value (detailed explanation of RVs provided in Section 8).
SQL = Sample Quantitation Limit J = Estimated Value SV   = Screening value (detailed explanation for SVs provided in Section 8).
Supporting Information:



Table 11-1-15
Wetland 5A Phase II   
Sediment COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum Endosulfan II 4-Methylphenol (p-Cresol) None
Barium Total BHC bis(2-Chloroethoxy)methane
Cadmium Total DDT Carbazole
Cobalt
Copper
Lead
Manganese
Mercury
Zinc

Detected Parameters



Table 11-1-16
Wetland 5A Phase II
Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM
ERM 

Quotient

041M5A0101 11/16/1995 mg/kg 2.5 J Arsenic 8.2 70 0.04
041M5A0101 11/16/1995 mg/kg 11.2 Cadmium 1.2 9.6 1.17
041M5A0101 11/16/1995 mg/kg 81.1 Chromium 81 370 0.22
041M5A0101 11/16/1995 mg/kg 156 Copper 34 270 0.58

041M5A0101 11/16/1995 mg/kg 427 Lead 46.7 218 1.96
041M5A0101 11/16/1995 mg/kg 1 Mercury 0.15 0.71 1.41
041M5A0101 11/16/1995 mg/kg 23.5 Nickel 20.9 51.6 0.46
041M5A0101 11/16/1995 mg/kg 0.6 U Silver 1 3.7 0.16

041M5A0101 11/16/1995 mg/kg 2,290 Zinc 150 410 5.59
041M5A0101 11/16/1995 g/kg 0.87 J 4,4'-DDE 2.2 27 0.03
041M5A0101 11/16/1995 g/kg 0.78 J 4,4'-DDT 1.58 46.1 0.02
041M5A0101 11/16/1995 g/kg 36.75 Total PCBs 22.7 180 0.20
041M5A0101 11/16/1995 g/kg 60 U 2-Methylnaphthalene 70 670 0.09
041M5A0101 11/16/1995 g/kg 28.5 U Acenaphthene 16 500 0.06
041M5A0101 11/16/1995 g/kg 60 U Acenaphthylene 44 640 0.09
041M5A0101 11/16/1995 g/kg 60 U Anthracene 85.3 1,100 0.05
041M5A0101 11/16/1995 g/kg 120 Benzo(a)anthracene 261 1,600 0.08
041M5A0101 11/16/1995 g/kg 140 Benzo(a)pyrene 430 1,600 0.09
041M5A0101 11/16/1995 g/kg 180 Chrysene 384 2,800 0.06
041M5A0101 11/16/1995 g/kg 60 U Dibenz(a,h)anthracene 63.4 260 0.23
041M5A0101 11/16/1995 g/kg 280 Fluoranthene 600 5,100 0.05
041M5A0101 11/16/1995 g/kg 28.5 U Fluorene 19 540 0.05
041M5A0101 11/16/1995 g/kg 60 U Naphthalene 160 2,100 0.03
041M5A0101 11/16/1995 g/kg 110 J Phenanthrene 240 1,500 0.07
041M5A0101 11/16/1995 g/kg 220 Pyrene 665 2,600 0.08
041M5A0101 11/16/1995 ERM Quotient Sum 12.87
041M5A0101 11/16/1995 Mean ERM Quotient 0.51
041M5A0101 11/16/1995 Mean ERM Quotient without ND 0.48
041M5A0101 11/16/1995 Mean ERM Quotient Category 2
041M5A0201 11/16/1995 mg/kg 2.5 Arsenic 8.2 70 0.04
041M5A0201 11/16/1995 mg/kg 7.6 Cadmium 1.2 9.6 0.79
041M5A0201 11/16/1995 mg/kg 38.9 Chromium 81 370 0.11
041M5A0201 11/16/1995 mg/kg 13.1 Copper 34 270 0.05
041M5A0201 11/16/1995 mg/kg 64.6 Lead 46.7 218 0.30
041M5A0201 11/16/1995 mg/kg 0.085 U Mercury 0.15 0.71 0.12
041M5A0201 11/16/1995 mg/kg 5.8 J Nickel 20.9 51.6 0.11
041M5A0201 11/16/1995 mg/kg 1.1 J Silver 1 3.7 0.30
041M5A0201 11/16/1995 mg/kg 39.3 Zinc 150 410 0.10
041M5A0201 11/16/1995 g/kg 1.4 J 4,4'-DDE 2.2 27 0.05
041M5A0201 11/16/1995 g/kg 0.16 UJ 4,4'-DDT 1.58 46.1 0.00
041M5A0201 11/16/1995 g/kg 12.8 U Total PCBs 22.7 180 0.07
041M5A0201 11/16/1995 g/kg 31.5 U 2-Methylnaphthalene 70 670 0.05
041M5A0201 11/16/1995 g/kg 15.5 U Acenaphthene 16 500 0.03
041M5A0201 11/16/1995 g/kg 31.5 U Acenaphthylene 44 640 0.05
041M5A0201 11/16/1995 g/kg 31.5 U Anthracene 85.3 1,100 0.03
041M5A0201 11/16/1995 g/kg 31.5 U Benzo(a)anthracene 261 1,600 0.02
041M5A0201 11/16/1995 g/kg 37 J Benzo(a)pyrene 430 1,600 0.02
041M5A0201 11/16/1995 g/kg 31.5 U Chrysene 384 2,800 0.01
041M5A0201 11/16/1995 g/kg 31.5 U Dibenz(a,h)anthracene 63.4 260 0.12
041M5A0201 11/16/1995 g/kg 71 Fluoranthene 600 5,100 0.01
041M5A0201 11/16/1995 g/kg 15.5 U Fluorene 19 540 0.03
041M5A0201 11/16/1995 g/kg 31.5 U Naphthalene 160 2,100 0.02
041M5A0201 11/16/1995 g/kg 31.5 U Phenanthrene 240 1,500 0.02
041M5A0201 11/16/1995 g/kg 71 Pyrene 665 2,600 0.03
041M5A0201 11/16/1995 ERM Quotient Sum 2.47
041M5A0201 11/16/1995 Mean ERM Quotient 0.10
041M5A0201 11/16/1995 Mean ERM Quotient without ND 0.08
041M5A0201 11/16/1995 Mean ERM Quotient Category 2
041M5A0301 11/16/1995 mg/kg 2.6 Arsenic 8.2 70 0.04
041M5A0301 11/16/1995 mg/kg 7.7 Cadmium 1.2 9.6 0.80
041M5A0301 11/16/1995 mg/kg 69.3 Chromium 81 370 0.19
041M5A0301 11/16/1995 mg/kg 28.5 Copper 34 270 0.11
041M5A0301 11/16/1995 mg/kg 111 Lead 46.7 218 0.51
041M5A0301 11/16/1995 mg/kg 0.37 Mercury 0.15 0.71 0.52
041M5A0301 11/16/1995 mg/kg 16 Nickel 20.9 51.6 0.31
041M5A0301 11/16/1995 mg/kg 0.38 U Silver 1 3.7 0.10
041M5A0301 11/16/1995 mg/kg 96.9 Zinc 150 410 0.24
041M5A0301 11/16/1995 g/kg 0.305 UJ 4,4'-DDE 2.2 27 0.01
041M5A0301 11/16/1995 g/kg 0.305 UJ 4,4'-DDT 1.58 46.1 0.01
041M5A0301 11/16/1995 g/kg 24.3 U Total PCBs 22.7 180 0.14
041M5A0301 11/16/1995 g/kg 60 U 2-Methylnaphthalene 70 670 0.09
041M5A0301 11/16/1995 g/kg 29.5 U Acenaphthene 16 500 0.06
041M5A0301 11/16/1995 g/kg 60 U Acenaphthylene 44 640 0.09
041M5A0301 11/16/1995 g/kg 60 U Anthracene 85.3 1,100 0.05
041M5A0301 11/16/1995 g/kg 60 U Benzo(a)anthracene 261 1,600 0.04
041M5A0301 11/16/1995 g/kg 60 U Benzo(a)pyrene 430 1,600 0.04
041M5A0301 11/16/1995 g/kg 60 U Chrysene 384 2,800 0.02
041M5A0301 11/16/1995 g/kg 60 U Dibenz(a,h)anthracene 63.4 260 0.23
041M5A0301 11/16/1995 g/kg 60 U Fluoranthene 600 5,100 0.01
041M5A0301 11/16/1995 g/kg 29.5 U Fluorene 19 540 0.05
041M5A0301 11/16/1995 g/kg 60 UJ Naphthalene 160 2,100 0.03
041M5A0301 11/16/1995 g/kg 60 U Phenanthrene 240 1,500 0.04
041M5A0301 11/16/1995 g/kg 60 U Pyrene 665 2,600 0.02
041M5A0301 11/16/1995 ERM Quotient Sum 3.75
041M5A0301 11/16/1995 Mean ERM Quotient 0.15
041M5A0301 11/16/1995 Mean ERM Quotient without ND 0.11
041M5A0301 11/16/1995 Mean ERM Quotient Category 2



Table 11-1-16
Wetland 5A Phase II
Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM
ERM 

Quotient

041M5A0401 11/16/1995 mg/kg 1.2 J Arsenic 8.2 70 0.02
041M5A0401 11/16/1995 mg/kg 4.2 Cadmium 1.2 9.6 0.44
041M5A0401 11/16/1995 mg/kg 33.7 Chromium 81 370 0.09
041M5A0401 11/16/1995 mg/kg 68.9 Copper 34 270 0.26
041M5A0401 11/16/1995 mg/kg 169 Lead 46.7 218 0.78
041M5A0401 11/16/1995 mg/kg 0.54 J Mercury 0.15 0.71 0.76
041M5A0401 11/16/1995 mg/kg 2.65 U Nickel 20.9 51.6 0.05
041M5A0401 11/16/1995 mg/kg 0.9 U Silver 1 3.7 0.24
041M5A0401 11/16/1995 mg/kg 91.7 Zinc 150 410 0.22
041M5A0401 11/16/1995 g/kg 1.7 J 4,4'-DDE 2.2 27 0.06
041M5A0401 11/16/1995 g/kg 1.3 J 4,4'-DDT 1.58 46.1 0.03
041M5A0401 11/16/1995 g/kg 28.6 U Total PCBs 22.7 180 0.16
041M5A0401 11/16/1995 g/kg 70 U 2-Methylnaphthalene 70 670 0.10
041M5A0401 11/16/1995 g/kg 34.5 U Acenaphthene 16 500 0.07
041M5A0401 11/16/1995 g/kg 70 U Acenaphthylene 44 640 0.11
041M5A0401 11/16/1995 g/kg 70 U Anthracene 85.3 1,100 0.06
041M5A0401 11/16/1995 g/kg 70 U Benzo(a)anthracene 261 1,600 0.04
041M5A0401 11/16/1995 g/kg 70 U Benzo(a)pyrene 430 1,600 0.04
041M5A0401 11/16/1995 g/kg 70 U Chrysene 384 2,800 0.03
041M5A0401 11/16/1995 g/kg 70 U Dibenz(a,h)anthracene 63.4 260 0.27
041M5A0401 11/16/1995 g/kg 88 J Fluoranthene 600 5,100 0.02
041M5A0401 11/16/1995 g/kg 34.5 U Fluorene 19 540 0.06
041M5A0401 11/16/1995 g/kg 70 U Naphthalene 160 2,100 0.03
041M5A0401 11/16/1995 g/kg 70 U Phenanthrene 240 1,500 0.05
041M5A0401 11/16/1995 g/kg 83 J Pyrene 665 2,600 0.03
041M5A0401 11/16/1995 ERM Quotient Sum 4.03
041M5A0401 11/16/1995 Mean ERM Quotient 0.16
041M5A0401 11/16/1995 Mean ERM Quotient without ND 0.11
041M5A0401 11/16/1995 Mean ERM Quotient Category 2
041M5A0501 11/27/1995 mg/kg 3.2 Arsenic 8.2 70 0.05

041M5A0501 11/27/1995 mg/kg 10.1 Cadmium 1.2 9.6 1.05
041M5A0501 11/27/1995 mg/kg 115 Chromium 81 370 0.31

041M5A0501 11/27/1995 mg/kg 317 Copper 34 270 1.17
041M5A0501 11/27/1995 mg/kg 383 J Lead 46.7 218 1.76
041M5A0501 11/27/1995 mg/kg 0.84 Mercury 0.15 0.71 1.18
041M5A0501 11/27/1995 mg/kg 25.2 Nickel 20.9 51.6 0.49
041M5A0501 11/27/1995 mg/kg 0.55 UJ Silver 1 3.7 0.15

041M5A0501 11/27/1995 mg/kg 591 Zinc 150 410 1.44
041M5A0501 11/27/1995 g/kg 120 D 4,4'-DDE 2.2 27 4.44
041M5A0501 11/27/1995 g/kg 5 J 4,4'-DDT 1.58 46.1 0.11
041M5A0501 11/27/1995 g/kg 128.25 Total PCBs 22.7 180 0.71
041M5A0501 11/27/1995 g/kg 80 U 2-Methylnaphthalene 70 670 0.12
041M5A0501 11/27/1995 g/kg 37.5 U Acenaphthene 16 500 0.08
041M5A0501 11/27/1995 g/kg 120 J Acenaphthylene 44 640 0.19
041M5A0501 11/27/1995 g/kg 80 U Anthracene 85.3 1,100 0.07
041M5A0501 11/27/1995 g/kg 320 Benzo(a)anthracene 261 1,600 0.20
041M5A0501 11/27/1995 g/kg 240 Benzo(a)pyrene 430 1,600 0.15
041M5A0501 11/27/1995 g/kg 510 Chrysene 384 2,800 0.18
041M5A0501 11/27/1995 g/kg 80 U Dibenz(a,h)anthracene 63.4 260 0.31
041M5A0501 11/27/1995 g/kg 1,100 Fluoranthene 600 5,100 0.22
041M5A0501 11/27/1995 g/kg 37.5 U Fluorene 19 540 0.07
041M5A0501 11/27/1995 g/kg 80 U Naphthalene 160 2,100 0.04
041M5A0501 11/27/1995 g/kg 240 Phenanthrene 240 1,500 0.16
041M5A0501 11/27/1995 g/kg 730 Pyrene 665 2,600 0.28
041M5A0501 11/27/1995 ERM Quotient Sum 14.93
041M5A0501 11/27/1995 Mean ERM Quotient 0.60
041M5A0501 11/27/1995 Mean ERM Quotient without ND 0.56
041M5A0501 11/27/1995 Mean ERM Quotient Category 3
041M5A0601 11/17/1995 mg/kg 0.075 UJ Arsenic 8.2 70 0.00
041M5A0601 11/17/1995 mg/kg 0.56 Cadmium 1.2 9.6 0.06
041M5A0601 11/17/1995 mg/kg 20.6 Chromium 81 370 0.06
041M5A0601 11/17/1995 mg/kg 16.2 Copper 34 270 0.06
041M5A0601 11/17/1995 mg/kg 48.6 J Lead 46.7 218 0.22
041M5A0601 11/17/1995 mg/kg 0.25 Mercury 0.15 0.71 0.35
041M5A0601 11/17/1995 mg/kg 1.3 J Nickel 20.9 51.6 0.03
041M5A0601 11/17/1995 mg/kg 0.42 J Silver 1 3.7 0.11
041M5A0601 11/17/1995 mg/kg 51.3 Zinc 150 410 0.13
041M5A0601 11/17/1995 g/kg 1.2 4,4'-DDE 2.2 27 0.04
041M5A0601 11/17/1995 g/kg 0.115 U 4,4'-DDT 1.58 46.1 0.00
041M5A0601 11/17/1995 g/kg 29.85 Total PCBs 22.7 180 0.17
041M5A0601 11/17/1995 g/kg 22.5 U 2-Methylnaphthalene 70 670 0.03
041M5A0601 11/17/1995 g/kg 11 U Acenaphthene 16 500 0.02
041M5A0601 11/17/1995 g/kg 22.5 U Acenaphthylene 44 640 0.04
041M5A0601 11/17/1995 g/kg 225 U Anthracene 85.3 1,100 0.20
041M5A0601 11/17/1995 g/kg 22.5 U Benzo(a)anthracene 261 1,600 0.01
041M5A0601 11/17/1995 g/kg 22.5 U Benzo(a)pyrene 430 1,600 0.01
041M5A0601 11/17/1995 g/kg 22.5 U Chrysene 384 2,800 0.01
041M5A0601 11/17/1995 g/kg 22.5 U Dibenz(a,h)anthracene 63.4 260 0.09
041M5A0601 11/17/1995 g/kg 22.5 U Fluoranthene 600 5,100 0.00
041M5A0601 11/17/1995 g/kg 11 U Fluorene 19 540 0.02
041M5A0601 11/17/1995 g/kg 22.5 U Naphthalene 160 2,100 0.01
041M5A0601 11/17/1995 g/kg 22.5 U Phenanthrene 240 1,500 0.02
041M5A0601 11/17/1995 g/kg 22.5 U Pyrene 665 2,600 0.01
041M5A0601 11/17/1995 ERM Quotient Sum 1.70
041M5A0601 11/17/1995 Mean ERM Quotient 0.07
041M5A0601 11/17/1995 Mean ERM Quotient without ND 0.05
041M5A0601 11/17/1995 Mean ERM Quotient Category 2



Table 11-1-16
Wetland 5A Phase II
Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM
ERM 

Quotient

041M5A0701 11/16/1995 mg/kg 0.78 Arsenic 8.2 70 0.01
041M5A0701 11/16/1995 mg/kg 0.27 J Cadmium 1.2 9.6 0.03
041M5A0701 11/16/1995 mg/kg 2.8 Chromium 81 370 0.01
041M5A0701 11/16/1995 mg/kg 13.1 Copper 34 270 0.05
041M5A0701 11/16/1995 mg/kg 11.5 Lead 46.7 218 0.05
041M5A0701 11/16/1995 mg/kg 0.025 U Mercury 0.15 0.71 0.04
041M5A0701 11/16/1995 mg/kg 2 J Nickel 20.9 51.6 0.04
041M5A0701 11/16/1995 mg/kg 0.12 U Silver 1 3.7 0.03
041M5A0701 11/16/1995 mg/kg 54.7 Zinc 150 410 0.13
041M5A0701 11/16/1995 g/kg 0.1 U 4,4'-DDE 2.2 27 0.00
041M5A0701 11/16/1995 g/kg 0.1 U 4,4'-DDT 1.58 46.1 0.00
041M5A0701 11/16/1995 g/kg 9.6 Total PCBs 22.7 180 0.05
041M5A0701 11/16/1995 g/kg 20 U 2-Methylnaphthalene 70 670 0.03
041M5A0701 11/16/1995 g/kg 9.5 U Acenaphthene 16 500 0.02
041M5A0701 11/16/1995 g/kg 20 U Acenaphthylene 44 640 0.03
041M5A0701 11/16/1995 g/kg 44 Anthracene 85.3 1,100 0.04
041M5A0701 11/16/1995 g/kg 240 Benzo(a)anthracene 261 1,600 0.15
041M5A0701 11/16/1995 g/kg 240 Benzo(a)pyrene 430 1,600 0.15
041M5A0701 11/16/1995 g/kg 390 Chrysene 384 2,800 0.14
041M5A0701 11/16/1995 g/kg 20 U Dibenz(a,h)anthracene 63.4 260 0.08
041M5A0701 11/16/1995 g/kg 750 Fluoranthene 600 5,100 0.15
041M5A0701 11/16/1995 g/kg 9.5 U Fluorene 19 540 0.02
041M5A0701 11/16/1995 g/kg 20 UJ Naphthalene 160 2,100 0.01
041M5A0701 11/16/1995 g/kg 230 Phenanthrene 240 1,500 0.15
041M5A0701 11/16/1995 g/kg 620 Pyrene 665 2,600 0.24
041M5A0701 11/16/1995 ERM Quotient Sum 1.65
041M5A0701 11/16/1995 Mean ERM Quotient 0.07
041M5A0701 11/16/1995 Mean ERM Quotient without ND 0.06
041M5A0701 11/16/1995 Mean ERM Quotient Category 2

Shaded and bold cells indicate constituent exceeds ERM.

g/kg = micrograms per kilogram
U = not detected at or above the SQL (value in table is 1/2 reported value)
J = estimated value
Shaded cells indicate constituent exceeds ERL.

Notes:
ERL = Effects Range Low
ERM = Effects Range Median
mg/kg = milligrams per kilogram



Table 11-1-17
Wetland 5A Phase II 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 5 6 70 70 70 376 153 945 041W5A0201 945 13 FDEP 72.7 Yes Max Detect > SV
Antimony 1 6 1 1 1 1.35 3.1 3.1 041W5A0501 3.1 J 160 EPA 0.02 No Max Detect < SV
Arsenic 0 6 1 1 1 1 ND 1 U 50 FDEP 0.02 No Max SQL< SV
Barium 6 6 26.6 13.6 41.4 041W5A0101 41.4 J NA Yes No SV
Beryllium 0 6 0.5 0.5 0.5 0.5 ND 0.5 U 0.13 FDEP 3.85 Yes Max SQL > SV
Cadmium 1 6 1.5 1.5 1.5 1.78 3.2 3.2 041W5A0201 3.2 J 0.66 EPA 4.85 Yes Max Detect > SV
Calcium 6 6 15,600 5,460 28,600 041W5A0501 28,600 NA Yes No SV
Chromium 1 6 4 4 4 5.23 11.4 11.4 041W5A0501 11.4 11 EPA 1.04 Yes Max Detect > SV
Cobalt 1 6 1.5 1.5 1.5 1.75 3 3 041W5A0101 3 NA Yes No SV
Copper 3 6 5.62 2.2 9.25 10.8 7.2 21.3 041W5A0701 21.3 J 6.54 EPA 3.26 Yes Max Detect > SV
Cyanide (CN) 0 6 2.5 2.5 2.5 2.5 ND 2.5 U 5.2 EPA 0.48 No Max SQL< SV
Iron 6 6 1,110 357 1,710 041W5A0501 1,710 NA Yes No SV
Lead 5 6 0.7 0.7 0.7 9.6 2.8 20.3 041W5A0401 20.3 J 1.32 EPA 15.4 Yes Max Detect > SV
Magnesium 6 6 3,300 2,090 6,710 041W5A0501 6,710 NA Yes No SV
Manganese 6 6 48.6 20.5 80 041W5A0101 80 NA Yes No SV
Mercury 0 6 0.065 0.065 0.065 0.065 ND 0.065 U 0.012 EPA 5.42 Yes Max SQL > SV
Nickel 0 6 6 6 6 6 ND 6 U 87.71 EPA 0.07 No Max SQL< SV
Potassium 6 6 2,670 1,050 5,580 041W5A0501 5,580 NA Yes No SV
Selenium 0 6 1.5 1.5 1.5 1.5 ND 1.5 U 5 EPA 0.3 No Max SQL< SV
Silver 0 6 2 2 2 2 ND 2 U 0.012 EPA 167 Yes Max SQL > SV
Sodium 6 6 12,200 7,710 21,300 041W5A0501 21,300 NA Yes No SV
Thallium 1 6 1.5 1.5 1.5 1.83 3.5 3.5 041W5A0101 3.5 J 4 EPA 0.88 No Max Detect < SV
Vanadium 1 6 1.27 1 1.7 1.86 4.8 4.8 041W5A0601 4.8 J NA Yes No SV
Zinc 4 6 18.2 13.6 22.85 88.3 55.8 236 041W5A0601 236 58.91 EPA 4.01 Yes Max Detect > SV
Pesticides  ( g/L)
Aldrin 0 6 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Dieldrin 0 6 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan I 1 6 0.025 0.025 0.025 0.0257 0.029 0.029 041W5A0101 0.029 J 0.056 EPA 0.52 No Max Detect < SV
Endosulfan II 0 6 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan sulfate 0 6 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Heptachlor 0 6 0.025 0.025 0.025 0.025 ND 0.025 U 0.0038 EPA 6.58 Yes Max SQL > SV
Heptachlor epoxide 0 6 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 Yes Max SQL > SV
Methoxychlor 0 6 0.25 0.25 0.25 0.25 ND 0.25 U NA Yes No SV
Toxaphene 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
alpha-Chlordane 0 6 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-Chlordane 0 6 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Total Chlordane 0 6 0.05 0.05 0.05 0.05 ND 0.05 U 0.0043 EPA 11.6 Yes Max SQL > SV
Endrin 0 6 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin aldehyde 0 6 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin ketone 0 6 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 21.7 Yes Max SQL > SV
Total Endrin 0 6 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
alpha-BHC 0 6 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
beta-BHC 0 6 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
delta-BHC 0 6 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-BHC (Lindane) 0 6 0.025 0.025 0.025 0.025 ND 0.025 U 0.08 EPA 0.31 No Max SQL< SV
Total BHC 0 6 0.1 0.1 0.1 0.1 ND 0.1 U NA Yes No SV
4,4'-DDD 0 6 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 Yes Max SQL > SV
4,4'-DDE 0 6 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 Yes Max SQL > SV
4,4'-DDT 0 6 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 84.7 Yes Max SQL > SV
Total DDT 0 6 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
PCBs ( g/L)
Aroclor-1016 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1221 0 6 1 1 1 1 ND 1 U NA Yes No SV
Aroclor-1232 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1242 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1248 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1254 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1260 0 6 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 EPA 35.7 Yes Max SQL > SV
Total PCB 0 6 4 4 4 4 ND 4 U NA Yes No SV



Table 11-1-17
Wetland 5A Phase II 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

SVOCs  ( g/L)
1,2,4-Trichlorobenzene 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4,5-Trichlorophenol 0 6 10 10 10 10 ND 10 U NA Yes No SV
2,4,6-Trichlorophenol 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dichlorophenol 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dimethylphenol 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dinitrophenol 0 6 10 10 10 10 ND 10 U NA Yes No SV
2,4-Dinitrotoluene 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,6-Dinitrotoluene 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Chloronaphthalene 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Chlorophenol 0 6 2.5 2.5 2.5 2.5 ND 2.5 U 43.8 EPA 0.06 No Max SQL< SV
2-Methyl-4,6-Dinitrophenol 0 6 10 10 10 10 ND 10 U NA Yes No SV
2-Methylphenol (o-Cresol) 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Nitroaniline 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Nitrophenol 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
3,3'-Dichlorobenzidine 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
3-Nitroaniline 0 6 10 10 10 10 ND 10 U NA Yes No SV
4-Bromophenyl-phenylether 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chloro-3-methylphenol 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chloroaniline 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chlorophenylphenyl ether 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Methylphenol (p-Cresol) 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Nitroaniline 0 6 10 10 10 10 ND 10 U NA Yes No SV
4-Nitrophenol 0 6 10 10 10 10 ND 10 U NA Yes No SV
Benzo(b)fluoranthene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(g,h,i)perylene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(k)fluoranthene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
bis(2-Chloroethoxy)methane 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
bis(2-Chloroethyl)ether 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 4 6 2.5 2.5 2.5 2.83 2 5 041W5A0401 5 0.3 EPA 16.7 Yes Max Detect > SV
Butylbenzylphthalate 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Dibenzofuran 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Diethylphthalate 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Dimethylphthalate 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Di-n-butylphthalate 0 6 2.5 2.5 2.5 2.5 ND 2.5 U 9.4 EPA 0.27 No Max SQL< SV
Di-n-octylphthalate 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorobenzene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Hexachlorobutadiene 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorocyclopentadiene 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachloroethane 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Indeno(1,2,3-cd)pyrene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Isophorone 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Nitrobenzene 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
N-Nitroso-di-n-propylamine 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
N-Nitrosodiphenylamine 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Pentachlorophenol 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Phenol 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
PAHs ( g/L)
2-Methylnaphthalene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Acenaphthene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Acenaphthylene 0 6 0.833 0.5 2.5 0.833 ND 2.5 U NA Yes No SV
Anthracene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(a)anthracene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(a)pyrene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chrysene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Dibenz(a,h)anthracene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Fluoranthene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Fluorene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Naphthalene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U 26 FDEP 0.02 No Max SQL< SV
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PAHs ( g/L) - cont.
Phenanthrene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Pyrene 0 6 1.33 0.5 5.5 1.33 ND 5.5 U NA Yes No SV
Total PAH 0 6 7.67 6.5 11.5 7.67 ND 11.5 U NA Yes No SV
VOCs ( g/L)
1,1,1-Trichloroethane 0 6 0.5 0.5 0.5 0.5 ND 0.5 U 270 FDEP 0.00 No Max SQL< SV
1,1,2,2-Tetrachloroethane 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1,2-Trichloroethane 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1-Dichloroethane 1 6 0.5 0.5 0.5 0.583 1 1 041W5A0101 1 NA Yes No SV
1,1-Dichloroethene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U 3.2 FDEP 0.16 No Max SQL< SV
1,2-Dibromo-3-Chloropropane 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dibromoethane 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichlorobenzene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U 15.8 EPA 0.03 No Max SQL< SV
1,2-Dichloroethane 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichloropropane 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,3-Dichlorobenzene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,4-Dichlorobenzene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U 3 FDEP 0.17 No Max SQL< SV
2-Hexanone 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Acetone 1 1 9 9 9 041W5A0601 9 J NA Yes No SV
Benzene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U 53 EPA 0.01 No Max SQL< SV
Bromochloromethane 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromodichloromethane 1 6 0.5 0.5 0.5 0.75 2 2 041W5A0601 2 NA Yes No SV
Bromoform 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromomethane 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon disulfide 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon tetrachloride 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chlorobenzene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U 17 FDEP 0.03 No Max SQL< SV
Chloroethane 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chloroform 1 6 0.5 0.5 0.5 0.583 1 1 041W5A0601 1 289 EPA 0.00 No Max Detect < SV
Chloromethane 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
cis-1,2-Dichloroethene 1 6 0.5 0.5 0.5 0.583 1 1 041W5A0601 1 NA Yes No SV
cis-1,3-Dichloropropene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Dibromochloromethane 1 6 0.5 0.5 0.5 0.75 2 2 041W5A0601 2 NA Yes No SV
Ethylbenzene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U 453 EPA 0.00 No Max SQL< SV
Methylene chloride 0 6 3.17 2.5 3.5 3.17 ND 3.5 U 1,580 FDEP 0.00 No Max SQL< SV
Styrene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Tetrachloroethene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Toluene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U 175 EPA 0.00 No Max SQL< SV
trans-1,2-Dichloroethene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
trans-1,3-Dichloropropene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Trichloroethene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Vinyl chloride 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Xylene (Total) 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV

Notes:
Sources for Screening Values (SVs): Supporting Information: Supporting Information:
EPA = Ambient Water Quality Criteria SQL = Sample Quanitation Limit SV   = Screening Value (detailed explanation for SVs provided in Section 8). Average result calculations include summing detections and one half the detection limits  
FDEP = Surface Water Quality Criteria HQ = Hazard Quotient RV   = Refinement Value (detailed explanation of RVs provided in Section 8). for not detected parameters.  As a result, some average detections may exceed the
 N/A = No screening value available HQ   = Hazard Quotient. maximum detections.
 U or ND = Not Detected at or above the SQL N/R   = No Refinement value available. Parameters in bold were detected and exceeded the screening value
 J = Estimated Value N/A   = Not Applicable.
 UJ = Not detected.  SQL is estimated.  
 D = Diluted Result



Table 11-1-18
Wetland 5A Phase II
Surface Water COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum None bis(2-Ethylhexyl)phthalate (BEHP) 1,1-Dichloroethane
Barium Acetone
Cadmium Bromodichloromethane
Calcium cis-1,2-Dichloroethene
Chromium Dibromochloromethane
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Potassium
Sodium
Vanadium
Zinc

Beryllium Aldrin 1,2,4-Trichlorobenzene 1,1,2,2-Tetrachloroethane
Mercury Dieldrin 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1,2-Trichloroethane
Silver Endosulfan II 2,4,5-Trichlorophenol 1,2-Dibromo-3-Chloropropane

Endosulfan sulfate 2,4,6-Trichlorophenol 1,2-Dibromoethane
Heptachlor 2,4-Dichlorophenol 1,2-Dichloroethane
Heptachlor epoxide 2,4-Dimethylphenol 1,2-Dichloropropane
Methoxychlor 2,4-Dinitrophenol 1,3-Dichlorobenzene
Toxaphene 2,4-Dinitrotoluene 2-Hexanone
alpha-Chlordane 2,6-Dinitrotoluene 4-Methyl-2-Pentanone (MIBK)
gamma-Chlordane 2-Chloronaphthalene Bromochloromethane
Total Chlordane 2-Methyl-4,6-Dinitrophenol Bromoform
Endrin 2-Methylphenol (o-Cresol) Bromomethane
Endrin aldehyde 2-Nitroaniline Carbon disulfide
Endrin ketone 2-Nitrophenol Carbon tetrachloride
Total Endrin 3,3'-Dichlorobenzidine Chloroethane
alpha-BHC 3-Nitroaniline Chloromethane
beta-BHC 4-Bromophenyl-phenylether cis-1,3-Dichloropropene
delta-BHC 4-Chloro-3-methylphenol Styrene
Total BHC 4-Chloroaniline Tetrachloroethene
4,4'-DDD 4-Chlorophenylphenyl ether trans-1,2-Dichloroethene
4,4'-DDE 4-Methylphenol (p-Cresol) trans-1,3-Dichloropropene
4,4'-DDT 4-Nitroaniline Trichloroethene
Total DDT 4-Nitrophenol Vinyl chloride
Aroclor-1016 Benzo(b)fluoranthene Xylene (Total)
Aroclor-1221 Benzo(g,h,i)perylene
Aroclor-1232 Benzo(k)fluoranthene
Aroclor-1242 bis(2-Chloroethoxy)methane
Aroclor-1248 bis(2-Chloroethyl)ether
Aroclor-1254 Butylbenzylphthalate
Aroclor-1260 Dibenzofuran
Total PCBs Diethylphthalate

Dimethylphthalate
Di-n-octylphthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
2-Methylnaphthalene

Detected Parameters

Not Detected Parameters



Table 11-1-18
Wetland 5A Phase II
Surface Water COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Phenanthrene
Pyrene
Total PAHs

Not Detected Parameters - cont.



Table 11-1-19
Wetland 5A Phase II 
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimu
m SQL Max SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening HQ

Average 
Screening HQ Ref. Conc.

Number 
Detected > Ref. 

Conc.
Number 
Analyzed

Retained for 
Refinement? Rationale

Metals (µg/L)
Aluminum 5 6 70 70 70 376 153 945 041W5A0201 945 13 FDEP 73 28.9 1,090 0 6 No Max Result < Ref. Conc.
Barium 6 6 26.6 13.6 41.4 041W5A0101 41.4 J NA 3.67 6 6 Yes Max Result > Ref. Conc.
Beryllium 0 6 0.5 0.5 0.5 0.5 ND 0.5 U 0.13 FDEP 4 3.85 1 0 6 No Max Result < Ref. Conc.
Cadmium 1 6 1.5 1.5 1.5 1.78 3.2 3.2 041W5A0201 3.2 J 0.66 EPA 5 2.7 3 1 6 Yes Max Result > Ref. Conc.
Calcium 6 6 15,600 5,460 28,600 041W5A0501 28,600 NA 7,680 5 6 No Essential Nutrient
Chromium 1 6 4 4 4 5.23 11.4 11.4 041W5A0501 11.4 11 EPA 1.04 0.48 8 1 6 Yes Max Result > Ref. Conc.
Cobalt 1 6 1.5 1.5 1.5 1.75 3 3 041W5A0101 3 NA 3 0 6 No Max Result < Ref. Conc.
Copper 3 6 5.62 2.2 9.25 10.8 7.2 21.3 041W5A0701 21.3 J 6.54 EPA 3.26 1.66 4 5 6 Yes Max Result > Ref. Conc.
Iron 6 6 1,110 357 1,710 041W5A0501 1,710 NA 2,360 0 6 No Max Result < Ref. Conc.
Lead 5 6 0.7 0.7 0.7 9.6 2.8 20.3 041W5A0401 20.3 J 1.32 EPA 15.38 7.27 3.2 4 6 Yes Max Result > Ref. Conc.
Magnesium 6 6 3,300 2,090 6,710 041W5A0501 6,710 NA 20,300 0 6 No Max Result < Ref. Conc.
Manganese 6 6 48.6 20.5 80 041W5A0101 80 NA 13.2 6 6 Yes Max Result > Ref. Conc.
Mercury 0 6 0.065 0.065 0.065 0.065 ND 0.065 U 0.012 EPA 5.42 5.42 0.13 0 6 No Max Result < Ref. Conc.
Potassium 6 6 2,670 1,050 5,580 041W5A0501 5,580 NA 7,000 0 6 No Max Result < Ref. Conc.
Silver 0 6 2 2 2 2 ND 2 U 0.012 EPA 167 167 4 0 6 No Max Result < Ref. Conc.
Sodium 6 6 12,200 7,710 21,300 041W5A0501 21,300 NA 182,000 0 6 No Max Result < Ref. Conc.
Vanadium 1 6 1.27 1 1.7 1.86 4.8 4.8 041W5A0601 4.8 J NA 4.7 1 6 Yes Max Result > Ref. Conc.
Zinc 4 6 18.2 13.6 22.85 88.3 55.8 236 041W5A0601 236 58.91 EPA 4.01 1.5 5.53 6 6 Yes Max Result > Ref. Conc.
Pesticides (µg/L)
Aldrin 0 6 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Dieldrin 0 6 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Endosulfan II 0 6 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Endosulfan sulfate 0 6 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Heptachlor 0 6 0.025 0.025 0.025 0.025 ND 0.025 U 0.0038 EPA 7 6.58 0 6 No No Ref. Conc.;  Parameter Not Detected
Heptachlor epoxide 0 6 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 625 0 6 No No Ref. Conc.;  Parameter Not Detected
Methoxychlor 0 6 0.25 0.25 0.25 0.25 ND 0.25 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Toxaphene 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
alpha-Chlordane 0 6 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
gamma-Chlordane 0 6 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Total Chlordane 0 6 0.05 0.05 0.05 0.05 ND 0.05 U 0.0043 EPA 12 11.6 0 6 No No Ref. Conc.;  Parameter Not Detected
Endrin 0 6 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Endrin aldehyde 0 6 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Endrin ketone 0 6 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 22 21.7 0 6 No No Ref. Conc.;  Parameter Not Detected
Total Endrin 0 6 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
alpha-BHC 0 6 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
beta-BHC 0 6 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
delta-BHC 0 6 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
gamma-BHC (Lindane) 0 6 0.025 0.025 0.025 0.025 ND 0.025 U 0.08 EPA 0.31 0.31 0 6 No No Ref. Conc.;  Parameter Not Detected
Total BHC 0 6 0.1 0.1 0.1 0.1 ND 0.1 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
4,4'-DDD 0 6 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 167 0 6 No No Ref. Conc.;  Parameter Not Detected
4,4'-DDE 0 6 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 250 0 6 No No Ref. Conc.;  Parameter Not Detected
4,4'-DDT 0 6 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 85 84.7 0 6 No No Ref. Conc.;  Parameter Not Detected
Total DDT 0 6 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
PCBs (µg/L)
Aroclor-1016 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Aroclor-1221 0 6 1 1 1 1 ND 1 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Aroclor-1232 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Aroclor-1242 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Aroclor-1248 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Aroclor-1254 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Aroclor-1260 0 6 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 EPA 36 35.7 0 6 No No Ref. Conc.;  Parameter Not Detected
Total PCB 0 6 4 4 4 4 ND 4 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
SVOCs (µg/L)
1,2,4-Trichlorobenzene 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
2,4,5-Trichlorophenol 0 6 10 10 10 10 ND 10 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
2,4,6-Trichlorophenol 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
2,4-Dichlorophenol 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
2,4-Dimethylphenol 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
2,4-Dinitrophenol 0 6 10 10 10 10 ND 10 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
2,4-Dinitrotoluene 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
2,6-Dinitrotoluene 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
2-Chloronaphthalene 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 6 10 10 10 10 ND 10 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
2-Methylphenol (o-Cresol) 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
2-Nitroaniline 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
2-Nitrophenol 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
3,3'-Dichlorobenzidine 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
3-Nitroaniline 0 6 10 10 10 10 ND 10 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
4-Bromophenyl-phenylether 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
4-Chloro-3-methylphenol 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
4-Chloroaniline 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
4-Chlorophenylphenyl ether 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
4-Methylphenol (p-Cresol) 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
4-Nitroaniline 0 6 10 10 10 10 ND 10 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
4-Nitrophenol 0 6 10 10 10 10 ND 10 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected



Table 11-1-19
Wetland 5A Phase II 
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimu
m SQL Max SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening HQ

Average 
Screening HQ Ref. Conc.

Number 
Detected > Ref. 

Conc.
Number 
Analyzed

Retained for 
Refinement? Rationale

SVOCs (µg/L) - cont.
Benzo(b)fluoranthene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Benzo(g,h,i)perylene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Benzo(k)fluoranthene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
bis(2-Chloroethoxy)methane 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
bis(2-Chloroethyl)ether 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 4 6 2.5 2.5 2.5 2.83 2 5 041W5A0401 5 0.3 EPA 17 9.44 0 6 Yes No Ref. Conc.
Butylbenzylphthalate 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Dibenzofuran 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Diethylphthalate 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Dimethylphthalate 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Di-n-octylphthalate 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Hexachlorobenzene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Hexachlorobutadiene 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Hexachlorocyclopentadiene 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Hexachloroethane 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Indeno(1,2,3-cd)pyrene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Isophorone 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Nitrobenzene 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
N-Nitroso-di-n-propylamine 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
N-Nitrosodiphenylamine 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Pentachlorophenol 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Phenol 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
PAHs (µg/L)
2-Methylnaphthalene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Acenaphthene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Acenaphthylene 0 6 0.833 0.5 2.5 0.833 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Anthracene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Benzo(a)anthracene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Benzo(a)pyrene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Chrysene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Dibenz(a,h)anthracene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Fluoranthene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Fluorene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Naphthalene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U 26 FDEP 0.02 0.02 0 6 No No Ref. Conc.;  Parameter Not Detected
Phenanthrene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Pyrene 0 6 1.33 0.5 5.5 1.33 ND 5.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Total PAH 0 6 7.67 6.5 11.5 7.67 ND 11.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
VOCs (µg/L)
1,1,2,2-Tetrachloroethane 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
1,1,2-Trichloroethane 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
1,1-Dichloroethane 1 6 0.5 0.5 0.5 0.583 1 1 041W5A0101 1 NA 0 6 Yes No Ref. Conc.
1,2-Dibromo-3-Chloropropane 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
1,2-Dibromoethane 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
1,2-Dichloroethane 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
1,2-Dichloropropane 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
1,3-Dichlorobenzene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
2-Hexanone 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 6 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Acetone 1 1 9 9 9 041W5A0601 9 J NA 0 1 Yes No Ref. Conc.
Bromochloromethane 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Bromodichloromethane 1 6 0.5 0.5 0.5 0.75 2 2 041W5A0601 2 NA 0 6 Yes No Ref. Conc.
Bromoform 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Bromomethane 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Carbon disulfide 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Carbon tetrachloride 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Chloroethane 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Chloromethane 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
cis-1,2-Dichloroethene 1 6 0.5 0.5 0.5 0.583 1 1 041W5A0601 1 NA 0 6 Yes No Ref. Conc.
cis-1,3-Dichloropropene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Dibromochloromethane 1 6 0.5 0.5 0.5 0.75 2 2 041W5A0601 2 NA 0 6 Yes No Ref. Conc.
Styrene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Tetrachloroethene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
trans-1,2-Dichloroethene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
trans-1,3-Dichloropropene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Trichloroethene 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Vinyl chloride 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected
Xylene (Total) 0 6 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 6 No No Ref. Conc.;  Parameter Not Detected

Sources for Screening Values (SVs): Supporting Information: Supporting Information:
EPA = Ambient Water Quality Criteria SQL = Sample Quanitation Limit UJ = Not detected.  SQL is estimated.  SV   = Screening Value (detailed explanation for SVs provided in Section 8). N/A   = Not Applicable.
FDEP = Surface Water Quality Criteria HQ = Hazard Quotient D = Diluted Result RV   = Refinement value (detailed explanation of RVs provided in Section 8). Average result calculations include summing detections and one half the detection limits for not detected 
 N/A = No screening value available J = Estimated Value PEL  = Probable effects level. parameters.  As a result, some average detections may exceed the Max detections
 U or ND = Not Detected at or above the SQL N/R   = No Refinement value available. Parameters in bold were detected and exceeded Ref. Conc.s.

Notes:



Table 11-1-20
Wetland 5A Phase II
Surface Water COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Lead None bis(2-Ethylhexyl)phthalate (BEHP) Dibromochloromethane
Manganese cis-1,2-Dichloroethene
Barium Acetone
Cadmium Bromodichloromethane
Chromium 1,1-Dichloroethane
Copper
Vanadium
Zinc

Detected Parameters



Table 11-1-21
Wetland 5A Phase III 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed

Min 
SQL

Max 
SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained 
for 

Refinement Rationale

Aluminum 3 3 821 2,480 041M5A0401 2,480 N/A Yes No SV
Antimony 2 3 0.75 0.75 2 27.7 041M5A0501 27.7 J 12 2 2.31 Yes Max Detect > SV
Arsenic 1 3 0.225 0.23 0.52 0.52 041M5A0401 0.52 J 7.24 1, 2 0.07 No Max Detect < SV
Barium 3 3 6.9 17.2 041M5A0501 17.2 N/A Yes No SV
Beryllium 2 3 0.025 0.025 0.13 0.2 041M5A0401 0.2 N/A Yes No SV
Cadmium 3 3 0.42 3.2 041M5A0501 3.2 0.676 1 4.73 Yes Max Detect > SV
Calcium 3 3 495 3,660 041M5A0501 3,660 N/A Yes No SV
Chromium 3 3 4.1 50.1 041M5A0501 50.1 52.3 1, 2 0.96 No Max Detect < SV
Cobalt 3 3 0.94 1.6 041M5A0501 1.6 J N/A Yes No SV
Copper 3 3 21.5 108 041M5A0501 108 18.7 1, 2 5.78 Yes Max Detect > SV
Cyanide (CN) 0 3 0.45 0.48 ND 0.48 UJ N/A Yes No SV
Iron 3 3 546 3,020 041M5A0501 3,020 N/A Yes No SV
Lead 3 3 54.5 258 041M5A0501 258 30.2 1, 2 8.54 Yes Max Detect > SV
Magnesium 3 3 56.1 690 041M5A0501 690 N/A Yes No SV
Manganese 3 3 8.6 21.3 041M5A0501 21.3 N/A Yes No SV
Mercury 3 3 0.06 0.13 041M5A0401 0.13 0.13 1, 2 1 Yes Max Detect = SV
Nickel 3 3 1.8 7.5 041M5A0501 7.5 15.9 1, 2 0.47 No Max Detect < SV
Potassium 2 3 8.4 8.4 54 93.2 041M5A0401 93.2 N/A Yes No SV
Selenium 1 3 0.13 0.14 0.6 0.6 041M5A0501 0.6 J N/A Yes No SV
Silver 1 3 0.045 0.05 0.15 0.15 041M5A0501 0.15 J 0.733 1 0.21 No Max Detect < SV
Sodium 3 3 14.6 35 041M5A0401 35 J N/A Yes No SV
Thallium 0 3 0.295 0.315 ND 0.315 U N/A Yes No SV
Vanadium 3 3 1.8 4.2 041M5A0401 4.2 N/A Yes No SV
Zinc 3 3 77.1 394 041M5A0501 394 124 1, 2 3.18 Yes Max Detect > SV

2-Methylnaphthalene 0 3 250 270 ND 270 U 20.2 1 13.4 Yes Max SQL > SV
Acenaphthene 0 3 250 270 ND 270 U 6.71 1 40.2 Yes Max SQL > SV
Acenaphthylene 0 3 250 270 ND 270 U 5.87 1 46 Yes Max SQL > SV
Anthracene 1 3 260 270 16 16 041M5A0401 16 J 46.9 1 0.34 No Max Detect < SV
Benzo(a)anthracene 2 3 270 270 41 100 041M5A0401 100 J 74.8 1 1.34 Yes Max Detect > SV
Benzo(a)pyrene 2 3 270 270 52 140 041M5A0401 140 J 88.8 1 1.58 Yes Max Detect > SV
Chrysene 2 3 270 270 58 170 041M5A0401 170 J 108 1 1.57 Yes Max Detect > SV
Dibenz(a,h)anthracene 0 3 250 270 ND 270 U 6.22 1 43.4 Yes Max SQL > SV
Fluoranthene 3 3 16 260 041M5A0401 260 J 113 1 2.3 Yes Max Detect > SV
Fluorene 0 3 250 270 ND 270 U 21.2 1 12.7 Yes Max SQL > SV
Naphthalene 0 3 250 270 ND 270 U 34.6 1 7.8 Yes Max SQL > SV
Phenanthrene 2 3 270 270 28 97 041M5A0401 97 J 86.7 1 1.12 Yes Max Detect > SV
Pyrene 2 3 270 270 87 300 041M5A0401 300 J 153 1 1.96 Yes Max Detect > SV
Total PAHs 3 3 2,160 3,260 041M5A0601 3,260 1,684 1, 2 1.93 Yes Max Detect > SV
TOC Normalized PAHs 3 3 291.62 369 041M5A0401 369 290 3 1.27 Yes Max Detect > SV

Aroclor-1016 0 3 25 500 ND 500 U 21.6 N/A 23.1 Yes Max SQL > SV
Aroclor-1221 0 3 50 1,050 ND 1,050 U 67 2 15.7 Yes Max SQL > SV
Aroclor-1232 0 3 25 500 ND 500 U 21.6 N/A 23.1 Yes Max SQL > SV
Aroclor-1242 0 3 25 500 ND 500 U 21.6 N/A 23.1 Yes Max SQL > SV
Aroclor-1248 0 3 25 500 ND 500 U 21.6 N/A 23.1 Yes Max SQL > SV
Aroclor-1254 0 3 25 500 ND 500 U 21.6 N/A 23.1 Yes Max SQL > SV
Aroclor-1260 0 3 25 500 ND 500 U 21.6 N/A 23.1 Yes Max SQL > SV
Total PCBs 0 3 200 4,050 ND 4,050 U 21.6 1 188 Yes Max SQL > SV

Aldrin 0 3 1.3 27 ND 27 U N/A Yes No SV
Dieldrin 1 3 1.45 50 1.4 1.4 041M5A0601 1.4 J 0.716 1 1.96 Yes Max Detect > SV
Endosulfan I 1 3 0.15 27 5.2 5.2 041M5A0401 5.2 N/A Yes No SV
Endosulfan II 0 3 2.5 50 ND 50 U N/A Yes No SV
Endosulfan sulfate 2 3 50 50 0.66 2.3 041M5A0401 2.3 J N/A Yes No SV
Heptachlor 0 3 1.3 27 ND 27 U N/A Yes No SV
Heptachlor epoxide 0 3 1.3 27 ND 27 U N/A Yes No SV
Methoxychlor 0 3 0.33 270 ND 270 U N/A Yes No SV
Toxaphene 0 3 130 2,700 ND 2,700 U N/A Yes No SV
alpha-Chlordane 1 3 0.13 27 4.5 4.5 041M5A0401 4.5 1.7 1 2.65 Yes Max Detect > SV
gamma-Chlordane 1 3 0.07 27 7.9 7.9 041M5A0401 7.9 J 1.7 1 4.65 Yes Max Detect > SV
Total Chlordane 1 3 0.2 54 12.4 12.4 041M5A0401 12.4 1.7 1 7.29 Yes Max Detect > SV
Endrin 1 3 0.345 1.2 1.1 1.1 041M5A0601 1.1 J 3.3 2 0.33 No Max Detect < SV
Endrin aldehyde 0 3 0.28 50 ND 50 U 3.3 2 15.2 Yes Max SQL > SV
Endrin ketone 0 3 2.5 50 ND 50 U 3.3 2 15.2 Yes Max SQL > SV
Total Endrin 1 3 3.13 101 6.5 6.5 041M5A0601 6.5 3.3 2 1.97 Yes Max Detect > SV
alpha-BHC 0 3 1.3 27 ND 27 U N/A Yes No SV
beta-BHC 0 3 1.3 27 ND 27 U 0.32 N/A 84.4 Yes Max SQL > SV
delta-BHC 0 3 1.3 27 ND 27 U 0.32 N/A 84.4 Yes Max SQL > SV
gamma-BHC (Lindane) 1 3 1.4 27 0.24 0.24 041M5A0401 0.24 J 0.32 1 0.75 No Max Detect < SV
Total BHC 1 3 5.6 108 4.14 4.14 041M5A0401 4.14 0.32 2 12.9 Yes Max Detect > SV
4,4'-DDD 2 3 50 50 1.3 100 041M5A0401 100 D 1.22 1 82 Yes Max Detect > SV
4,4'-DDE 2 3 50 50 3.6 57 041M5A0401 57 D 2.07 1 27.5 Yes Max Detect > SV
4,4'-DDT 2 3 50 50 3.2 7.2 041M5A0401 7.2 1.19 1 6.05 Yes Max Detect > SV
Total DDT 2 3 150 150 8.1 164 041M5A0401 164 3.3 2 49.8 Yes Max Detect > SV

1,2,4-Trichlorobenzene 0 3 250 270 ND 270 U N/A Yes No SV
1,2-Dichlorobenzene 0 3 250 270 ND 270 U N/A Yes No SV
1,3-Dichlorobenzene 0 3 250 270 ND 270 U N/A Yes No SV
1,4-Dichlorobenzene 0 3 250 270 ND 270 U N/A Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 3 250 270 ND 270 U N/A Yes No SV
2,4,5-Trichlorophenol 0 3 250 270 ND 270 U N/A Yes No SV
2,4,6-Trichlorophenol 0 3 250 270 ND 270 U N/A Yes No SV
2,4-Dichlorophenol 0 3 250 270 ND 270 U N/A Yes No SV
2,4-Dimethylphenol 0 3 250 270 ND 270 U N/A Yes No SV
2,4-Dinitrophenol 0 3 600 650 ND 650 U N/A Yes No SV
2,4-Dinitrotoluene 0 3 250 270 ND 270 U N/A Yes No SV
2,6-Dinitrotoluene 0 3 250 270 ND 270 U N/A Yes No SV
2-Chloronaphthalene 0 3 250 270 ND 270 U N/A Yes No SV
2-Chlorophenol 0 3 250 270 ND 270 U N/A Yes No SV
2-Methyl-4,6-Dinitrophenol 0 3 600 650 ND 650 U N/A Yes No SV
2-Methylphenol (o-Cresol) 0 3 250 270 ND 270 U N/A Yes No SV
2-Nitroaniline 0 3 600 650 ND 650 U N/A Yes No SV
2-Nitrophenol 0 3 250 270 ND 270 U N/A Yes No SV
3,3'-Dichlorobenzidine 0 3 500 550 ND 550 U N/A Yes No SV
3-Methylphenol/4-Methylphenol 0 3 250 270 ND 270 U Yes No SV
3-Nitroaniline 0 3 600 650 ND 650 U N/A Yes No SV
4-Bromophenyl-phenylether 0 3 250 270 ND 270 U N/A Yes No SV
4-Chloro-3-methylphenol 0 3 250 270 ND 270 U N/A Yes No SV
4-Chloroaniline 0 3 250 270 ND 270 U N/A Yes No SV
4-Chlorophenylphenyl ether 0 3 250 270 ND 270 U N/A Yes No SV
4-Nitroaniline 0 3 600 650 ND 650 U N/A Yes No SV
4-Nitrophenol 0 3 600 650 ND 650 U N/A Yes No SV
Benzo(b)fluoranthene 2 3 270 270 62 120 041M5A0401 120 J N/A Yes No SV
Benzo(g,h,i)perylene 0 3 250 270 ND 270 U N/A Yes No SV
Benzo(k)fluoranthene 1 3 260 270 110 110 041M5A0401 110 J N/A Yes No SV
bis(2-Chloroethoxy)methane 0 3 250 270 ND 270 U N/A Yes No SV
bis(2-Chloroethyl)ether 0 3 250 270 ND 270 U N/A Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 2 3 270 270 210 950 041M5A0501 950 182 1, 2 5.22 Yes Max Detect > SV
Butylbenzylphthalate 1 3 250 270 140 140 041M5A0501 140 J 182 1, 2 0.77 No Max Detect < SV
Carbazole 0 3 250 270 ND 270 U N/A Yes No SV
Dibenzofuran 0 3 250 270 ND 270 U N/A Yes No SV
Diethylphthalate 0 3 250 270 ND 270 U 182 1, 2 1.48 Yes Max SQL > SV
Dimethylphthalate 0 3 250 270 ND 270 U 182 1, 2 1.48 Yes Max SQL > SV
Di-n-butylphthalate 0 3 250 270 ND 270 U 182 1, 2 1.48 Yes Max SQL > SV
Di-n-octylphthalate 1 3 250 270 290 290 041M5A0501 290 J 182 1, 2 1.59 Yes Max Detect > SV
Hexachlorobenzene 0 3 250 270 ND 270 U N/A Yes No SV
Hexachlorobutadiene 0 3 250 270 ND 270 U N/A Yes No SV
Hexachlorocyclopentadiene 0 3 250 270 ND 270 U N/A Yes No SV
Hexachloroethane 0 3 250 270 ND 270 U N/A Yes No SV
Indeno(1,2,3-cd)pyrene 0 3 250 270 ND 270 U N/A Yes No SV
Isophorone 0 3 250 270 ND 270 U N/A Yes No SV
Nitrobenzene 0 3 250 270 ND 270 U N/A Yes No SV
N-Nitroso-di-n-propylamine 0 3 250 270 ND 270 U N/A Yes No SV
N-Nitrosodiphenylamine 0 3 250 270 ND 270 U N/A Yes No SV
Pentachlorophenol 0 3 600 650 ND 650 U N/A Yes No SV
Phenol 0 3 250 270 ND 270 U N/A Yes No SV

SVOCs (µg/kg)

Metals (mg/kg)

PAHs (µg/kg)

PCBs (µg/kg)

Pesticides (µg/kg)



Table 11-1-21
Wetland 5A Phase III 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed

Min 
SQL

Max 
SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained 
for 

Refinement Rationale

1,1,1-Trichloroethane 0 3 3.8 4.1 ND 4.1 U N/A Yes No SV
1,1,2,2-Tetrachloroethane 0 3 3.8 4.1 ND 4.1 U N/A Yes No SV
1,1,2-Trichloroethane 0 3 3.8 4.1 ND 4.1 U N/A Yes No SV
1,1-Dichloroethane 0 3 3.8 4.1 ND 4.1 U N/A Yes No SV
1,1-Dichloroethene 0 3 3.8 4.1 ND 4.1 U N/A Yes No SV
1,2-Dichloroethane 0 3 3.8 4.1 ND 4.1 U N/A Yes No SV
1,2-Dichloroethene (total) 0 3 3.8 4.1 ND 4.1 U N/A Yes No SV
1,2-Dichloropropane 0 3 3.8 4.1 ND 4.1 U N/A Yes No SV
2-Butanone (MEK) 0 3 7.5 8 ND 8 U N/A Yes No SV
2-Hexanone 0 3 7.5 8 ND 8 U N/A Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 3 7.5 8 ND 8 U N/A Yes No SV
Acetone 0 3 7.5 8 ND 8 U N/A Yes No SV
Benzene 0 3 3.8 4.1 ND 4.1 U N/A Yes No SV
Bromodichloromethane 0 3 3.8 4.1 ND 4.1 U N/A Yes No SV
Bromoform 0 3 3.8 4.1 ND 4.1 U N/A Yes No SV
Bromomethane 0 3 7.5 8 ND 8 U N/A Yes No SV
Carbon disulfide 0 3 3.8 4.1 ND 4.1 U N/A Yes No SV
Carbon tetrachloride 0 3 3.8 4.1 ND 4.1 U N/A Yes No SV
Chlorobenzene 0 3 3.8 4.1 ND 4.1 U N/A Yes No SV
Chloroethane 0 3 7.5 8 ND 8 U N/A Yes No SV
Chloroform 0 3 3.8 4.1 ND 4.1 U N/A Yes No SV
Chloromethane 0 3 7.5 8 ND 8 U N/A Yes No SV
cis-1,3-Dichloropropene 0 3 3.8 4.1 ND 4.1 U N/A Yes No SV
Dibromochloromethane 0 3 3.8 4.1 ND 4.1 U N/A Yes No SV
Ethylbenzene 0 3 3.8 4.1 ND 4.1 U N/A Yes No SV
Methylene chloride 0 3 3.8 4.1 ND 4.1 U N/A Yes No SV
Styrene 0 3 3.8 4.1 ND 4.1 U N/A Yes No SV
Tetrachloroethene 0 3 3.8 4.1 ND 4.1 U N/A Yes No SV
Toluene 0 3 3.8 4.1 ND 4.1 U N/A Yes No SV
trans-1,3-Dichloropropene 0 3 3.8 4.1 ND 4.1 U N/A Yes No SV
Trichloroethene 0 3 3.8 4.1 ND 4.1 U N/A Yes No SV
Vinyl chloride 0 3 7.5 8 ND 8 U N/A Yes No SV
Xylene (Total) 0 3 3.8 4.1 ND 4.1 U N/A Yes No SV

Notes:
Sources for Screening Values: Supporting Information:
SV = Screening Value SQL = Sample Quantitation Limit D = Diluted Result
1 = USEPA Region 4 Screening Value.  Detailed explanation for SVs provided in Section 8.0. HQ = Hazard Quotient mg/kg = milligrams per kilograms
2 = FDEP Threshold effects level N/A = No screening value available. g/kg = micrograms per kilograms
 U or ND = Not Detected at or above the SQL mg/kg oc = milligrams per kilograms - organic carbon
 J = Estimated value UJ = Not detected.  SQL is estimated.
 SHQ = Screening Hazard Quotient Parameters in bold were detected and exceeded screening values.

VOCs (µg/kg)



Table 11-1-22
Wetland 5A Phase III
Sediment COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum 4,4'-DDD Benzo(b)fluoranthene None
Antimony 4,4'-DDE Benzo(k)fluoranthene
Barium 4,4'-DDT bis(2-Ethylhexyl)phthalate (BEHP)
Beryllium alpha-Chlordane Di-n-octylphthalate
Cadmium Dieldrin Benzo(a)anthracene
Calcium Endosulfan I Benzo(a)pyrene
Cobalt Endosulfan sulfate Chrysene
Copper gamma-Chlordane Fluoranthene
Iron Total BHC Phenanthrene
Lead Total Chlordane Pyrene
Magnesium Total DDT Total PAHs
Manganese Total Endrin TOC Normalized PAHs
Mercury
Potassium
Selenium
Sodium
Vanadium
Zinc

Cyanide (CN) Aldrin 1,2,4-Trichlorobenzene 1,1,1-Trichloroethane
Thallium alpha-BHC 1,2-Dichlorobenzene 1,1,2,2-Tetrachloroethane

beta-BHC 1,3-Dichlorobenzene 1,1,2-Trichloroethane
delta-BHC 1,4-Dichlorobenzene 1,1-Dichloroethane
Endosulfan II 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1-Dichloroethene
Endrin aldehyde 2,4,5-Trichlorophenol 1,2-Dichloroethane
Endrin ketone 2,4,6-Trichlorophenol 1,2-Dichloroethene (total)
Heptachlor 2,4-Dichlorophenol 1,2-Dichloropropane
Heptachlor epoxide 2,4-Dimethylphenol 2-Butanone (MEK)
Methoxychlor 2,4-Dinitrophenol 2-Hexanone
Toxaphene 2,4-Dinitrotoluene 4-Methyl-2-Pentanone (MIBK)
Aroclor-1016 2,6-Dinitrotoluene Acetone
Aroclor-1221 2-Chloronaphthalene Benzene
Aroclor-1232 2-Chlorophenol Bromodichloromethane
Aroclor-1242 2-Methyl-4,6-Dinitrophenol Bromoform
Aroclor-1248 2-Methylnaphthalene Bromomethane
Aroclor-1254 2-Methylphenol (o-Cresol) Carbon disulfide
Aroclor-1260 2-Nitroaniline Carbon tetrachloride
Total PCBs 2-Nitrophenol Chlorobenzene

3,3'-Dichlorobenzidine Chloroethane
3-Methylphenol/4-Methylphenol Chloroform
3-Nitroaniline Chloromethane
4-Bromophenyl-phenylether cis-1,3-Dichloropropene
4-Chloro-3-methylphenol Dibromochloromethane
4-Chloroaniline Ethylbenzene
4-Chlorophenylphenyl ether Methylene chloride
4-Nitroaniline Styrene
4-Nitrophenol Tetrachloroethene
Acenaphthene Toluene
Acenaphthylene trans-1,3-Dichloropropene
Benzo(g,h,i)perylene Trichloroethene
bis(2-Chloroethoxy)methane Vinyl chloride
bis(2-Chloroethyl)ether Xylene (Total)
Carbazole
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol

Detected Parameters

Not Detected Parameters



Table 11-1-23
Wetland 5A Phase III 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value Source

Maximum 
Result    
SV HQ

Average 
Result    
SV HQ

Maximum 
Result   
RV HQ

Average 
Result    
RV HQ

Number 
Detected > 

RV
Reference 

Concentration

Number Detected 
> Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

Aluminum 3 3 1,630 821 2,480 2,480 041M5A0401 NA 0 13,610 0 No EPC < RC
Antimony 2 3 0.75 0.75 0.75 10.2 2 27.7 27.7 J 041M5A0501 12 NA 2.31 0.85 0 4.43 1 Yes EPC > RC and no RV
Barium 3 3 12.2 6.9 17.2 17.2 041M5A0501 NA 0 14 1 Yes EPC > RC and no RV
Beryllium 2 3 0.025 0.025 0.025 0.118 0.13 0.2 0.2 041M5A0401 NA 0 0.84 0 No EPC < RC
Cadmium 3 3 1.61 0.42 3.2 3.2 041M5A0501 0.676 4.21 PEL 4.73 2.38 0.76 0.38 0 1.8 1 No EPC > RC, but < RV
Calcium 3 3 2,430 495 3,660 3,660 041M5A0501 NA 0 10,756.67 0 No EPC < RC
Cobalt 3 3 1.38 0.94 1.6 1.6 J 041M5A0501 NA 0 2.8 0 No EPC < RC
Copper 3 3 51.7 21.5 108 108 041M5A0501 18.7 108 PEL 5.78 2.76 1 0.48 0 19.5 3 Yes EPC > RC, but = RV
Cyanide (CN) 0 3 0.467 0.45 0.48 0.467 0.48 UJ ND NA 0 5.22 0 No Parameter Not Detected
Iron 3 3 1,550 546 3,020 3,020 041M5A0501 NA 0 11,911.67 0 No EPC < RC
Lead 3 3 129 54.5 258 258 041M5A0501 30.2 112 PEL 8.54 4.28 2.3 1.15 1 82.47 1 Yes EPC > RV and RC
Magnesium 3 3 466 56.1 690 690 041M5A0501 NA 0 7,513.33 0 No EPC < RC
Manganese 3 3 15.1 8.6 21.3 21.3 041M5A0501 NA 0 37.97 0 No EPC < RC
Mercury 3 3 0.09 0.06 0.13 0.13 041M5A0401 0.13 0.696 PEL 1 0.69 0.19 0.13 0 0.55 0 No EPC < RC and RC
Potassium 2 3 8.4 8.4 8.4 51.9 54 93.2 93.2 041M5A0401 NA 0 1,628.67 0 No EPC < RC
Selenium 1 3 0.135 0.13 0.14 0.29 0.6 0.6 0.6 J 041M5A0501 NA 0 3.45 0 No EPC < RC
Sodium 3 3 25 14.6 35 35 J 041M5A0401 NA 0 18,993.33 0 No EPC < RC
Thallium 0 3 0.307 0.295 0.315 0.307 0.315 U ND NA 0 1.57 0 No Parameter Not Detected
Vanadium 3 3 3.2 1.8 4.2 4.2 041M5A0401 NA 0 28.67 0 No EPC < RC
Zinc 3 3 191 77.1 394 394 041M5A0501 124 271 PEL 3.18 1.54 1.45 0.71 1 36.73 3 Yes EPC > RV and RC

2-Methylnaphthalene 0 3 260 250 270 260 270 U ND 20.2 201 PEL 13.4 12.9 1.34 1.29 0 0 No Parameter Not Detected; Max SQL > RV
Acenaphthene 0 3 260 250 270 260 270 U ND 6.71 88.9 PEL 40.2 38.7 3.04 2.92 0 0 No Parameter Not Detected; Max SQL > RV
Acenaphthylene 0 3 260 250 270 260 270 U ND 5.87 128 PEL 46 44.3 2.11 2.03 0 0 No Parameter Not Detected; Max SQL > RV
Anthracene 1 3 265 260 270 182 16 16 16 J 041M5A0401 46.9 245 PEL 0.34 3.88 0.07 0.74 0 0 No RV HQ <1 and no RC
Benzo(a)anthracene 2 3 270 270 270 137 41 100 100 J 041M5A0401 74.8 693 PEL 1.34 1.83 0.14 0.20 0 0 No RV HQ <1 and no RC
Benzo(a)pyrene 2 3 270 270 270 154 52 140 140 J 041M5A0401 88.8 763 PEL 1.58 1.73 0.18 0.20 0 0 No RV HQ <1 and no RC
Chrysene 2 3 270 270 270 166 58 170 170 J 041M5A0401 108 846 PEL 1.57 1.54 0.20 0.20 0 0 No RV HQ <1 and no RC
Dibenz(a,h)anthracene 0 3 260 250 270 260 270 U ND 6.22 135 PEL 43.4 41.8 2 1.93 0 0 No Parameter Not Detected; Max SQL > RV
Fluoranthene 3 3 116 16 260 260 J 041M5A0401 113 1,494 PEL 2.3 1.03 0.17 0.08 0 0 No RV HQ <1 and no RC
Fluorene 0 3 260 250 270 260 270 U ND 21.2 144 PEL 12.7 12.3 1.88 1.81 0 0 No Parameter Not Detected; Max SQL > RV
Naphthalene 0 3 260 250 270 260 270 U ND 34.6 391 PEL 7.8 7.51 0.69 0.67 0 0 No Parameter Not Detected
Phenanthrene 2 3 270 270 270 132 28 97 97 J 041M5A0401 86.7 544 PEL 1.12 1.52 0.18 0.24 0 0 No RV HQ <1 and no RC
Pyrene 2 3 270 270 270 219 87 300 300 J 041M5A0401 153 1,398 PEL 1.96 1.43 0.22 0.16 0 0 No RV HQ <1 and no RC
Total PAHs 3 3 2,670 2,160 3,260 3,260 041M5A0601 1,684 16,770 PEL 1.93 1.58 0.19 0.16 0 0 No RV HQ <1 and no RC
TOC Normalized PAHs 3 3 328.74 291.62 369 369 041M5A0401 290 1,800 MEC 1.27 1.13 0.21 0.18 0 0 No RV HQ <1 and no RC

Aroclor-1016 0 3 184 25 500 184 500 U ND 21.6 189 PEL 23.1 8.52 2.65 0.97 0 0 No Parameter Not Detected; Max SQL > RV
Aroclor-1221 0 3 385 50 1,050 385 1,050 U ND 67 189 PEL 15.7 5.75 5.56 2.04 0 0 No Parameter Not Detected; Max SQL > RV
Aroclor-1232 0 3 184 25 500 184 500 U ND 21.6 189 PEL 23.1 8.52 2.65 0.97 0 0 No Parameter Not Detected; Max SQL > RV
Aroclor-1242 0 3 184 25 500 184 500 U ND 21.6 189 PEL 23.1 8.52 2.65 0.97 0 0 No Parameter Not Detected; Max SQL > RV
Aroclor-1248 0 3 184 25 500 184 500 U ND 21.6 189 PEL 23.1 8.52 2.65 0.97 0 0 No Parameter Not Detected; Max SQL > RV
Aroclor-1254 0 3 184 25 500 184 500 U ND 21.6 189 PEL 23.1 8.52 2.65 0.97 0 0 No Parameter Not Detected; Max SQL > RV
Aroclor-1260 0 3 184 25 500 184 500 U ND 21.6 189 PEL 23.1 8.52 2.65 0.97 0 0 No Parameter Not Detected; Max SQL > RV
Total PCBs 0 3 1,490 200 4,050 1,490 4,050 U ND 21.6 189 PEL 188 68.9 21.4 7.88 0 0 No Parameter Not Detected; Max SQL > RV

Aldrin 0 3 9.9 1.3 27 9.9 27 U ND NA 0 0 No Parameter Not Detected
Dieldrin 1 3 25.7 1.45 50 17.6 1.4 1.4 1.4 J 041M5A0601 0.716 4.3 PEL 1.96 24.6 0.33 4.1 0 0 No RV HQ <1 and no RC
Endosulfan I 1 3 13.6 0.15 27 10.8 5.2 5.2 5.2 041M5A0401 NA 0 0 Yes No SV, no RV, and no RC
Endosulfan II 0 3 18.4 2.5 50 18.4 50 U ND NA 0 0 No Parameter Not Detected
Endosulfan sulfate 2 3 50 50 50 17.7 0.66 2.3 2.3 J 041M5A0401 NA 0 0 Yes No SV, no RV, and no RC
Heptachlor 0 3 9.9 1.3 27 9.9 27 U ND NA 0 0 No Parameter Not Detected
Heptachlor epoxide 0 3 9.9 1.3 27 9.9 27 U ND NA 0 0 No Parameter Not Detected
Methoxychlor 0 3 90.3 0.33 270 90.3 270 U ND NA 0 0 No Parameter Not Detected
Toxaphene 0 3 990 130 2,700 990 2,700 U ND NA 0 0 No Parameter Not Detected
alpha-Chlordane 1 3 13.6 0.13 27 10.5 4.5 4.5 4.5 041M5A0401 1.7 4.79 PEL 2.65 6.2 0.94 2.2 0 0 No RV HQ <1 and no RC
gamma-Chlordane 1 3 13.5 0.07 27 11.7 7.9 7.9 7.9 J 041M5A0401 1.7 4.79 PEL 4.65 6.86 1.65 2.43 1 0 Yes RV HQ > 1 and no RC
Total Chlordane 1 3 27.1 0.2 54 22.2 12.4 12.4 12.4 041M5A0401 1.7 4.79 PEL 7.29 13.1 2.59 4.63 1 0 Yes RV HQ > 1 and no RC
Endrin 1 3 0.772 0.345 1.2 0.882 1.1 1.1 1.1 J 041M5A0601 3.3 NA 0.33 0.27 0 0 Yes No RV or RC and EPC > SV
Endrin aldehyde 0 3 17.7 0.28 50 17.7 50 U ND 3.3 NA 15.2 5.35 0 0 No Parameter Not Detected
Endrin ketone 0 3 18.4 2.5 50 18.4 50 U ND 3.3 NA 15.2 5.58 0 0 No Parameter Not Detected
Total Endrin 1 3 52.2 3.13 101 36.9 6.5 6.5 6.5 041M5A0601 3.3 NA 1.97 11.2 0 0 Yes No RV or RC and EPC > SV
alpha-BHC 0 3 9.9 1.3 27 9.9 27 U ND 0.99 PEL 27.3 10 0 0 No Parameter Not Detected; Max SQL > RV
beta-BHC 0 3 9.9 1.3 27 9.9 27 U ND 0.32 0.99 PEL 84.4 30.9 27.3 10 0 0 No Parameter Not Detected; Max SQL > RV
delta-BHC 0 3 9.9 1.3 27 9.9 27 U ND 0.32 0.99 PEL 84.4 30.9 27.3 10 0 0 No Parameter Not Detected; Max SQL > RV
gamma-BHC (Lindane) 1 3 14.2 1.4 27 9.55 0.24 0.24 0.24 J 041M5A0401 0.32 0.99 PEL 0.75 29.8 0.24 9.64 0 0 No RV HQ <1 and no RC
Total BHC 1 3 56.8 5.6 108 39.2 4.14 4.14 4.14 041M5A0401 0.32 0.99 PEL 12.9 123 4.18 39.6 1 0 Yes RV HQ > 1 and no RC
4,4'-DDD 2 3 50 50 50 50.4 1.3 100 100 D 041M5A0401 1.22 7.81 PEL 82 41.3 12.8 6.46 1 50 1 Yes EPC > RV and RC
4,4'-DDE 2 3 50 50 50 36.9 3.6 57 57 D 041M5A0401 2.07 374 PEL 27.5 17.8 0.15 0.10 0 40 2 No EPC > RC, but < RV
4,4'-DDT 2 3 50 50 50 20.1 3.2 7.2 7.2 041M5A0401 1.19 4.77 PEL 6.05 16.9 1.51 4.22 1 20 1 Yes EPC > RV and RC
Total DDT 2 3 150 150 150 107 8.1 164 164 041M5A0401 3.3 51.7 PEL 49.8 32.6 3.18 2.08 1 110 2 Yes EPC > RV and RC

1,2,4-Trichlorobenzene 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
1,2-Dichlorobenzene 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
1,4-Dichlorobenzene 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
2,4-Dichlorophenol 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
2,4-Dimethylphenol 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrophenol 0 3 633 600 650 633 650 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
2-Chloronaphthalene 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
2-Chlorophenol 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected

SVOCs ( g/kg)

Metals (mg/kg)

PAHs ( g/kg)

PCBs ( g/kg)

Pesticides ( g/kg)



Table 11-1-23
Wetland 5A Phase III 
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2-Methyl-4,6-Dinitrophenol 0 3 633 600 650 633 650 U ND NA 0 0 No Parameter Not Detected

2-Methylphenol (o-Cresol) 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
2-Nitroaniline 0 3 633 600 650 633 650 U ND NA 0 0 No Parameter Not Detected
2-Nitrophenol 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 3 517 500 550 517 550 U ND NA 0 0 No Parameter Not Detected
3-Methylphenol/4-Methylphenol 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
3-Nitroaniline 0 3 633 600 650 633 650 U ND NA 0 0 No Parameter Not Detected
4-Bromophenyl-phenylether 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
4-Chloro-3-methylphenol 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
4-Chloroaniline 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
4-Nitroaniline 0 3 633 600 650 633 650 U ND NA 0 0 No Parameter Not Detected
4-Nitrophenol 0 3 633 600 650 633 650 U ND NA 0 0 No Parameter Not Detected
Benzo(b)fluoranthene 2 3 270 270 270 151 62 120 120 J 041M5A0401 NA 0 0 No TOC normalized PAHs <MEC
Benzo(g,h,i)perylene 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
Benzo(k)fluoranthene 1 3 265 260 270 213 110 110 110 J 041M5A0401 NA 0 0 No TOC normalized PAHs <MEC
bis(2-Chloroethoxy)methane 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 2 3 270 270 270 477 210 950 950 041M5A0501 182 2,647 PEL 5.22 2.62 0.36 0.18 0 0 No RV HQ <1 and no RC
Carbazole 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
Dibenzofuran 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
Diethylphthalate 0 3 260 250 270 260 270 U ND 182 2,647 PEL 1.48 1.43 0.10 0.10 0 0 No Parameter Not Detected
Dimethylphthalate 0 3 260 250 270 260 270 U ND 182 2,647 PEL 1.48 1.43 0.10 0.10 0 0 No Parameter Not Detected
Di-n-butylphthalate 0 3 260 250 270 260 270 U ND 182 2,647 PEL 1.48 1.43 0.10 0.10 0 0 No Parameter Not Detected
Di-n-octylphthalate 1 3 260 250 270 270 290 290 290 J 041M5A0501 182 2,647 PEL 1.59 1.48 0.11 0.10 0 0 No RV HQ <1 and no RC
Hexachlorobenzene 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
Hexachlorobutadiene 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
Hexachloroethane 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
Isophorone 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
Nitrobenzene 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected
Pentachlorophenol 0 3 633 600 650 633 650 U ND NA 0 0 No Parameter Not Detected
Phenol 0 3 260 250 270 260 270 U ND NA 0 0 No Parameter Not Detected

1,1,1-Trichloroethane 0 3 3.95 3.8 4.1 3.95 4.1 U ND NA 0 0 No Parameter Not Detected
1,1,2,2-Tetrachloroethane 0 3 3.95 3.8 4.1 3.95 4.1 U ND NA 0 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 3 3.95 3.8 4.1 3.95 4.1 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethane 0 3 3.95 3.8 4.1 3.95 4.1 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethene 0 3 3.95 3.8 4.1 3.95 4.1 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethane 0 3 3.95 3.8 4.1 3.95 4.1 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethene (total) 0 3 3.95 3.8 4.1 3.95 4.1 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloropropane 0 3 3.95 3.8 4.1 3.95 4.1 U ND NA 0 0 No Parameter Not Detected
2-Butanone (MEK) 0 3 7.83 7.5 8 7.83 8 U ND NA 0 0 No Parameter Not Detected
2-Hexanone 0 3 7.83 7.5 8 7.83 8 U ND NA 0 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 3 7.83 7.5 8 7.83 8 U ND NA 0 0 No Parameter Not Detected
Acetone 0 3 7.83 7.5 8 7.83 8 U ND NA 0 0 No Parameter Not Detected
Benzene 0 3 3.95 3.8 4.1 3.95 4.1 U ND NA 0 0 No Parameter Not Detected
Bromodichloromethane 0 3 3.95 3.8 4.1 3.95 4.1 U ND NA 0 0 No Parameter Not Detected
Bromoform 0 3 3.95 3.8 4.1 3.95 4.1 U ND NA 0 0 No Parameter Not Detected
Bromomethane 0 3 7.83 7.5 8 7.83 8 U ND NA 0 0 No Parameter Not Detected
Carbon disulfide 0 3 3.95 3.8 4.1 3.95 4.1 U ND NA 0 0 No Parameter Not Detected
Carbon tetrachloride 0 3 3.95 3.8 4.1 3.95 4.1 U ND NA 0 0 No Parameter Not Detected
Chlorobenzene 0 3 3.95 3.8 4.1 3.95 4.1 U ND NA 0 0 No Parameter Not Detected
Chloroethane 0 3 7.83 7.5 8 7.83 8 U ND NA 0 0 No Parameter Not Detected
Chloroform 0 3 3.95 3.8 4.1 3.95 4.1 U ND NA 0 0 No Parameter Not Detected
Chloromethane 0 3 7.83 7.5 8 7.83 8 U ND NA 0 0 No Parameter Not Detected
cis-1,3-Dichloropropene 0 3 3.95 3.8 4.1 3.95 4.1 U ND NA 0 0 No Parameter Not Detected
Dibromochloromethane 0 3 3.95 3.8 4.1 3.95 4.1 U ND NA 0 0 No Parameter Not Detected
Ethylbenzene 0 3 3.95 3.8 4.1 3.95 4.1 U ND NA 0 0 No Parameter Not Detected
Methylene chloride 0 3 3.95 3.8 4.1 3.95 4.1 U ND NA 0 0 No Parameter Not Detected
Styrene 0 3 3.95 3.8 4.1 3.95 4.1 U ND NA 0 0 No Parameter Not Detected
Tetrachloroethene 0 3 3.95 3.8 4.1 3.95 4.1 U ND NA 0 0 No Parameter Not Detected
Toluene 0 3 3.95 3.8 4.1 3.95 4.1 U ND NA 0 0 No Parameter Not Detected
trans-1,3-Dichloropropene 0 3 3.95 3.8 4.1 3.95 4.1 U ND NA 0 0 No Parameter Not Detected
Trichloroethene 0 3 3.95 3.8 4.1 3.95 4.1 U ND NA 0 0 No Parameter Not Detected
Vinyl chloride 0 3 7.83 7.5 8 7.83 8 U ND NA 0 0 No Parameter Not Detected
Xylene (Total) 0 3 3.95 3.8 4.1 3.95 4.1 U ND NA 0 0 No Parameter Not Detected

Notes:
Sources for Refinement Values (RVs): Supporting Information: Supporting Information:
PEL = FDEP Probable Effects Level SQL = Sample Quantitation Limit J = Estimated Value SV   = Screening value (detailed explanation for SVs provided in Section 8) N/R   = No refinement value available.
MEC = Swartz Midrange Effect Concentration HQ = Hazard Quotient UJ = Not detected.  SQL is estimated.  RV   = Refinement value (detailed explanation of RVs provided in Section 8) N/A   = Not Applicable.
  N/A = No screening value available D = Diluted Result HQ   = Hazard Quotient. Average result calculations include summing detections and one half the detection limits for not detected parameters.
  U or ND = Not Detected at or above the SQL PEL  = Probable effects level. As a result, some average detections may exceed the maximum detections
  Parameters in bold were detected and exceeded screening values. NAS Pensacola basewide levels used as reference values for 4,4'-DDT, 4,4'-DDD, 4,4'-DDE and total DDT

VOCs ( g/kg)

SVOCs ( g/kg) - cont.



Table 11-1-24
Wetland 5A Phase III  
Sediment COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Antimony Endosulfan I None None
Barium Endosulfan sulfate
Copper gamma-Chlordane
Lead Total Chlordane
Zinc Endrin

Total Endrin
Total BHC
4,4'-DDD
4,4'-DDT
Total DDT

Detected Parameters



Table 11-1-25
Wetland 5A Phase III 
Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient

041M5A0401 8/28/1997 mg/kg 0.52 J Arsenic 8.2 70 0.01
041M5A0401 8/28/1997 mg/kg 0.42 J Cadmium 1.2 9.6 0.04
041M5A0401 8/28/1997 mg/kg 4.1 Chromium 81 370 0.01
041M5A0401 8/28/1997 mg/kg 21.5 Copper 34 270 0.08
041M5A0401 8/28/1997 mg/kg 54.5 Lead 46.7 218 0.25
041M5A0401 8/28/1997 mg/kg 0.13 Mercury 0.15 0.71 0.18
041M5A0401 8/28/1997 mg/kg 2.5 Nickel 20.9 51.6 0.05
041M5A0401 8/28/1997 mg/kg 0.045 UJ Silver 1 3.7 0.01
041M5A0401 8/28/1997 mg/kg 77.1 Zinc 150 410 0.19

041M5A0401 8/28/1997 g/kg 57 D 4,4'-DDE 2.2 27 2.11
041M5A0401 8/28/1997 g/kg 7.2 4,4'-DDT 1.58 46.1 0.16
041M5A0401 8/28/1997 g/kg 200 U Total PCBs 22.7 180 1.11
041M5A0401 8/28/1997 g/kg 250 U 2-Methylnaphthalene 70 670 0.37
041M5A0401 8/28/1997 g/kg 250 U Acenaphthene 16 500 0.50
041M5A0401 8/28/1997 g/kg 250 U Acenaphthylene 44 640 0.39
041M5A0401 8/28/1997 g/kg 16 J Anthracene 85.3 1,100 0.01
041M5A0401 8/28/1997 g/kg 100 J Benzo(a)anthracene 261 1,600 0.06
041M5A0401 8/28/1997 g/kg 140 J Benzo(a)pyrene 430 1,600 0.09
041M5A0401 8/28/1997 g/kg 170 J Chrysene 384 2,800 0.06
041M5A0401 8/28/1997 g/kg 250 U Dibenz(a,h)anthracene 63.4 260 0.96
041M5A0401 8/28/1997 g/kg 260 J Fluoranthene 600 5,100 0.05
041M5A0401 8/28/1997 g/kg 250 U Fluorene 19 540 0.46
041M5A0401 8/28/1997 g/kg 250 U Naphthalene 160 2,100 0.12
041M5A0401 8/28/1997 g/kg 97 J Phenanthrene 240 1,500 0.06
041M5A0401 8/28/1997 g/kg 300 J Pyrene 665 2,600 0.12
041M5A0401 8/28/1997 ERM Quotient Sum 7.47
041M5A0401 8/28/1997 Mean ERM Quotient 0.30
041M5A0401 8/28/1997 Mean ERM Quotient without ND 0.14
041M5A0401 8/28/1997 Mean ERM Quotient Category 2
041M5A0501 8/28/1997 mg/kg 0.225 UJ Arsenic 8.2 70 0.00
041M5A0501 8/28/1997 mg/kg 3.2 Cadmium 1.2 9.6 0.33
041M5A0501 8/28/1997 mg/kg 50.1 Chromium 81 370 0.14
041M5A0501 8/28/1997 mg/kg 108 Copper 34 270 0.40

041M5A0501 8/28/1997 mg/kg 258 Lead 46.7 218 1.18
041M5A0501 8/28/1997 mg/kg 0.09 Mercury 0.15 0.71 0.13
041M5A0501 8/28/1997 mg/kg 7.5 Nickel 20.9 51.6 0.15
041M5A0501 8/28/1997 mg/kg 0.15 J Silver 1 3.7 0.04
041M5A0501 8/28/1997 mg/kg 394 Zinc 150 410 0.96
041M5A0501 8/28/1997 g/kg 50 U 4,4'-DDE 2.2 27 1.85
041M5A0501 8/28/1997 g/kg 50 U 4,4'-DDT 1.58 46.1 1.08
041M5A0501 8/28/1997 g/kg 4,050 U Total PCBs 22.7 180 22.50
041M5A0501 8/28/1997 g/kg 260 U 2-Methylnaphthalene 70 670 0.39
041M5A0501 8/28/1997 g/kg 260 U Acenaphthene 16 500 0.52
041M5A0501 8/28/1997 g/kg 260 U Acenaphthylene 44 640 0.41
041M5A0501 8/28/1997 g/kg 260 U Anthracene 85.3 1,100 0.24
041M5A0501 8/28/1997 g/kg 41 J Benzo(a)anthracene 261 1,600 0.03
041M5A0501 8/28/1997 g/kg 52 J Benzo(a)pyrene 430 1,600 0.03
041M5A0501 8/28/1997 g/kg 58 J Chrysene 384 2,800 0.02
041M5A0501 8/28/1997 g/kg 260 U Dibenz(a,h)anthracene 63.4 260 1
041M5A0501 8/28/1997 g/kg 72 J Fluoranthene 600 5,100 0.01
041M5A0501 8/28/1997 g/kg 260 U Fluorene 19 540 0.48
041M5A0501 8/28/1997 g/kg 260 U Naphthalene 160 2,100 0.12
041M5A0501 8/28/1997 g/kg 28 J Phenanthrene 240 1,500 0.02
041M5A0501 8/28/1997 g/kg 87 J Pyrene 665 2,600 0.03
041M5A0501 8/28/1997 ERM Quotient Sum 32.07
041M5A0501 8/28/1997 Mean ERM Quotient 1.28
041M5A0501 8/28/1997 Mean ERM Quotient without ND 0.14
041M5A0501 8/28/1997 Mean ERM Quotient Category 2
041M5A0601 8/28/1997 mg/kg 0.23 UJ Arsenic 8.2 70 0.00
041M5A0601 8/28/1997 mg/kg 1.2 Cadmium 1.2 9.6 0.13
041M5A0601 8/28/1997 mg/kg 24.4 Chromium 81 370 0.07
041M5A0601 8/28/1997 mg/kg 25.6 Copper 34 270 0.09
041M5A0601 8/28/1997 mg/kg 75.5 Lead 46.7 218 0.35
041M5A0601 8/28/1997 mg/kg 0.06 Mercury 0.15 0.71 0.08
041M5A0601 8/28/1997 mg/kg 1.8 Nickel 20.9 51.6 0.03
041M5A0601 8/28/1997 mg/kg 0.05 UJ Silver 1 3.7 0.01
041M5A0601 8/28/1997 mg/kg 103 Zinc 150 410 0.25
041M5A0601 8/28/1997 g/kg 3.6 J 4,4'-DDE 2.2 27 0.13
041M5A0601 8/28/1997 g/kg 3.2 J 4,4'-DDT 1.58 46.1 0.07
041M5A0601 8/28/1997 g/kg 217 U Total PCBs 22.7 180 1.21
041M5A0601 8/28/1997 g/kg 270 U 2-Methylnaphthalene 70 670 0.40
041M5A0601 8/28/1997 g/kg 270 U Acenaphthene 16 500 0.54
041M5A0601 8/28/1997 g/kg 270 U Acenaphthylene 44 640 0.42
041M5A0601 8/28/1997 g/kg 270 U Anthracene 85.3 1,100 0.25
041M5A0601 8/28/1997 g/kg 270 U Benzo(a)anthracene 261 1,600 0.17
041M5A0601 8/28/1997 g/kg 270 U Benzo(a)pyrene 430 1,600 0.17
041M5A0601 8/28/1997 g/kg 270 U Chrysene 384 2,800 0.10
041M5A0601 8/28/1997 g/kg 270 U Dibenz(a,h)anthracene 63.4 260 1.04
041M5A0601 8/28/1997 g/kg 16 J Fluoranthene 600 5,100 0.00
041M5A0601 8/28/1997 g/kg 270 U Fluorene 19 540 0.50
041M5A0601 8/28/1997 g/kg 270 U Naphthalene 160 2,100 0.13
041M5A0601 8/28/1997 g/kg 270 U Phenanthrene 240 1,500 0.18
041M5A0601 8/28/1997 g/kg 270 U Pyrene 665 2,600 0.10
041M5A0601 8/28/1997 ERM Quotient Sum 6.43
041M5A0601 8/28/1997 Mean ERM Quotient 0.26
041M5A0601 8/28/1997 Mean ERM Quotient without ND 0.05
041M5A0601 8/28/1997 Mean ERM Quotient Category 2

Notes:
ERL = Effects Range Low
ERM = Effects Range Median
mg/kg = milligrams per kilogram
g/kg = micrograms per kilogram

U = not detected at or above the SQL (value in table is 1/2 reported value)
J = estimated value
Shaded cells indicate constituent exceeds ERL.
Shaded and bold cells indicate constituent exceeds ERM.



Table 11-1-26
Wetland 5A Phase III 
Surface Water Screening

Parameter
Number 

Detected
Number 

Analyzed Average SQL
Minimum 

SQL
Maximum 

SQL
Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 3 3 305 124 668 041W5A0501 668 13 FDEP 51.4 Yes Max Detect > SV
Antimony 1 3 1.3 1.3 1.3 32.3 94.3 94.3 041W5A0501 94.3 160 EPA 0.59 No Max Detect < SV
Arsenic 0 3 1.1 1.1 1.1 1.1 ND 1.1 UJ 50 FDEP 0.02 No Max SQL< SV
Barium 3 3 24.7 22.3 28 041W5A0501 28 NA Yes No SV
Beryllium 0 3 0.113 0.095 0.13 0.113 ND 0.13 U 0.13 FDEP 1 Yes Max SQL > SV
Cadmium 1 3 0.29 0.29 0.29 0.593 1.2 1.2 041W5A0501 1.2 0.66 EPA 1.82 Yes Max Detect > SV
Calcium 3 3 10,600 9,160 12,600 041W5A0401 12,600 NA Yes No SV
Chromium 1 3 0.44 0.44 0.44 4.29 12 12 041W5A0501 12 11 EPA 1.09 Yes Max Detect > SV
Cobalt 2 3 0.265 0.265 0.265 1.82 2 3.2 041W5A0501 3.2 J NA Yes No SV
Copper 2 3 0.85 0.85 0.85 15.9 4.1 42.8 041W5A0501 42.8 6.54 EPA 6.54 Yes Max Detect > SV
Cyanide (CN) 0 3 0.7 0.7 0.7 0.7 ND 0.7 UJ 5.2 EPA 0.14 No Max SQL< SV
Iron 3 3 1,450 756 2,500 041W5A0601 2,500 NA Yes No SV
Lead 2 3 2.75 2.75 2.75 34.4 9 91.4 041W5A0501 91.4 1.32 EPA 69.2 Yes Max Detect > SV
Magnesium 3 3 2,580 1,520 3,940 041W5A0401 3,940 NA Yes No SV
Manganese 3 3 166 124 198 041W5A0501 198 NA Yes No SV
Mercury 0 3 0.0317 0.025 0.045 0.0317 ND 0.045 U 0.012 EPA 3.75 Yes Max SQL > SV
Nickel 0 3 1.28 0.6 2.65 1.28 ND 2.65 U 87.71 EPA 0.03 No Max SQL< SV
Potassium 3 3 1,970 1,190 3,400 041W5A0401 3,400 NA Yes No SV
Selenium 0 3 1.3 1.3 1.3 1.3 ND 1.3 U 5 EPA 0.26 No Max SQL< SV
Silver 1 3 0.015 0.015 0.015 0.0433 0.1 0.1 041W5A0501 0.1 J 0.012 EPA 8.33 Yes Max Detect > SV
Sodium 3 3 7,670 4,450 9,590 041W5A0401 9,590 NA Yes No SV
Thallium 0 3 0.6 0.6 0.6 0.6 ND 0.6 U 4 EPA 0.15 No Max SQL< SV
Vanadium 2 3 0.385 0.385 0.385 1.63 1.1 3.4 041W5A0501 3.4 J NA Yes No SV
Zinc 3 3 126 15.4 338 041W5A0501 338 58.91 EPA 5.74 Yes Max Detect > SV
Pesticides  ( g/L)
Aldrin 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Dieldrin 0 3 0.0338 0.0014 0.05 0.0338 ND 0.05 U NA Yes No SV
Endosulfan I 0 3 0.025 0.025 0.025 0.025 ND 0.025 U 0.056 EPA 0.45 No Max SQL< SV
Endosulfan II 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan sulfate 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Heptachlor 0 3 0.025 0.025 0.025 0.025 ND 0.025 U 0.0038 EPA 6.58 Yes Max SQL > SV
Heptachlor epoxide 0 3 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 Yes Max SQL > SV
Methoxychlor 0 3 0.25 0.25 0.25 0.25 ND 0.25 U NA Yes No SV
Toxaphene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
alpha-Chlordane 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-Chlordane 0 3 0.0179 0.00365 0.025 0.0179 ND 0.025 U NA Yes No SV
Total Chlordane 0 3 0.0429 0.02865 0.05 0.0429 ND 0.05 U 0.0043 EPA 11.6 Yes Max SQL > SV
Endrin 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin aldehyde 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin ketone 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 21.7 Yes Max SQL > SV
Total Endrin 0 3 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
alpha-BHC 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
beta-BHC 0 3 0.0177 0.0031 0.025 0.0177 ND 0.025 U NA Yes No SV
delta-BHC 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-BHC (Lindane) 0 3 0.0175 0.00235 0.025 0.0175 ND 0.025 U 0.08 EPA 0.31 No Max SQL< SV
Total BHC 0 3 0.0852 0.05545 0.1 0.0852 ND 0.1 U NA Yes No SV
4,4'-DDD 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 Yes Max SQL > SV
4,4'-DDE 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 Yes Max SQL > SV
4,4'-DDT 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 84.7 Yes Max SQL > SV
Total DDT 0 3 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
PCBs ( g/L)
Aroclor-1016 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1221 0 3 1 1 1 1 ND 1 U NA Yes No SV
Aroclor-1232 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1242 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1248 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1254 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1260 0 3 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 EPA 35.7 Yes Max SQL > SV
Total PCB 0 3 4 4 4 4 ND 4 U NA Yes No SV



Table 11-1-26
Wetland 5A Phase III 
Surface Water Screening

Parameter
Number 

Detected
Number 

Analyzed Average SQL
Minimum 

SQL
Maximum 

SQL
Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

SVOCs  ( g/L)
1,2,4-Trichlorobenzene 0 3 5 5 5 5 ND 5 U NA Yes No SV
1,2-Dichlorobenzene 0 3 5 5 5 5 ND 5 U 15.8 EPA 0.32 No Max SQL< SV
1,3-Dichlorobenzene 0 3 5 5 5 5 ND 5 U NA Yes No SV
1,4-Dichlorobenzene 0 3 5 5 5 5 ND 5 U 3 FDEP 1.67 Yes Max SQL > SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4,5-Trichlorophenol 0 3 10 10 10 10 ND 10 U NA Yes No SV
2,4,6-Trichlorophenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dichlorophenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dimethylphenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dinitrophenol 0 3 10 10 10 10 ND 10 UJ NA Yes No SV
2,4-Dinitrotoluene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,6-Dinitrotoluene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Chloronaphthalene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Chlorophenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U 43.8 EPA 0.06 No Max SQL< SV
2-Methyl-4,6-Dinitrophenol 0 3 10 10 10 10 ND 10 UJ NA Yes No SV
2-Methylphenol (o-Cresol) 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Nitroaniline 0 3 10 10 10 10 ND 10 U NA Yes No SV
2-Nitrophenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
3,3'-Dichlorobenzidine 0 3 10 10 10 10 ND 10 U NA Yes No SV
3-Methylphenol/4-Methylphenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
3-Nitroaniline 0 3 10 10 10 10 ND 10 U NA Yes No SV
4-Bromophenyl-phenylether 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chloro-3-methylphenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chloroaniline 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chlorophenylphenyl ether 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Nitroaniline 0 3 10 10 10 10 ND 10 U NA Yes No SV
4-Nitrophenol 0 3 10 10 10 10 ND 10 U NA Yes No SV
Benzo(b)fluoranthene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Benzo(g,h,i)perylene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Benzo(k)fluoranthene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
bis(2-Chloroethoxy)methane 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
bis(2-Chloroethyl)ether 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 0 3 2.5 2.5 2.5 2.5 ND 2.5 U 0.3 EPA 8.33 Yes Max SQL > SV
Butylbenzylphthalate 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Carbazole 0 3 5 5 5 5 ND 5 U NA Yes No SV
Dibenzofuran 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Diethylphthalate 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Dimethylphthalate 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Di-n-butylphthalate 0 3 2.5 2.5 2.5 2.5 ND 2.5 U 9.4 EPA 0.27 No Max SQL< SV
Di-n-octylphthalate 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorobenzene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorobutadiene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorocyclopentadiene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachloroethane 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Indeno(1,2,3-cd)pyrene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Isophorone 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Nitrobenzene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
N-Nitroso-di-n-propylamine 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
N-Nitrosodiphenylamine 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Pentachlorophenol 0 3 10 10 10 10 ND 10 U NA Yes No SV
Phenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV



Table 11-1-26
Wetland 5A Phase III 
Surface Water Screening

Parameter
Number 

Detected
Number 

Analyzed Average SQL
Minimum 

SQL
Maximum 

SQL
Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

PAHs ( g/L)
2-Methylnaphthalene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Acenaphthene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Acenaphthylene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Anthracene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Benzo(a)anthracene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Benzo(a)pyrene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Chrysene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Dibenz(a,h)anthracene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Fluoranthene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Fluorene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Naphthalene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U 26 FDEP 0.10 No Max SQL< SV
Phenanthrene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Pyrene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Total PAH 0 3 32.5 32.5 32.5 32.5 ND 32.5 U NA Yes No SV
VOCs ( g/L)
1,1,1-Trichloroethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U 270 FDEP 0.00 No Max SQL< SV
1,1,2,2-Tetrachloroethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1,2-Trichloroethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1-Dichloroethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1-Dichloroethene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U 3.2 FDEP 0.16 No Max SQL< SV
1,2-Dichloroethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichloroethene (total) 1 3 0.5 0.5 0.5 0.7 1.1 1.1 041W5A0601 1.1 NA Yes No SV
1,2-Dichloropropane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
2-Butanone (MEK) 0 3 5 5 5 5 ND 5 U NA Yes No SV
2-Hexanone 0 3 5 5 5 5 ND 5 U NA Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 3 5 5 5 5 ND 5 U NA Yes No SV
Acetone 1 3 12.5 12.5 12.5 16 23 23 041W5A0601 23 J NA Yes No SV
Benzene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U 53 EPA 0.01 No Max SQL< SV
Bromodichloromethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromoform 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromomethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon disulfide 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon tetrachloride 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chlorobenzene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U 17 FDEP 0.03 No Max SQL< SV
Chloroethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chloroform 0 3 0.5 0.5 0.5 0.5 ND 0.5 U 289 EPA 0.00 No Max SQL< SV
Chloromethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
cis-1,3-Dichloropropene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Dibromochloromethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Ethylbenzene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U 453 EPA 0.00 No Max SQL< SV
Methylene chloride 0 3 2.5 2.5 2.5 2.5 ND 2.5 U 1,580 FDEP 0.00 No Max SQL< SV
Styrene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Tetrachloroethene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Toluene 1 3 0.5 0.5 0.5 0.47 0.41 0.41 041W5A0501 0.41 J 175 EPA 0.00 No Max Detect < SV
trans-1,3-Dichloropropene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Trichloroethene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Vinyl chloride 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Xylene (Total) 0 3 1 1 1 1 ND 1 U NA Yes No SV

Sources for Screening Values (SVs):
EPA = Ambient Water Quality Criteria
FDEP = Surface Water Quality Criteria
 
 
 
 
 D = Diluted Result

J = Estimated Value

HQ = Hazard Quotient RV   = Refinement value (detailed explanation of RVs provided in Section 8).
N/A = No screening value available HQ   = Hazard Quotient.
U or ND = Not Detected at or above the SQL N/R   = No refinement value available.

maximum detections.
Parameters in bold were detected and exceeded the screening value.

N/A   = Not Applicable.
UJ = Not detected.  SQL is estimated.  

Notes:
Supporting Information:

Average result calculations include summing detections and one half the detection limits  
for not detected parameters.  As a result, some average detections may exceed the

Supporting Information:
SQL = Sample Quanitation Limit SV   = Screening value (detailed explanation for SVs provided in Section 8).



Table 11-1-27
Wetland 5A Phase III
Surface Water COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum None None 1,2-Dichloroethene (total)
Barium Acetone
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Potassium
Silver
Sodium
Vanadium
Zinc

Beryllium Aldrin 1,2,4-Trichlorobenzene 1,1,2,2-Tetrachloroethane
Mercury Dieldrin 1,3-Dichlorobenzene 1,1,2-Trichloroethane

Endosulfan II 1,4-Dichlorobenzene 1,1-Dichloroethane
Endosulfan sulfate 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,2-Dichloroethane
Heptachlor 2,4,5-Trichlorophenol 1,2-Dichloropropane
Heptachlor epoxide 2,4,6-Trichlorophenol 2-Butanone (MEK)
Methoxychlor 2,4-Dichlorophenol 2-Hexanone
Toxaphene 2,4-Dimethylphenol 4-Methyl-2-Pentanone (MIBK)
alpha-Chlordane 2,4-Dinitrophenol Bromodichloromethane
gamma-Chlordane 2,4-Dinitrotoluene Bromoform
Total Chlordane 2,6-Dinitrotoluene Bromomethane
Endrin 2-Chloronaphthalene Carbon disulfide
Endrin aldehyde 2-Methyl-4,6-Dinitrophenol Carbon tetrachloride
Endrin ketone 2-Methylphenol (o-Cresol) Chloroethane
Total Endrin 2-Nitroaniline Chloromethane
alpha-BHC 2-Nitrophenol cis-1,3-Dichloropropene
beta-BHC 3,3'-Dichlorobenzidine Dibromochloromethane
delta-BHC 3-Methylphenol/4-Methylphenol Styrene
Total BHC 3-Nitroaniline Tetrachloroethene
4,4'-DDD 4-Bromophenyl-phenylether trans-1,3-Dichloropropene
4,4'-DDE 4-Chloro-3-methylphenol Trichloroethene
4,4'-DDT 4-Chloroaniline Vinyl chloride
Total DDT 4-Chlorophenylphenyl ether Xylene (Total)
Aroclor-1016 4-Nitroaniline
Aroclor-1221 4-Nitrophenol
Aroclor-1232 Benzo(b)fluoranthene
Aroclor-1242 Benzo(g,h,i)perylene
Aroclor-1248 Benzo(k)fluoranthene
Aroclor-1254 bis(2-Chloroethoxy)methane
Aroclor-1260 bis(2-Chloroethyl)ether
Total PCBs bis(2-Ethylhexyl)phthalate (BEHP)

Butylbenzylphthalate
Carbazole
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-octylphthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Phenanthrene
Pyrene
Total PAHs

Detected Parameters

Not Detected Parameters



Table 11-1-28
Wetland 5A Phase III 
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL Max SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Number 
Analyzed

Retained for 
Refinement? Rationale

Metals (µg/L)
Aluminum 3 3 305 124 668 041W5A0501 668 13 FDEP 51.38 23.5 1,090 0 3 No Max Result < Ref. Conc.
Barium 3 3 24.7 22.3 28 041W5A0501 28 NA 3.67 3 3 Yes Max Result > Ref. Conc.
Beryllium 0 3 0.113 0.095 0.13 0.113 ND 0.13 U 0.13 FDEP 1 0.87 1 0 3 No Max Result < Ref. Conc.
Cadmium 1 3 0.29 0.29 0.29 0.593 1.2 1.2 041W5A0501 1.2 0.66 EPA 2 0.90 3 0 3 No Max Result < Ref. Conc.
Calcium 3 3 10,600 9,160 12,600 041W5A0401 12,600 NA 7,680 3 3 No Essential Nutrient
Chromium 1 3 0.44 0.44 0.44 4.29 12 12 041W5A0501 12 11 EPA 1.09 0.39 8 1 3 Yes Max Result > Ref. Conc.
Cobalt 2 3 0.265 0.265 0.265 1.82 2 3.2 041W5A0501 3.2 J NA 3 1 3 Yes Max Result > Ref. Conc.
Copper 2 3 0.85 0.85 0.85 15.9 4.1 42.8 041W5A0501 42.8 6.54 EPA 6.54 2.43 4 2 3 Yes Max Result > Ref. Conc.
Iron 3 3 1,450 756 2,500 041W5A0601 2,500 NA 2,360 1 3 Yes Max Result > Ref. Conc.
Lead 2 3 2.75 2.75 2.75 34.4 9 91.4 041W5A0501 91.4 1.32 EPA 69.24 26 3.2 2 3 Yes Max Result > Ref. Conc.
Magnesium 3 3 2,580 1,520 3,940 041W5A0401 3,940 NA 20,300 0 3 No Max Result < Ref. Conc.
Manganese 3 3 166 124 198 041W5A0501 198 NA 13.2 3 3 Yes Max Result > Ref. Conc.
Mercury 0 3 0.0317 0.025 0.045 0.0317 ND 0.045 U 0.012 EPA 4 2.64 0.13 0 3 No Max Result < Ref. Conc.
Potassium 3 3 1,970 1,190 3,400 041W5A0401 3,400 NA 7,000 0 3 No Max Result < Ref. Conc.
Silver 1 3 0.015 0.015 0.015 0.0433 0.1 0.1 041W5A0501 0.1 J 0.012 EPA 8.33 3.61 4 0 3 No Max Result < Ref. Conc.
Sodium 3 3 7,670 4,450 9,590 041W5A0401 9,590 NA 182,000 0 3 No Max Result < Ref. Conc.
Vanadium 2 3 0.385 0.385 0.385 1.63 1.1 3.4 041W5A0501 3.4 J NA 4.7 0 3 No Max Result < Ref. Conc.
Zinc 3 3 126 15.4 338 041W5A0501 338 58.91 EPA 6 2.13 5.53 3 3 Yes Max Result > Ref. Conc.
Pesticides (µg/L)
Aldrin 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Dieldrin 0 3 0.0338 0.0014 0.05 0.0338 ND 0.05 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Endosulfan II 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Endosulfan sulfate 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Heptachlor 0 3 0.025 0.025 0.025 0.025 ND 0.025 U 0.0038 EPA 7 6.58 0 3 No No Ref. Conc.; Parameter Not Detected
Heptachlor epoxide 0 3 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 625 0 3 No No Ref. Conc.; Parameter Not Detected
Methoxychlor 0 3 0.25 0.25 0.25 0.25 ND 0.25 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Toxaphene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
alpha-Chlordane 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
gamma-Chlordane 0 3 0.0179 0.00365 0.025 0.0179 ND 0.025 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Total Chlordane 0 3 0.0429 0.02865 0.05 0.0429 ND 0.05 U 0.0043 EPA 12 9.97 0 3 No No Ref. Conc.; Parameter Not Detected
Endrin 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Endrin aldehyde 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Endrin ketone 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 22 21.7 0 3 No No Ref. Conc.; Parameter Not Detected
Total Endrin 0 3 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
alpha-BHC 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
beta-BHC 0 3 0.0177 0.0031 0.025 0.0177 ND 0.025 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
delta-BHC 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
gamma-BHC (Lindane) 0 3 0.0175 0.00235 0.025 0.0175 ND 0.025 U 0.08 EPA 0.31 0.22 0 3 No No Ref. Conc.; Parameter Not Detected
Total BHC 0 3 0.0852 0.05545 0.1 0.0852 ND 0.1 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
4,4'-DDD 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 167 0 3 No No Ref. Conc.; Parameter Not Detected
4,4'-DDE 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 250 0 3 No No Ref. Conc.; Parameter Not Detected
4,4'-DDT 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 85 84.7 0 3 No No Ref. Conc.; Parameter Not Detected
Total DDT 0 3 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
PCBs (µg/L)
Aroclor-1016 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Aroclor-1221 0 3 1 1 1 1 ND 1 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Aroclor-1232 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Aroclor-1242 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Aroclor-1248 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Aroclor-1254 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Aroclor-1260 0 3 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 EPA 36 35.7 0 3 No No Ref. Conc.; Parameter Not Detected
Total PCB 0 3 4 4 4 4 ND 4 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
SVOCs (µg/L)
1,2,4-Trichlorobenzene 0 3 5 5 5 5 ND 5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
1,3-Dichlorobenzene 0 3 5 5 5 5 ND 5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
1,4-Dichlorobenzene 0 3 5 5 5 5 ND 5 U 3 FDEP 2 1.67 0 3 No No Ref. Conc.; Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlo 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
2,4,5-Trichlorophenol 0 3 10 10 10 10 ND 10 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
2,4,6-Trichlorophenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
2,4-Dichlorophenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
2,4-Dimethylphenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
2,4-Dinitrophenol 0 3 10 10 10 10 ND 10 UJ NA 0 3 No No Ref. Conc.; Parameter Not Detected
2,4-Dinitrotoluene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
2,6-Dinitrotoluene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
2-Chloronaphthalene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 3 10 10 10 10 ND 10 UJ NA 0 3 No No Ref. Conc.; Parameter Not Detected
2-Methylphenol (o-Cresol) 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
2-Nitroaniline 0 3 10 10 10 10 ND 10 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
2-Nitrophenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
3,3'-Dichlorobenzidine 0 3 10 10 10 10 ND 10 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
3-Methylphenol/4-Methylphenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
3-Nitroaniline 0 3 10 10 10 10 ND 10 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
4-Bromophenyl-phenylether 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
4-Chloro-3-methylphenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected



Table 11-1-28
Wetland 5A Phase III 
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL Max SQL

Average 
Result
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Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Number 
Analyzed

Retained for 
Refinement? Rationale

4-Chloroaniline 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
4-Chlorophenylphenyl ether 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
4-Nitroaniline 0 3 10 10 10 10 ND 10 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
4-Nitrophenol 0 3 10 10 10 10 ND 10 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Benzo(b)fluoranthene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
SVOCs (µg/L) - cont.
Benzo(g,h,i)perylene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Benzo(k)fluoranthene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
bis(2-Chloroethoxy)methane 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
bis(2-Chloroethyl)ether 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 0 3 2.5 2.5 2.5 2.5 ND 2.5 U 0.3 EPA 8.33 8.33 0 3 No No Ref. Conc.; Parameter Not Detected
Butylbenzylphthalate 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Carbazole 0 3 5 5 5 5 ND 5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Dibenzofuran 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Diethylphthalate 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Dimethylphthalate 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Di-n-octylphthalate 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Hexachlorobenzene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Hexachlorobutadiene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Hexachlorocyclopentadiene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Hexachloroethane 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Indeno(1,2,3-cd)pyrene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Isophorone 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Nitrobenzene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
N-Nitroso-di-n-propylamine 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
N-Nitrosodiphenylamine 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Pentachlorophenol 0 3 10 10 10 10 ND 10 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Phenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
PAHs (µg/L)
2-Methylnaphthalene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Acenaphthene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Acenaphthylene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Anthracene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Benzo(a)anthracene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Benzo(a)pyrene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Chrysene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Dibenz(a,h)anthracene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Fluoranthene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Fluorene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Naphthalene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U 26 FDEP 0.10 0.10 0 3 No No Ref. Conc.; Parameter Not Detected
Phenanthrene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Pyrene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Total PAH 0 3 32.5 32.5 32.5 32.5 ND 32.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
VOCs (µg/L)
1,1,2,2-Tetrachloroethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
1,1,2-Trichloroethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
1,1-Dichloroethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
1,2-Dichloroethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
1,2-Dichloroethene (total) 1 3 0.5 0.5 0.5 0.7 1.1 1.1 041W5A0601 1.1 NA 0 3 Yes No Ref. Conc.
1,2-Dichloropropane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
2-Butanone (MEK) 0 3 5 5 5 5 ND 5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
2-Hexanone 0 3 5 5 5 5 ND 5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 3 5 5 5 5 ND 5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Acetone 1 3 12.5 12.5 12.5 16 23 23 041W5A0601 23 J NA 0 3 Yes No Ref. Conc.
Bromodichloromethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Bromoform 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Bromomethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Carbon disulfide 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Carbon tetrachloride 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Chloroethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Chloromethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
cis-1,3-Dichloropropene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Dibromochloromethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Styrene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Tetrachloroethene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
trans-1,3-Dichloropropene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Trichloroethene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Vinyl chloride 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 3 No No Ref. Conc.; Parameter Not Detected
Xylene (Total) 0 3 1 1 1 1 ND 1 U NA 0 3 No No Ref. Conc.; Parameter Not Detected

Sources for Screening Values (SVs): Supporting Information: Supporting Information:
EPA = Ambient Water Quality Criteria SQL = Sample Quanitation Limit UJ = Not detected.  SQL is estimated.  SV   = Screening value (detailed explanation for SVs provided in Section 8). N/A   = Not Applicable.
FDEP = Surface Water Quality Criteria HQ = Hazard Quotient D = Diluted Result RV   = Refinement value (detailed explanation of RVs provided in Section 8). Average result calculations include summing detections and one half the detection limits for not detected 
 N/A = No screening value available J = Estimated Value PEL  = Probable effects level. parameters.  As a result, some average detections may exceed the Max detections.

Notes:



Table 11-1-28
Wetland 5A Phase III 
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL Max SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Number 
Analyzed

Retained for 
Refinement? Rationale

 U or ND = Not Detected at or above the SQL N/R   = No refinement value available. Parameters in bold were detected and exceeded Ref. Conc.s.



Table 11-1-29
Wetland 5A Phase III
Surface Water COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Iron None None 1,2-Dichloroethene (total)
Lead Acetone
Manganese
Barium
Chromium
Cobalt
Copper
Zinc

Detected Parameters



Table 11-1-30
Wetland 5B Phase II 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed

Min 
SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Aluminum 2 2 491 10,500 041M5B0201 10,500 N/A Yes No SV
Arsenic 1 2 0.07 0.07 1.3 1.3 041M5B0201 1.3 J 7.24 1, 2 0.18 No Max Detect < SV
Barium 2 2 1.3 30.2 041M5B0201 30.2 J N/A Yes No SV
Beryllium 1 2 0.035 0.035 0.48 0.48 041M5B0201 0.48 J N/A Yes No SV
Cadmium 2 2 0.3 220 041M5B0201 220 0.676 1 325 Yes Max Detect > SV
Calcium 2 2 109 4,400 041M5B0201 4,400 J N/A Yes No SV
Chromium 2 2 7.9 416 041M5B0201 416 52.3 1, 2 7.95 Yes Max Detect > SV
Cobalt 1 2 0.1 0.1 5.3 5.3 041M5B0201 5.3 J N/A Yes No SV
Copper 1 2 1.55 1.55 268 268 041M5B0201 268 18.7 1, 2 14.3 Yes Max Detect > SV
Cyanide (CN) 0 2 0.325 1.85 ND 1.85 U N/A Yes No SV
Iron 2 2 306 3,290 041M5B0201 3,290 N/A Yes No SV
Lead 2 2 17.9 481 041M5B0201 481 J 30.2 1, 2 15.9 Yes Max Detect > SV
Magnesium 2 2 27.1 668 041M5B0201 668 J N/A Yes No SV
Manganese 2 2 1.4 42.7 041M5B0201 42.7 N/A Yes No SV
Mercury 1 2 0.025 0.025 0.68 0.68 041M5B0201 0.68 0.13 1, 2 5.23 Yes Max Detect > SV
Nickel 2 2 2.2 93.9 041M5B0201 93.9 15.9 1, 2 5.91 Yes Max Detect > SV
Potassium 2 2 10.5 247 041M5B0201 247 J N/A Yes No SV
Selenium 1 2 0.1 0.1 3.6 3.6 041M5B0201 3.6 N/A Yes No SV
Silver 1 2 0.135 0.135 5.2 5.2 041M5B0201 5.2 J 0.733 1 7.09 Yes Max Detect > SV
Sodium 1 2 1.3 1.3 95.2 95.2 041M5B0201 95.2 J N/A Yes No SV
Thallium 0 2 0.1 0.6 ND 0.6 U N/A Yes No SV
Vanadium 1 2 0.415 0.415 18.8 18.8 041M5B0201 18.8 J N/A Yes No SV
Zinc 2 2 9.8 1,160 041M5B0201 1,160 124 1, 2 9.35 Yes Max Detect > SV

2-Methylnaphthalene 0 2 20.5 70 ND 70 U 20.2 1 3.47 No TOC normalized PAHs<TEC
Acenaphthene 0 2 10 34.5 ND 34.5 U 6.71 1 5.14 No TOC normalized PAHs<TEC
Acenaphthylene 0 2 20.5 70 ND 70 U 5.87 1 11.9 No TOC normalized PAHs<TEC
Anthracene 0 2 205 700 ND 700 U 46.9 1 14.9 No TOC normalized PAHs<TEC
Benzo(a)anthracene 0 2 20.5 70 ND 70 U 74.8 1 0.94 No Max SQL< SV
Benzo(a)pyrene 0 2 20.5 70 ND 70 U 88.8 1 0.79 No Max SQL< SV
Chrysene 0 2 20.5 70 ND 70 U 108 1 0.65 No Max SQL< SV
Dibenz(a,h)anthracene 0 2 20.5 70 ND 70 U 6.22 1 11.3 No TOC normalized PAHs<TEC
Fluoranthene 1 2 20.5 20.5 110 110 041M5B0201 110 J 113 1 0.97 No Max Detect < SV
Fluorene 0 2 10 34.5 ND 34.5 U 21.2 1 1.63 No TOC normalized PAHs<TEC
Naphthalene 0 2 20.5 70 ND 70 U 34.6 1 2.02 No TOC normalized PAHs<TEC
Phenanthrene 0 2 20.5 70 ND 70 U 86.7 1 0.81 No Max SQL< SV
Pyrene 1 2 20.5 20.5 88 88 041M5B0201 88 J 153 1 0.58 No Max Detect < SV
Total PAHs 1 2 430 430 1,530 1,530 041M5B0201 1,530 1,684 1, 2 0.91 No Max Detect < SV
TOC Normalized PAHs 1 2 240.22 240.22 20.5 20.5 041M5B0201 20.5 290 3 0.07 No Max Detect < SV

Aroclor-1016 0 2 2.05 7 ND 7 U 21.6 N/A 0.32 No Max SQL< SV
Aroclor-1221 0 2 4.2 14.5 ND 14.5 U 67 2 0.22 No Max SQL< SV
Aroclor-1232 0 2 2.05 7 ND 7 U 21.6 N/A 0.32 No Max SQL< SV
Aroclor-1242 0 2 2.05 7 ND 7 U 21.6 N/A 0.32 No Max SQL< SV
Aroclor-1248 0 2 2.05 7 ND 7 U 21.6 N/A 0.32 No Max SQL< SV
Aroclor-1254 2 2 8.7 53 041M5B0201 53 21.6 N/A 2.45 Yes Max Detect > SV
Aroclor-1260 0 2 2.05 7 ND 7 U 21.6 N/A 0.32 No Max SQL< SV
Total PCBs 2 2 23.2 103 041M5B0201 103 21.6 1 4.75 Yes Max Detect > SV

Aldrin 0 2 0.05 0.18 ND 0.18 U N/A Yes No SV
Dieldrin 2 2 0.42 7.1 041M5B0201 7.1 J 0.716 1 9.92 Yes Max Detect > SV
Endosulfan I 0 2 0.105 0.365 ND 0.365 U N/A Yes No SV
Endosulfan II 0 2 0.105 0.365 ND 0.365 U N/A Yes No SV
Endosulfan sulfate 0 2 0.105 0.365 ND 0.365 U N/A Yes No SV
Heptachlor 0 2 0.05 0.18 ND 0.18 U N/A Yes No SV
Heptachlor epoxide 0 2 0.05 0.18 ND 0.18 U N/A Yes No SV
Methoxychlor 0 2 0.5 1.8 ND 1.8 U N/A Yes No SV
Toxaphene 0 2 10.5 36.5 ND 36.5 U N/A Yes No SV
alpha-Chlordane 2 2 0.19 1.2 041M5B0201 1.2 J 1.7 1 0.71 No Max Detect < SV
gamma-Chlordane 1 2 0.05 0.05 1 1 041M5B0201 1 J 1.7 1 0.59 No Max Detect < SV
Total Chlordane 2 2 0.24 2.2 041M5B0201 2.2 1.7 1 1.29 Yes Max Detect > SV
Endrin 0 2 0.105 0.365 ND 0.365 U 3.3 2 0.11 No Max SQL< SV
Endrin aldehyde 0 2 0.105 0.365 ND 0.365 U 3.3 2 0.11 No Max SQL< SV
Endrin ketone 0 2 0.105 0.365 ND 0.365 U 3.3 2 0.11 No Max SQL< SV
Total Endrin 0 2 0.315 1.1 ND 1.1 U 3.3 2 0.33 No Max SQL< SV
alpha-BHC 2 2 0.3 1.8 041M5B0201 1.8 0.32 1 5.63 Yes Max Detect > SV
beta-BHC 0 2 0.05 0.18 ND 0.18 U 0.32 1 0.56 No Max SQL< SV
delta-BHC 0 2 0.05 0.18 ND 0.18 U 0.32 1 0.56 No Max SQL< SV
gamma-BHC (Lindane) 0 2 0.05 0.18 ND 0.18 U 0.32 1 0.56 No Max SQL< SV
Total BHC 2 2 0.45 2.34 041M5B0201 2.34 0.32 2 7.31 Yes Max Detect > SV
4,4'-DDD 1 2 0.105 0.105 2.2 2.2 041M5B0201 2.2 J 1.22 1 1.8 Yes Max Detect > SV
4,4'-DDE 2 2 0.32 3.9 041M5B0201 3.9 2.07 1 1.88 Yes Max Detect > SV
4,4'-DDT 0 2 0.105 0.365 ND 0.365 U 1.19 1 0.31 No Max SQL< SV
Total DDT 2 2 0.53 6.46 041M5B0201 6.46 3.3 2 1.96 Yes Max Detect > SV

1,2,4-Trichlorobenzene 0 2 205 700 ND 700 U N/A Yes No SV
1,2-Dichlorobenzene 0 2 205 700 ND 700 U N/A Yes No SV
1,3-Dichlorobenzene 0 2 205 700 ND 700 U N/A Yes No SV
1,4-Dichlorobenzene 0 2 205 700 ND 700 U N/A Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 2 205 700 ND 700 U N/A Yes No SV
2,4,5-Trichlorophenol 0 2 500 1,700 ND 1,700 U N/A Yes No SV
2,4,6-Trichlorophenol 0 2 205 700 ND 700 U N/A Yes No SV
2,4-Dichlorophenol 0 2 205 700 ND 700 U N/A Yes No SV
2,4-Dimethylphenol 0 2 205 700 ND 700 U N/A Yes No SV
2,4-Dinitrophenol 0 2 500 1,700 ND 1,700 U N/A Yes No SV
2,4-Dinitrotoluene 0 2 205 700 ND 700 U N/A Yes No SV
2,6-Dinitrotoluene 0 2 205 700 ND 700 U N/A Yes No SV
2-Chloronaphthalene 0 2 205 700 ND 700 U N/A Yes No SV
2-Chlorophenol 0 2 205 700 ND 700 U N/A Yes No SV
2-Methyl-4,6-Dinitrophenol 0 2 500 1,700 ND 1,700 U N/A Yes No SV
2-Methylphenol (o-Cresol) 1 2 205 205 200 200 041M5B0201 200 J N/A Yes No SV
2-Nitroaniline 0 2 205 700 ND 700 U N/A Yes No SV
2-Nitrophenol 0 2 205 700 ND 700 U N/A Yes No SV
3,3'-Dichlorobenzidine 0 2 205 700 ND 700 U N/A Yes No SV
3-Nitroaniline 0 2 500 1,700 ND 1,700 UJ N/A Yes No SV
4-Bromophenyl-phenylether 0 2 205 700 ND 700 U N/A Yes No SV
4-Chloro-3-methylphenol 0 2 205 700 ND 700 U N/A Yes No SV
4-Chloroaniline 0 2 205 700 ND 700 U N/A Yes No SV
4-Chlorophenylphenyl ether 0 2 205 700 ND 700 U N/A Yes No SV
4-Methylphenol (p-Cresol) 1 2 205 205 150 150 041M5B0201 150 J N/A Yes No SV
4-Nitroaniline 0 2 500 1,700 ND 1,700 U N/A Yes No SV
4-Nitrophenol 0 2 500 1,700 ND 1,700 U N/A Yes No SV
Benzo(b)fluoranthene 1 2 20.5 20.5 83 83 041M5B0201 83 J N/A No TOC normalized PAHs<TEC
Benzo(g,h,i)perylene 0 2 20.5 70 ND 70 U N/A No TOC normalized PAHs<TEC
Benzo(k)fluoranthene 0 2 20.5 70 ND 70 U N/A No TOC normalized PAHs<TEC
bis(2-Chloroethoxy)methane 0 2 205 700 ND 700 U N/A Yes No SV
bis(2-Chloroethyl)ether 0 2 20.5 70 ND 70 U N/A Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 0 2 205 700 ND 700 U 182 1, 2 3.85 Yes Max SQL > SV
Butylbenzylphthalate 2 2 38 80 041M5B0201 80 J 182 1, 2 0.44 No Max Detect < SV
Carbazole 0 2 205 700 ND 700 UJ N/A Yes No SV
Dibenzofuran 0 2 205 700 ND 700 U N/A Yes No SV
Diethylphthalate 0 2 205 700 ND 700 U 182 1, 2 3.85 Yes Max SQL > SV
Dimethylphthalate 0 2 205 700 ND 700 U 182 1, 2 3.85 Yes Max SQL > SV
Di-n-butylphthalate 0 2 205 700 ND 700 U 182 1, 2 3.85 Yes Max SQL > SV
Di-n-octylphthalate 0 2 205 700 ND 700 U 182 1, 2 3.85 Yes Max SQL > SV
Hexachlorobenzene 0 2 205 700 ND 700 U N/A Yes No SV

Metals (mg/kg)

PAHs ( g/kg)

PCBs ( g/kg)

Pesticides ( g/kg)

SVOCs ( g/kg)



Table 11-1-30
Wetland 5B Phase II 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed

Min 
SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Hexachlorobutadiene 0 2 205 700 ND 700 U N/A Yes No SV
Hexachlorocyclopentadiene 0 2 205 700 ND 700 UJ N/A Yes No SV
Hexachloroethane 0 2 205 700 ND 700 U N/A Yes No SV
Indeno(1,2,3-cd)pyrene 0 2 20.5 70 ND 70 U N/A No TOC normalized PAHs<TEC
Isophorone 0 2 205 700 ND 700 U N/A Yes No SV
Nitrobenzene 0 2 205 700 ND 700 U N/A Yes No SV
N-Nitroso-di-n-propylamine 0 2 20.5 70 ND 70 U N/A Yes No SV
N-Nitrosodiphenylamine 0 2 205 700 ND 700 U N/A Yes No SV
Pentachlorophenol 0 2 500 1,700 ND 1,700 U N/A Yes No SV
Phenol 0 2 205 700 ND 700 U N/A Yes No SV

1,1,1-Trichloroethane 0 2 6 15.5 ND 15.5 U N/A Yes No SV
1,1,2,2-Tetrachloroethane 0 2 6 15.5 ND 15.5 U N/A Yes No SV
1,1,2-Trichloroethane 0 2 6 15.5 ND 15.5 U N/A Yes No SV
1,1-Dichloroethane 0 2 6 15.5 ND 15.5 U N/A Yes No SV
1,1-Dichloroethene 0 2 6 15.5 ND 15.5 U N/A Yes No SV
1,2-Dichloroethane 0 2 6 15.5 ND 15.5 U N/A Yes No SV
1,2-Dichloroethene (total) 1 2 6 6 11 11 041M5B0201 11 J N/A Yes No SV
1,2-Dichloropropane 0 2 6 15.5 ND 15.5 U N/A Yes No SV
2-Butanone (MEK) 0 2 6 15.5 ND 15.5 U N/A Yes No SV
2-Hexanone 0 2 6 15.5 ND 15.5 U N/A Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 2 6 15.5 ND 15.5 U N/A Yes No SV
Acetone 2 2 66 180 041M5B0101 180 N/A Yes No SV
Benzene 0 2 6 15.5 ND 15.5 U N/A Yes No SV
Bromodichloromethane 0 2 6 15.5 ND 15.5 U N/A Yes No SV
Bromoform 0 2 6 15.5 ND 15.5 U N/A Yes No SV
Bromomethane 0 2 6 15.5 ND 15.5 U N/A Yes No SV
Carbon disulfide 0 2 6 15.5 ND 15.5 U N/A Yes No SV
Carbon tetrachloride 0 2 6 15.5 ND 15.5 U N/A Yes No SV
Chlorobenzene 1 2 6 6 7 7 041M5B0201 7 J N/A Yes No SV
Chloroethane 0 2 6 15.5 ND 15.5 U N/A Yes No SV
Chloroform 0 2 6 15.5 ND 15.5 U N/A Yes No SV
Chloromethane 0 2 6 15.5 ND 15.5 U N/A Yes No SV
cis-1,3-Dichloropropene 0 2 6 15.5 ND 15.5 U N/A Yes No SV
Dibromochloromethane 0 2 6 15.5 ND 15.5 U N/A Yes No SV
Ethylbenzene 0 2 6 15.5 ND 15.5 U N/A Yes No SV
Methylene chloride 0 2 6 15.5 ND 15.5 U N/A Yes No SV
Styrene 0 2 6 15.5 ND 15.5 U N/A Yes No SV
Tetrachloroethene 0 2 6 15.5 ND 15.5 U N/A Yes No SV
Toluene 1 2 6 6 13 13 041M5B0201 13 J N/A Yes No SV
trans-1,3-Dichloropropene 0 2 6 15.5 ND 15.5 U N/A Yes No SV
Trichloroethene 0 2 6 15.5 ND 15.5 U N/A Yes No SV
Vinyl chloride 1 2 2 2 42 42 041M5B0201 42 N/A Yes No SV
Xylene (Total) 0 2 6 15.5 ND 15.5 U N/A Yes No SV

SVOCs ( g/kg) - cont.

 SHQ = Screening Hazard Quotient Parameters in bold were detected and exceeded screening values.
 J = Estimated value UJ = Not detected.  SQL is estimated.

g/kg = micrograms per kilograms

Notes:
Sources for Screening Values:

VOCs ( g/kg)

 U or ND = Not Detected at or above the SQL mg/kg oc = milligrams per kilograms - organic carbon

1 = USEPA Region 4 Screening Value.  Detailed explanation for SVs provided in Section 8.0. HQ = Hazard Quotient mg/kg = milligrams per kilograms
2 = FDEP Threshold effects level N/A = No screening value available.

Supporting Information:
SV = Screening Value SQL = Sample Quantitation Limit D = Diluted Result



Table 11-1-31
Wetland 5B  Phase II
Sediment COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum 4,4'-DDD 2-Methylphenol (o-Cresol) 1,2-Dichloroethene (total)
Barium 4,4'-DDE 4-Methylphenol (p-Cresol) Acetone
Beryllium alpha-BHC Chlorobenzene
Cadmium Dieldrin Toluene
Calcium Total BHC Vinyl chloride
Chromium Total Chlordane
Cobalt Total DDT
Copper Aroclor-1254
Iron Total PCBs
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Cyanide (CN) Aldrin 1,2,4-Trichlorobenzene 1,1,1-Trichloroethane
Thallium Endosulfan I 1,2-Dichlorobenzene 1,1,2,2-Tetrachloroethane

Endosulfan II 1,3-Dichlorobenzene 1,1,2-Trichloroethane
Endosulfan sulfate 1,4-Dichlorobenzene 1,1-Dichloroethane
Heptachlor 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1-Dichloroethene
Heptachlor epoxide 2,4,5-Trichlorophenol 1,2-Dichloroethane
Methoxychlor 2,4,6-Trichlorophenol 1,2-Dichloropropane
Toxaphene 2,4-Dichlorophenol 2-Butanone (MEK)

2,4-Dimethylphenol 2-Hexanone
2,4-Dinitrophenol 4-Methyl-2-Pentanone (MIBK)
2,4-Dinitrotoluene Benzene
2,6-Dinitrotoluene Bromodichloromethane
2-Chloronaphthalene Bromoform
2-Chlorophenol Bromomethane
2-Methyl-4,6-Dinitrophenol Carbon disulfide
2-Nitroaniline Carbon tetrachloride
2-Nitrophenol Chloroethane
3,3'-Dichlorobenzidine Chloroform
3-Nitroaniline Chloromethane
4-Bromophenyl-phenylether cis-1,3-Dichloropropene
4-Chloro-3-methylphenol Dibromochloromethane
4-Chloroaniline Ethylbenzene
4-Chlorophenylphenyl ether Methylene chloride
4-Nitroaniline Styrene
4-Nitrophenol Tetrachloroethene
bis(2-Chloroethoxy)methane trans-1,3-Dichloropropene
bis(2-Chloroethyl)ether Trichloroethene
bis(2-Ethylhexyl)phthalate (BEHP) Xylene (Total)
Carbazole
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Isophorone
Naphthalene
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol

Not Detected Parameters

Detected Parameters



Table 11-1-32
Wetland 5B Phase II 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement 
Value

Refinement 
Value Source

Maximum 
Result    SV 

HQ

Average 
Result    
SV HQ

Maximum 
Result   RV 

HQ

Average 
Result   
RV HQ

Number 
Detected 

> RV
Reference 

Concentration

Number 
Detected > 
Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

Aluminum 2 2 5,500 491 10,500 10,500 041M5B0201 NA 0 13,610 0 No EPC < RC
Barium 2 2 15.8 1.3 30.2 30.2 J 041M5B0201 NA 0 14 1 Yes EPC > RC and no RV
Beryllium 1 2 0.035 0.035 0.035 0.258 0.48 0.48 0.48 J 041M5B0201 NA 0 0.84 0 No EPC < RC
Cadmium 2 2 110 0.3 220 220 041M5B0201 0.68 4.21 PEL 325 163 52.3 26.2 1 1.8 1 Yes EPC > RV and RC
Calcium 2 2 2,250 109 4,400 4,400 J 041M5B0201 NA 0 10,756.67 0 No EPC < RC
Chromium 2 2 212 7.9 416 416 041M5B0201 52.3 160 PEL 7.95 4.05 2.6 1.32 1 39.37 1 Yes EPC > RV and RC
Cobalt 1 2 0.1 0.1 0.1 2.7 5.3 5.3 5.3 J 041M5B0201 NA 0 2.8 1 Yes EPC > RC and no RV
Copper 1 2 1.55 1.55 1.55 135 268 268 268 041M5B0201 18.7 108 PEL 14.3 7.21 2.48 1.25 1 19.5 1 Yes EPC > RV and RC
Cyanide (CN) 0 2 1.09 0.325 1.85 1.09 1.85 U ND NA 0 5.22 0 No Parameter Not Detected
Iron 2 2 1,800 306 3,290 3,290 041M5B0201 NA 0 11,911.67 0 No EPC < RC
Lead 2 2 249 17.9 481 481 J 041M5B0201 30.2 112 PEL 15.9 8.26 4.29 2.23 1 82.47 1 Yes EPC > RV and RC
Magnesium 2 2 348 27.1 668 668 J 041M5B0201 NA 0 7,513.33 0 No EPC < RC
Manganese 2 2 22.1 1.4 42.7 42.7 041M5B0201 NA 0 37.97 1 Yes EPC > RC and no RV
Mercury 1 2 0.025 0.025 0.025 0.353 0.68 0.68 0.68 041M5B0201 0.13 0.696 PEL 5.23 2.71 0.98 0.51 0 0.55 1 No EPC > RC, but < RV
Nickel 2 2 48.1 2.2 93.9 93.9 041M5B0201 15.9 42.8 PEL 5.91 3.02 2.19 1.12 1 9.28 1 Yes EPC > RV and RC
Potassium 2 2 129 10.5 247 247 J 041M5B0201 NA 0 1,628.67 0 No EPC < RC
Selenium 1 2 0.1 0.1 0.1 1.85 3.6 3.6 3.6 041M5B0201 NA 0 3.45 1 Yes EPC > RC and no RV
Silver 1 2 0.135 0.135 0.135 2.67 5.2 5.2 5.2 J 041M5B0201 0.73 1.77 PEL 7.09 3.64 2.94 1.51 1 2.1 1 Yes EPC > RV and RC
Sodium 1 2 1.3 1.3 1.3 48.3 95.2 95.2 95.2 J 041M5B0201 NA 0 18,993.33 0 No EPC < RC
Thallium 0 2 0.35 0.1 0.6 0.35 0.6 U ND NA 0 1.57 0 No Parameter Not Detected
Vanadium 1 2 0.415 0.415 0.415 9.61 18.8 18.8 18.8 J 041M5B0201 NA 0 28.67 0 No EPC < RC
Zinc 2 2 585 9.8 1,160 1,160 041M5B0201 124 271 PEL 9.35 4.72 4.28 2.16 1 36.73 1 Yes EPC > RV and RC

Aroclor-1016 0 2 4.53 2.05 7 4.53 7 U ND 21.6 189 PEL 0.32 0.21 0.04 0.02 0 0 No Parameter Not Detected
Aroclor-1221 0 2 9.35 4.2 14.5 9.35 14.5 U ND 67 189 PEL 0.22 0.14 0.08 0.05 0 0 No Parameter Not Detected
Aroclor-1232 0 2 4.53 2.05 7 4.53 7 U ND 21.6 189 PEL 0.32 0.21 0.04 0.02 0 0 No Parameter Not Detected
Aroclor-1242 0 2 4.53 2.05 7 4.53 7 U ND 21.6 189 PEL 0.32 0.21 0.04 0.02 0 0 No Parameter Not Detected
Aroclor-1248 0 2 4.53 2.05 7 4.53 7 U ND 21.6 189 PEL 0.32 0.21 0.04 0.02 0 0 No Parameter Not Detected
Aroclor-1254 2 2 30.9 8.7 53 53 041M5B0201 21.6 189 PEL 2.45 1.43 0.28 0.16 0 0 No RV HQ <1 and no RC
Aroclor-1260 0 2 4.53 2.05 7 4.53 7 U ND 21.6 189 PEL 0.32 0.21 0.04 0.02 0 0 No Parameter Not Detected
Total PCBs 2 2 62.8 23.2 103 103 041M5B0201 21.6 189 PEL 4.75 2.91 0.54 0.33 0 0 No RV HQ <1 and no RC

Aldrin 0 2 0.115 0.05 0.18 0.115 0.18 U ND NA 0 0 No Parameter Not Detected
Dieldrin 2 2 3.76 0.42 7.1 7.1 J 041M5B0201 0.72 4.3 PEL 9.92 5.25 1.65 0.87 1 0 Yes RV HQ > 1 and no RC
Endosulfan I 0 2 0.235 0.105 0.365 0.235 0.365 U ND NA 0 0 No Parameter Not Detected
Endosulfan II 0 2 0.235 0.105 0.365 0.235 0.365 U ND NA 0 0 No Parameter Not Detected
Endosulfan sulfate 0 2 0.235 0.105 0.365 0.235 0.365 U ND NA 0 0 No Parameter Not Detected
Heptachlor 0 2 0.115 0.05 0.18 0.115 0.18 U ND NA 0 0 No Parameter Not Detected
Heptachlor epoxide 0 2 0.115 0.05 0.18 0.115 0.18 U ND NA 0 0 No Parameter Not Detected
Methoxychlor 0 2 1.15 0.5 1.8 1.15 1.8 U ND NA 0 0 No Parameter Not Detected
Toxaphene 0 2 23.5 10.5 36.5 23.5 36.5 U ND NA 0 0 No Parameter Not Detected
alpha-Chlordane 2 2 0.695 0.19 1.2 1.2 J 041M5B0201 1.7 4.79 PEL 0.71 0.41 0.25 0.15 0 0 No RV HQ <1 and no RC
gamma-Chlordane 1 2 0.05 0.05 0.05 0.525 1 1 1 J 041M5B0201 1.7 4.79 PEL 0.59 0.31 0.21 0.11 0 0 No RV HQ <1 and no RC
Total Chlordane 2 2 1.22 0.24 2.2 2.2 041M5B0201 1.7 4.79 PEL 1.29 0.72 0.46 0.26 0 0 No RV HQ <1 and no RC
alpha-BHC 2 2 1.05 0.3 1.8 1.8 041M5B0201 0.99 PEL 1.82 1.06 1 0 Yes RV HQ > 1 and no RC
beta-BHC 0 2 0.115 0.05 0.18 0.115 0.18 U ND 0.32 0.99 PEL 0.56 0.36 0.18 0.12 0 0 No Parameter Not Detected
delta-BHC 0 2 0.115 0.05 0.18 0.115 0.18 U ND 0.32 0.99 PEL 0.56 0.36 0.18 0.12 0 0 No Parameter Not Detected
gamma-BHC (Lindane) 0 2 0.115 0.05 0.18 0.115 0.18 U ND 0.32 0.99 PEL 0.56 0.36 0.18 0.12 0 0 No Parameter Not Detected
Total BHC 2 2 1.4 0.45 2.34 2.34 041M5B0201 0.32 0.99 PEL 7.31 4.36 2.36 1.41 1 0 Yes RV HQ > 1 and no RC
4,4'-DDD 1 2 0.105 0.105 0.105 1.15 2.2 2.2 2.2 J 041M5B0201 1.22 7.81 PEL 1.8 0.95 0.28 0.15 0 50 0 No EPC < RC and RV
4,4'-DDE 2 2 2.11 0.32 3.9 3.9 041M5B0201 2.07 374 PEL 1.88 1.02 0.01 0.01 0 40 0 No EPC < RC and RV
4,4'-DDT 0 2 0.235 0.105 0.365 0.235 0.365 U ND 1.19 4.77 PEL 0.31 0.20 0.08 0.05 0 20 0 No Parameter Not Detected
Total DDT 2 2 3.5 0.53 6.46 6.46 041M5B0201 3.3 51.7 PEL 1.96 1.06 0.13 0.07 0 110 0 No EPC < RC and RV

1,2,4-Trichlorobenzene 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected
1,2-Dichlorobenzene 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected
1,4-Dichlorobenzene 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 2 1,100 500 1,700 1,100 1,700 U ND NA 0 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected
2,4-Dichlorophenol 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected
2,4-Dimethylphenol 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrophenol 0 2 1,100 500 1,700 1,100 1,700 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected
2-Chloronaphthalene 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected
2-Chlorophenol 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 2 1,100 500 1,700 1,100 1,700 U ND NA 0 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 1 2 205 205 205 203 200 200 200 J 041M5B0201 NA 0 0 Yes No SV, no RV, and no RC
2-Nitroaniline 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected
2-Nitrophenol 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected
3-Nitroaniline 0 2 1,100 500 1,700 1,100 1,700 UJ ND NA 0 0 No Parameter Not Detected
4-Bromophenyl-phenylether 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected

Metals (mg/kg)

PCBs ( g/kg)

Pesticides ( g/kg)

SVOCs ( g/kg)



Table 11-1-32
Wetland 5B Phase II 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement 
Value

Refinement 
Value Source

Maximum 
Result    SV 

HQ

Average 
Result    
SV HQ

Maximum 
Result   RV 

HQ

Average 
Result   
RV HQ

Number 
Detected 

> RV
Reference 

Concentration

Number 
Detected > 
Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale
4-Chloro-3-methylphenol 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected
4-Chloroaniline 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected

4-Methylphenol (p-Cresol) 1 2 205 205 205 178 150 150 150 J 041M5B0201 NA 0 0 Yes No SV, no RV, and no RC
4-Nitroaniline 0 2 1,100 500 1,700 1,100 1,700 U ND NA 0 0 No Parameter Not Detected
4-Nitrophenol 0 2 1,100 500 1,700 1,100 1,700 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 2 45.3 20.5 70 45.3 70 U ND NA 0 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 0 2 453 205 700 453 700 U ND 182 2647 PEL 3.85 2.49 0.26 0.17 0 0 No Parameter Not Detected
Carbazole 0 2 453 205 700 453 700 UJ ND NA 0 0 No Parameter Not Detected
Dibenzofuran 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected
Diethylphthalate 0 2 453 205 700 453 700 U ND 182 2647 PEL 3.85 2.49 0.26 0.17 0 0 No Parameter Not Detected
Dimethylphthalate 0 2 453 205 700 453 700 U ND 182 2647 PEL 3.85 2.49 0.26 0.17 0 0 No Parameter Not Detected
Di-n-butylphthalate 0 2 453 205 700 453 700 U ND 182 2647 PEL 3.85 2.49 0.26 0.17 0 0 No Parameter Not Detected
Di-n-octylphthalate 0 2 453 205 700 453 700 U ND 182 2647 PEL 3.85 2.49 0.26 0.17 0 0 No Parameter Not Detected
Hexachlorobenzene 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected
Hexachlorobutadiene 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 2 453 205 700 453 700 UJ ND NA 0 0 No Parameter Not Detected
Hexachloroethane 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected
Isophorone 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected
Nitrobenzene 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 2 45.3 20.5 70 45.3 70 U ND NA 0 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected
Pentachlorophenol 0 2 1,100 500 1,700 1,100 1,700 U ND NA 0 0 No Parameter Not Detected
Phenol 0 2 453 205 700 453 700 U ND NA 0 0 No Parameter Not Detected

1,1,1-Trichloroethane 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
1,1,2,2-Tetrachloroethane 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethane 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethene 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethane 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethene (total) 1 2 6 6 6 8.5 11 11 11 J 041M5B0201 NA 0 0 Yes No SV, no RV, and no RC
1,2-Dichloropropane 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
2-Butanone (MEK) 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
2-Hexanone 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
Acetone 2 2 123 66 180 180 041M5B0101 NA 0 0 Yes No SV, no RV, and no RC
Benzene 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
Bromodichloromethane 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
Bromoform 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
Bromomethane 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
Carbon disulfide 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
Carbon tetrachloride 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
Chlorobenzene 1 2 6 6 6 6.5 7 7 7 J 041M5B0201 NA 0 0 Yes No SV, no RV, and no RC
Chloroethane 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
Chloroform 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
Chloromethane 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
cis-1,3-Dichloropropene 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
Dibromochloromethane 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
Ethylbenzene 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
Methylene chloride 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
Styrene 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
Tetrachloroethene 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
Toluene 1 2 6 6 6 9.5 13 13 13 J 041M5B0201 NA 0 0 Yes No SV, no RV, and no RC
trans-1,3-Dichloropropene 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
Trichloroethene 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected
Vinyl chloride 1 2 2 2 2 22 42 42 42 041M5B0201 NA 0 0 Yes No SV, no RV, and no RC
Xylene (Total) 0 2 10.8 6 15.5 10.8 15.5 U ND NA 0 0 No Parameter Not Detected

Sources for Refinement Values (RVs): Supporting Information: Supporting Information:
PEL = FDEP Probable Effects Level SQL = Sample Quantitation Limit J = Estimated Value SV   = Screening value (detailed explanation for SVs provided in Section 8). N/R   = No refinement value available.
MEC = Swartz Midrange Effect Concentration HQ = Hazard Quotient UJ = Not detected.  SQL is estimated.  RV   = Refinement value (detailed explanation of RVs provided in Section 8). N/A   = Not applicable.
  N/A = No screening value available D = Diluted Result HQ   = Hazard Quotient. Average result calculations include summing detections and one half the detection limits for not detected parameters. 
  U or ND = Not Detected at or above the SQL PEL  = Probable effects level. As a result, some average detections may exceed the maximum detections
  Parameters in bold were detected and exceeded screening values. NAS Pensacola basewide levels used as reference values for 4,4'-DDT, 4,4'-DDD, 4,4'-DDE and total DDT.

VOCs ( g/kg)

Notes:

SVOCs ( g/kg) - cont.



Table 11-1-33
Wetland  5B Phase II 
Sediment COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs
Detected Parameters

Barium Dieldrin 2-Methylphenol (o-Cresol) Vinyl chloride
Cadmium alpha-BHC 4-Methylphenol (p-Cresol)
Chromium Total BHC
Cobalt
Copper
Lead
Manganese
Nickel
Selenium
Silver
Zinc



Table 11-1-34
Wetland 5B Phase II 
Mean ERM Quotient

Sample_ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient

041M5B0101 11/17/1995 mg/kg 0.07 UJ Arsenic 8.2 70 0.00
041M5B0101 11/17/1995 mg/kg 0.3 J Cadmium 1.2 9.6 0.03
041M5B0101 11/17/1995 mg/kg 7.9 Chromium 81 370 0.02
041M5B0101 11/17/1995 mg/kg 1.55 U Copper 34 270 0.01
041M5B0101 11/17/1995 mg/kg 17.9 J Lead 46.7 218 0.08
041M5B0101 11/17/1995 mg/kg 0.025 U Mercury 0.15 0.71 0.04
041M5B0101 11/17/1995 mg/kg 2.2 J Nickel 20.9 51.6 0.04
041M5B0101 11/17/1995 mg/kg 0.135 UJ Silver 1 3.7 0.04
041M5B0101 11/17/1995 mg/kg 9.8 Zinc 150 410 0.02
041M5B0101 11/17/1995 g/kg 0.32 J 4,4'-DDE 2.2 27 0.01
041M5B0101 11/17/1995 g/kg 0.105 U 4,4'-DDT 1.58 46.1 0.00
041M5B0101 11/17/1995 g/kg 23.15 Total PCBs 22.7 180 0.13
041M5B0101 11/17/1995 g/kg 20.5 U 2-Methylnaphthalene 70 670 0.03
041M5B0101 11/17/1995 g/kg 10 U Acenaphthene 16 500 0.02
041M5B0101 11/17/1995 g/kg 20.5 U Acenaphthylene 44 640 0.03
041M5B0101 11/17/1995 g/kg 205 U Anthracene 85.3 1,100 0.19
041M5B0101 11/17/1995 g/kg 20.5 U Benzo(a)anthracene 261 1,600 0.01
041M5B0101 11/17/1995 g/kg 20.5 U Benzo(a)pyrene 430 1,600 0.01
041M5B0101 11/17/1995 g/kg 20.5 U Chrysene 384 2,800 0.01
041M5B0101 11/17/1995 g/kg 20.5 U Dibenz(a,h)anthracene 63.4 260 0.08
041M5B0101 11/17/1995 g/kg 20.5 U Fluoranthene 600 5,100 0.00
041M5B0101 11/17/1995 g/kg 10 U Fluorene 19 540 0.02
041M5B0101 11/17/1995 g/kg 20.5 U Naphthalene 160 2,100 0.01
041M5B0101 11/17/1995 g/kg 20.5 U Phenanthrene 240 1,500 0.01
041M5B0101 11/17/1995 g/kg 20.5 U Pyrene 665 2,600 0.01
041M5B0101 11/17/1995 ERM Quotient Sum 0.86
041M5B0101 11/17/1995 Mean ERM Quotient 0.03
041M5B0101 11/17/1995 Mean ERM Quotient without ND 0.01
041M5B0101 11/17/1995 Mean ERM Quotient Category 2.00
041M5B0201 11/17/1995 mg/kg 1.3 J Arsenic 8.2 70 0.02

041M5B0201 11/17/1995 mg/kg 220 Cadmium 1.2 9.6 22.92
041M5B0201 11/17/1995 mg/kg 416 Chromium 81 370 1.12
041M5B0201 11/17/1995 mg/kg 268 Copper 34 270 0.99

041M5B0201 11/17/1995 mg/kg 481 J Lead 46.7 218 2.21
041M5B0201 11/17/1995 mg/kg 0.68 Mercury 0.15 0.71 0.96

041M5B0201 11/17/1995 mg/kg 93.9 Nickel 20.9 51.6 1.82
041M5B0201 11/17/1995 mg/kg 5.2 J Silver 1 3.7 1.41
041M5B0201 11/17/1995 mg/kg 1,160 Zinc 150 410 2.83
041M5B0201 11/17/1995 g/kg 3.9 4,4'-DDE 2.2 27 0.14
041M5B0201 11/17/1995 g/kg 0.365 U 4,4'-DDT 1.58 46.1 0.01
041M5B0201 11/17/1995 g/kg 102.5 Total PCBs 22.7 180 0.57
041M5B0201 11/17/1995 g/kg 70 U 2-Methylnaphthalene 70 670 0.10
041M5B0201 11/17/1995 g/kg 34.5 U Acenaphthene 16 500 0.07
041M5B0201 11/17/1995 g/kg 70 U Acenaphthylene 44 640 0.11
041M5B0201 11/17/1995 g/kg 700 U Anthracene 85.3 1,100 0.64
041M5B0201 11/17/1995 g/kg 70 U Benzo(a)anthracene 261 1,600 0.04
041M5B0201 11/17/1995 g/kg 70 U Benzo(a)pyrene 430 1,600 0.04
041M5B0201 11/17/1995 g/kg 70 U Chrysene 384 2,800 0.03
041M5B0201 11/17/1995 g/kg 70 U Dibenz(a,h)anthracene 63.4 260 0.27
041M5B0201 11/17/1995 g/kg 110 J Fluoranthene 600 5,100 0.02
041M5B0201 11/17/1995 g/kg 34.5 U Fluorene 19 540 0.06
041M5B0201 11/17/1995 g/kg 70 U Naphthalene 160 2,100 0.03
041M5B0201 11/17/1995 g/kg 70 U Phenanthrene 240 1,500 0.05
041M5B0201 11/17/1995 g/kg 88 J Pyrene 665 2,600 0.03
041M5B0201 11/17/1995 ERM Quotient Sum 36.49
041M5B0201 11/17/1995 Mean ERM Quotient 1.46
041M5B0201 11/17/1995 Mean ERM Quotient without ND 1.40
041M5B0201 11/17/1995 Mean ERM Quotient Category 3.00

Notes:
ERL = Effects Range Low
ERM = Effects Range Median
mg/kg = milligrams per kilogram
g/kg = micrograms per kilogram

U = not detected at or above the SQL (value in table is 1/2 reported value)
J = estimated value
Shaded cells indicate constituent exceeds ERL.
Shaded and bold cells indicate constituent exceeds ERM.



Table 11-1-35
Wetland 5B Phase II 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 1 1 2,060 2,060 2,060 041W5B0201 2,060 13 FDEP 158 Yes Max Detect > SV
Antimony 0 1 1 1 1 1 ND 1 UJ 160 EPA 0.01 No Max SQL< SV
Arsenic 0 1 1 1 1 1 ND 1 UJ 50 FDEP 0.02 No Max SQL< SV
Barium 1 1 27.8 27.8 27.8 041W5B0201 27.8 J NA Yes No SV
Beryllium 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 0.13 FDEP 3.85 Yes Max SQL > SV
Cadmium 1 1 19 19 19 041W5B0201 19 0.66 EPA 28.8 Yes Max Detect > SV
Calcium 1 1 15,600 15,600 15,600 041W5B0201 15,600 NA Yes No SV
Chromium 1 1 40.8 40.8 40.8 041W5B0201 40.8 J 11 EPA 3.71 Yes Max Detect > SV
Cobalt 1 1 3.9 3.9 3.9 041W5B0201 3.9 J NA Yes No SV
Copper 1 1 52.7 52.7 52.7 041W5B0201 52.7 6.54 EPA 8.06 Yes Max Detect > SV
Cyanide (CN) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 5.2 EPA 0.48 No Max SQL< SV
Iron 1 1 2,890 2,890 2,890 041W5B0201 2,890 NA Yes No SV
Lead 1 1 94.1 94.1 94.1 041W5B0201 94.1 1.32 EPA 71.3 Yes Max Detect > SV
Magnesium 1 1 3,250 3,250 3,250 041W5B0201 3,250 J NA Yes No SV
Manganese 1 1 109 109 109 041W5B0201 109 NA Yes No SV
Mercury 1 1 0.14 0.14 0.14 041W5B0201 0.14 J 0.012 EPA 11.7 Yes Max Detect > SV
Nickel 0 1 13.1 13.1 13.1 13.1 ND 13.1 U 87.71 EPA 0.15 No Max SQL< SV
Potassium 1 1 2,160 2,160 2,160 041W5B0201 2,160 J NA Yes No SV
Selenium 0 1 1.5 1.5 1.5 1.5 ND 1.5 U 5 EPA 0.3 No Max SQL< SV
Silver 0 1 2 2 2 2 ND 2 UJ 0.012 EPA 167 Yes Max SQL > SV
Sodium 1 1 12,600 12,600 12,600 041W5B0201 12,600 NA Yes No SV
Thallium 0 1 1.5 1.5 1.5 1.5 ND 1.5 U 4 EPA 0.38 No Max SQL< SV
Vanadium 1 1 5.2 5.2 5.2 041W5B0201 5.2 J NA Yes No SV
Zinc 1 1 189 189 189 041W5B0201 189 58.91 EPA 3.21 Yes Max Detect > SV
Pesticides  ( g/L)
Aldrin 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Dieldrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan I 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.056 EPA 0.45 No Max SQL< SV
Endosulfan II 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan sulfate 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Heptachlor 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.0038 EPA 6.58 Yes Max SQL > SV
Heptachlor epoxide 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 Yes Max SQL > SV
Methoxychlor 0 1 0.25 0.25 0.25 0.25 ND 0.25 U NA Yes No SV
Toxaphene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
alpha-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Total Chlordane 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0043 EPA 11.6 Yes Max SQL > SV
Endrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin aldehyde 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin ketone 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 21.7 Yes Max SQL > SV
Total Endrin 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
alpha-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
beta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
delta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-BHC (Lindane) 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.08 EPA 0.31 No Max SQL< SV
Total BHC 0 1 0.1 0.1 0.1 0.1 ND 0.1 U NA Yes No SV
4,4'-DDD 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 Yes Max SQL > SV
4,4'-DDE 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 Yes Max SQL > SV
4,4'-DDT 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 84.7 Yes Max SQL > SV
Total DDT 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
PCBs ( g/L)
Aroclor-1016 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1221 0 1 1 1 1 1 ND 1 U NA Yes No SV
Aroclor-1232 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1242 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1248 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1254 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1260 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 EPA 35.7 Yes Max SQL > SV
Total PCB 0 1 4 4 4 4 ND 4 U NA Yes No SV



Table 11-1-35
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Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

SVOCs  ( g/L)
1,2,4-Trichlorobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4,5-Trichlorophenol 0 1 10 10 10 10 ND 10 U NA Yes No SV
2,4,6-Trichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dimethylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dinitrophenol 0 1 10 10 10 10 ND 10 U NA Yes No SV
2,4-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,6-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Chloronaphthalene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Chlorophenol 1 1 1 1 1 041W5B0201 1 J 43.8 EPA 0.02 No Max Detect < SV
2-Methyl-4,6-Dinitrophenol 0 1 10 10 10 10 ND 10 U NA Yes No SV
2-Methylphenol (o-Cresol) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Nitroaniline 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Nitrophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
3,3'-Dichlorobenzidine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
3-Nitroaniline 0 1 10 10 10 10 ND 10 U NA Yes No SV
4-Bromophenyl-phenylether 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chloro-3-methylphenol 1 1 1 1 1 041W5B0201 1 J NA Yes No SV
4-Chloroaniline 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chlorophenylphenyl ether 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Methylphenol (p-Cresol) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Nitroaniline 0 1 10 10 10 10 ND 10 U NA Yes No SV
4-Nitrophenol 0 1 10 10 10 10 ND 10 U NA Yes No SV
Benzo(b)fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(g,h,i)perylene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(k)fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
bis(2-Chloroethoxy)methane 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
bis(2-Chloroethyl)ether 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 1 1 2 2 2 041W5B0201 2 J 0.3 EPA 6.67 Yes Max Detect > SV
Butylbenzylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Dibenzofuran 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Diethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Dimethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Di-n-butylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 9.4 EPA 0.27 No Max SQL< SV
Di-n-octylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Hexachlorobutadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorocyclopentadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachloroethane 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Indeno(1,2,3-cd)pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Isophorone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Nitrobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
N-Nitroso-di-n-propylamine 1 1 1 1 1 041W5B0201 1 J NA Yes No SV
N-Nitrosodiphenylamine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Pentachlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Phenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
PAHs ( g/L)
2-Methylnaphthalene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Acenaphthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Acenaphthylene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(a)anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(a)pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chrysene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Dibenz(a,h)anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Fluorene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Naphthalene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 26 FDEP 0.02 No Max SQL< SV
Phenanthrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
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Number 
Detected

Number 
Analyzed

Average 
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Average 
Result
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Detected
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Detected
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Detection 
Location EPC Q

Screening 
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Screening 
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Retained for 
Refinement? Rationale

PAHs ( g/L) - cont.
Pyrene 1 1 2 2 2 041W5B0201 2 NA Yes No SV
Total PAH 1 1 8 8 8 041W5B0201 8 NA Yes No SV
VOCs ( g/L)
1,1,1-Trichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 270 FDEP 0.00 No Max SQL< SV
1,1,2,2-Tetrachloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1,2-Trichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1-Dichloroethane 1 1 3 3 3 041W5B0201 3 NA Yes No SV
1,1-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 3.2 FDEP 0.16 No Max SQL< SV
1,2-Dibromo-3-Chloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dibromoethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 15.8 EPA 0.03 No Max SQL< SV
1,2-Dichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,3-Dichlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,4-Dichlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 3 FDEP 0.17 No Max SQL< SV
2-Hexanone 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Acetone 1 1 8 8 8 041W5B0201 8 J NA Yes No SV
Benzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 53 EPA 0.01 No Max SQL< SV
Bromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromodichloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromoform 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromomethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon disulfide 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon tetrachloride 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 17 FDEP 0.03 No Max SQL< SV
Chloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chloroform 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 289 EPA 0.00 No Max SQL< SV
Chloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
cis-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Dibromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Ethylbenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 453 EPA 0.00 No Max SQL< SV
Methylene chloride 0 1 4 4 4 4 ND 4 U 1,580 FDEP 0.00 No Max SQL< SV
Styrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Tetrachloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Toluene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 175 EPA 0.00 No Max SQL< SV
trans-1,2-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
trans-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Trichloroethene 1 1 10 10 10 041W5B0201 10 NA Yes No SV
Vinyl chloride 1 1 6 6 6 041W5B0201 6 NA Yes No SV
Xylene (Total) 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV

Notes:
Sources for Screening Values (SVs): Supporting Information: Supporting Information:
EPA = Ambient Water Quality Criteria SQL = Sample Quanitation Limit SV   = Screening value (detailed explanation for SVs provided in Section 8). Average result calculations include summing detections and one half the detection  
FDEP = Surface Water Quality Criteria HQ = Hazard Quotient RV   = Refinement value (detailed explanation of RVs provided in Section 8). limits for not detected parameters.  As a result, some average detections may
 N/A = No screening value available HQ   = Hazard Quotient. exceed the maximum detections.
 U or ND = Not Detected at or above the SQL N/R   = No refinement value available. Parameters in bold were detected and exceeded the screening value.
 J = Estimated Value N/A   = Not Applicable.
 UJ = Not detected.  SQL is estimated.  
 D = Diluted Result



Table 11-1-36
Wetland 5B Phase II
Surface Water COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum None 4-Chloro-3-methylphenol 1,1-Dichloroethane
Barium bis(2-Ethylhexyl)phthalate (BEHP) Acetone
Cadmium N-Nitroso-di-n-propylamine Trichloroethene
Calcium Pyrene Vinyl chloride
Chromium Total PAHs
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Potassium
Sodium
Vanadium
Zinc

Beryllium Aldrin 1,2,4-Trichlorobenzene 1,1,2,2-Tetrachloroethane
Silver Dieldrin 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1,2-Trichloroethane

Endosulfan II 2,4,5-Trichlorophenol 1,2-Dibromo-3-Chloropropane
Endosulfan sulfate 2,4,6-Trichlorophenol 1,2-Dibromoethane
Heptachlor 2,4-Dichlorophenol 1,2-Dichloroethane
Heptachlor epoxide 2,4-Dimethylphenol 1,2-Dichloropropane
Methoxychlor 2,4-Dinitrophenol 1,3-Dichlorobenzene
Toxaphene 2,4-Dinitrotoluene 2-Hexanone
alpha-Chlordane 2,6-Dinitrotoluene 4-Methyl-2-Pentanone (MIBK)
gamma-Chlordane 2-Chloronaphthalene Bromochloromethane
Total Chlordane 2-Methyl-4,6-Dinitrophenol Bromodichloromethane
Endrin 2-Methylphenol (o-Cresol) Bromoform
Endrin aldehyde 2-Nitroaniline Bromomethane
Endrin ketone 2-Nitrophenol Carbon disulfide
Total Endrin 3,3'-Dichlorobenzidine Carbon tetrachloride
alpha-BHC 3-Nitroaniline Chloroethane
beta-BHC 4-Bromophenyl-phenylether Chloromethane
delta-BHC 4-Chloroaniline cis-1,3-Dichloropropene
Total BHC 4-Chlorophenylphenyl ether Dibromochloromethane
4,4'-DDD 4-Methylphenol (p-Cresol) Styrene
4,4'-DDE 4-Nitroaniline Tetrachloroethene
4,4'-DDT 4-Nitrophenol trans-1,2-Dichloroethene
Total DDT Benzo(b)fluoranthene trans-1,3-Dichloropropene
Aroclor-1016 Benzo(g,h,i)perylene Xylene (Total)
Aroclor-1221 Benzo(k)fluoranthene
Aroclor-1232 bis(2-Chloroethoxy)methane
Aroclor-1242 bis(2-Chloroethyl)ether
Aroclor-1248 Butylbenzylphthalate
Aroclor-1254 Dibenzofuran
Aroclor-1260 Diethylphthalate
Total PCBs Dimethylphthalate

Di-n-octylphthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Nitrobenzene
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Phenanthrene

Detected Parameters

Not Detected Parameters
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Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Number 
Analyzed

Retained for 
Refinement? Rationale

Metals (µg/L)
Aluminum 1 1 2,060 2,060 2,060 041W5B0201 2,060 13 FDEP 158 158 1,090 1 1 Yes Maximum Result exceeds Reference Concentration
Barium 1 1 27.8 27.8 27.8 041W5B0201 27.8 J NA 3.67 1 1 Yes Maximum Result exceeds Reference Concentration
Beryllium 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 0.13 FDEP 3.85 3.85 1 0 1 No Maximum Result below Reference Concentration
Cadmium 1 1 19 19 19 041W5B0201 19 0.66 EPA 28.8 28.8 3 1 1 Yes Maximum Result exceeds Reference Concentration
Calcium 1 1 15,600 15,600 15,600 041W5B0201 15,600 NA 7,680 1 1 No Essential Nutrient
Chromium 1 1 40.8 40.8 40.8 041W5B0201 40.8 J 11 EPA 3.71 3.71 8 1 1 Yes Maximum Result exceeds Reference Concentration
Cobalt 1 1 3.9 3.9 3.9 041W5B0201 3.9 J NA 3 1 1 Yes Maximum Result exceeds Reference Concentration
Copper 1 1 52.7 52.7 52.7 041W5B0201 52.7 6.54 EPA 8.06 8.06 4 1 1 Yes Maximum Result exceeds Reference Concentration
Iron 1 1 2,890 2,890 2,890 041W5B0201 2,890 NA 2,360 1 1 Yes Maximum Result exceeds Reference Concentration
Lead 1 1 94.1 94.1 94.1 041W5B0201 94.1 1.32 EPA 71.3 71.3 3.2 1 1 Yes Maximum Result exceeds Reference Concentration
Magnesium 1 1 3,250 3,250 3,250 041W5B0201 3,250 J NA 20,300 0 1 No Maximum Result below Reference Concentration
Manganese 1 1 109 109 109 041W5B0201 109 NA 13.2 1 1 Yes Maximum Result exceeds Reference Concentration
Mercury 1 1 0.14 0.14 0.14 041W5B0201 0.14 J 0.012 EPA 11.7 11.7 0.13 1 1 Yes Maximum Result exceeds Reference Concentration
Potassium 1 1 2,160 2,160 2,160 041W5B0201 2,160 J NA 7,000 0 1 No Maximum Result below Reference Concentration
Silver 0 1 2 2 2 2 ND 2 UJ 0.012 EPA 167 167 4 0 1 No Maximum Result below Reference Concentration
Sodium 1 1 12,600 12,600 12,600 041W5B0201 12,600 NA 182,000 0 1 No Maximum Result below Reference Concentration
Vanadium 1 1 5.2 5.2 5.2 041W5B0201 5.2 J NA 4.7 1 1 Yes Maximum Result exceeds Reference Concentration
Zinc 1 1 189 189 189 041W5B0201 189 58.91 EPA 3.21 3.21 5.53 1 1 Yes Maximum Result exceeds Reference Concentration
Pesticides (µg/L)
Aldrin 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 1 No Parameter Not Detected
Dieldrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 1 No Parameter Not Detected
Endosulfan II 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 1 No Parameter Not Detected
Endosulfan sulfate 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 1 No Parameter Not Detected
Heptachlor 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.0038 EPA 6.58 6.58 0 1 No Parameter Not Detected
Heptachlor epoxide 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 625 0 1 No Parameter Not Detected
Methoxychlor 0 1 0.25 0.25 0.25 0.25 ND 0.25 U NA 0 1 No Parameter Not Detected
Toxaphene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
alpha-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 1 No Parameter Not Detected
gamma-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 1 No Parameter Not Detected
Total Chlordane 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0043 EPA 11.6 11.6 0 1 No Parameter Not Detected
Endrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 1 No Parameter Not Detected
Endrin aldehyde 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 1 No Parameter Not Detected
Endrin ketone 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 21.7 21.7 0 1 No Parameter Not Detected
Total Endrin 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 1 No Parameter Not Detected
alpha-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 1 No Parameter Not Detected
beta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 1 No Parameter Not Detected
delta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 1 No Parameter Not Detected
Total BHC 0 1 0.1 0.1 0.1 0.1 ND 0.1 U NA 0 1 No Parameter Not Detected
4,4'-DDD 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 167 0 1 No Parameter Not Detected
4,4'-DDE 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 250 0 1 No Parameter Not Detected
4,4'-DDT 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 84.7 84.7 0 1 No Parameter Not Detected
Total DDT 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 1 No Parameter Not Detected
PCBs (µg/L)
Aroclor-1016 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Aroclor-1221 0 1 1 1 1 1 ND 1 U NA 0 1 No Parameter Not Detected
Aroclor-1232 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Aroclor-1242 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Aroclor-1248 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Aroclor-1254 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Aroclor-1260 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 EPA 35.7 35.7 0 1 No Parameter Not Detected
Total PCB 0 1 4 4 4 4 ND 4 U NA 0 1 No Parameter Not Detected
SVOCs (µg/L)
1,2,4-Trichlorobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2,4,5-Trichlorophenol 0 1 10 10 10 10 ND 10 U NA 0 1 No Parameter Not Detected
2,4,6-Trichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2,4-Dichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2,4-Dimethylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2,4-Dinitrophenol 0 1 10 10 10 10 ND 10 U NA 0 1 No Parameter Not Detected
2,4-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2,6-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2-Chloronaphthalene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 1 10 10 10 10 ND 10 U NA 0 1 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2-Nitroaniline 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
2-Nitrophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
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SVOCs (µg/L) - cont.
3-Nitroaniline 0 1 10 10 10 10 ND 10 U NA 0 1 No Parameter Not Detected
4-Bromophenyl-phenylether 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
4-Chloro-3-methylphenol 1 1 1 1 1 041W5B0201 1 J NA 0 1 Yes No Reference Concentration
4-Chloroaniline 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
4-Methylphenol (p-Cresol) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
4-Nitroaniline 0 1 10 10 10 10 ND 10 U NA 0 1 No Parameter Not Detected
4-Nitrophenol 0 1 10 10 10 10 ND 10 U NA 0 1 No Parameter Not Detected
Benzo(b)fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Benzo(g,h,i)perylene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Benzo(k)fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 1 1 2 2 2 041W5B0201 2 J 0.3 EPA 6.67 6.67 0 1 Yes No Reference Concentration
Butylbenzylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Dibenzofuran 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Diethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Dimethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Di-n-octylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Hexachlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Hexachlorobutadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Hexachlorocyclopentadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Hexachloroethane 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Isophorone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Nitrobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
N-Nitroso-di-n-propylamine 1 1 1 1 1 041W5B0201 1 J NA 0 1 Yes No Reference Concentration
N-Nitrosodiphenylamine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Pentachlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Phenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
PAHs (µg/L)
2-Methylnaphthalene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Acenaphthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Acenaphthylene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Benzo(a)anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Benzo(a)pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Chrysene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Dibenz(a,h)anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Fluorene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Phenanthrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Pyrene 1 1 2 2 2 041W5B0201 2 NA 0 1 Yes No Reference Concentration
Total PAH 1 1 8 8 8 041W5B0201 8 NA 0 1 Yes No Reference Concentration
VOCs (µg/L)
1,1,2,2-Tetrachloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,1,2-Trichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,1-Dichloroethane 1 1 3 3 3 041W5B0201 3 NA 0 1 Yes No Reference Concentration
1,2-Dibromo-3-Chloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,2-Dibromoethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,2-Dichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,2-Dichloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,3-Dichlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
2-Hexanone 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Acetone 1 1 8 8 8 041W5B0201 8 J NA 0 1 Yes No Reference Concentration
Bromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Bromodichloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Bromoform 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Bromomethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Carbon disulfide 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Carbon tetrachloride 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Chloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Chloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected



Table 11-1-37
Wetland 5B Phase II 
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Number 
Analyzed

Retained for 
Refinement? Rationale

VOCs (µg/L) - cont.
cis-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Dibromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Styrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Tetrachloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
trans-1,2-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
trans-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Trichloroethene 1 1 10 10 10 041W5B0201 10 NA 0 1 Yes No Reference Concentration
Vinyl chloride 1 1 6 6 6 041W5B0201 6 NA 0 1 Yes No Reference Concentration
Xylene (Total) 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected



Table 11-1-38
Wetland 5B Phase II
Surface Water COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum None bis(2-Ethylhexyl)phthalate (BEHP) Acetone
Iron Pyrene Vinyl chloride
Lead 4-Chloro-3-methylphenol 1,1-Dichloroethane
Manganese N-Nitroso-di-n-propylamine Trichloroethene
Mercury Total PAHs
Barium
Cadmium
Chromium
Cobalt
Copper
Vanadium
Zinc

Detected Parameters



Table 11-1-39
Wetland 5B Phase IV
 Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained 
for 

Refinement Rationale

Aluminum 5 5 300 3,400 041M5B0202 3,400 N/A Yes No SV
Antimony 5 5 1.1 3.6 041M5B0202 3.6 I 12 2 0.3 No Max Detect < SV
Arsenic 1 5 0.23 0.33 0.84 0.84 041M5B0202 0.84 I 7.24 1, 2 0.12 No Max Detect < SV
Barium 5 5 1.5 18 041M5B0202 18 N/A Yes No SV
Beryllium 5 5 0.036 0.15 041M5B0202 0.15 I N/A Yes No SV
Cadmium 5 5 0.95 31 041M5B0202 31 0.676 1 45.9 Yes Max Detect > SV
Calcium 5 5 100 1,100 041M5B0202 1,100 N/A Yes No SV
Chromium 5 5 14 470 041M5B0202 470 52.3 1, 2 8.99 Yes Max Detect > SV
Cobalt 5 5 0.3 4.1 041M5B0202 4.1 N/A Yes No SV
Copper 5 5 5.3 90 041M5B0202 90 18.7 1, 2 4.81 Yes Max Detect > SV
Iron 5 5 210 1,800 041M5B0202 1,800 N/A Yes No SV
Lead 5 5 19 420 041M5B0202 420 30.2 1, 2 13.9 Yes Max Detect > SV
Magnesium 5 5 26 210 041M5B0202 210 N/A Yes No SV
Manganese 5 5 1.1 21 041M5B0601 21 N/A Yes No SV
Mercury 4 5 0.0034 0.0034 0.019 0.22 041M5B0202 0.22 0.13 1, 2 1.69 Yes Max Detect > SV
Nickel 5 5 0.61 20 041M5B0202 20 15.9 1, 2 1.26 Yes Max Detect > SV
Potassium 5 5 12 74 041M5B0202 74 I N/A Yes No SV
Selenium 0 5 0.37 0.55 ND 0.55 U N/A Yes No SV
Silver 2 5 0.075 0.09 0.38 6.4 041M5B0202 6.4 0.733 1 8.73 Yes Max Detect > SV
Sodium 5 5 7.5 38 041M5B0202 38 I N/A Yes No SV
Thallium 0 5 0.55 0.75 ND 0.75 U N/A Yes No SV
Vanadium 5 5 0.55 6.7 041M5B0202 6.7 N/A Yes No SV
Zinc 5 5 19 200 041M5B0202 200 124 1, 2 1.61 Yes Max Detect > SV

2-Methylnaphthalene 0 5 1.55 6 ND 6 U 20.2 1 0.30 No TOC normalized PAHs<TEC
Acenaphthene 0 5 2.6 10 ND 10 U 6.71 1 1.49 No TOC normalized PAHs<TEC
Acenaphthylene 0 5 2.5 10 ND 10 U 5.87 1 1.7 No TOC normalized PAHs<TEC
Anthracene 0 5 2.8 11 ND 11 U 46.9 1 0.24 No Max SQL< SV
Benzo(a)anthracene 2 5 2.2 8.5 98 120 041M5B0202 120 I 74.8 1 1.6 No TOC normalized PAHs<TEC
Benzo(a)pyrene 0 5 2.6 10 ND 10 U 88.8 1 0.11 No Max SQL< SV
Chrysene 3 5 2.9 7.5 56 160 041M5B0202 160 108 1 1.48 No TOC normalized PAHs<TEC
Dibenz(a,h)anthracene 0 5 2.55 10 ND 10 U 6.22 1 1.61 Yes Max SQL > SV
Fluoranthene 5 5 15 290 041M5B0202 290 113 1 2.57 No TOC normalized PAHs<TEC
Fluorene 0 5 2.25 9 ND 9 U 21.2 1 0.43 No Max SQL< SV
Naphthalene 0 5 2.05 8 ND 8 U 34.6 1 0.23 No Max SQL< SV
Phenanthrene 0 5 3.95 70 ND 70 U 86.7 1 0.81 No Max SQL< SV
Pyrene 5 5 13 210 041M5B0202 210 153 1 1.37 No TOC normalized PAHs<TEC
Total PAHs 5 5 56 923 041M5B0202 923 1,684 1, 2 0.55 No Max Detect < SV
TOC Normalized PAHs 5 5 10.4 174.54 041M5B0301 174.54 290 3 0.602 No Max Detect < SV

Aroclor-1016 0 5 2.8 4.45 ND 4.45 U 21.6 N/A 0.21 No Max SQL< SV
Aroclor-1221 0 5 12.5 19.5 ND 19.5 U 67 2 0.29 No Max SQL< SV
Aroclor-1232 0 5 4.85 7.5 ND 7.5 U 21.6 N/A 0.35 No Max SQL< SV
Aroclor-1242 0 5 4.85 7.5 ND 7.5 U 21.6 N/A 0.35 No Max SQL< SV
Aroclor-1248 0 5 4.7 7.5 ND 7.5 U 21.6 N/A 0.35 No Max SQL< SV
Aroclor-1254 0 5 4.85 7.5 ND 7.5 U 21.6 N/A 0.35 No Max SQL< SV
Aroclor-1260 4 5 3.2 3.2 20 150 041M5B0202 150 21.6 N/A 6.94 Yes Max Detect > SV
Total PCBs 4 5 37.8 37.8 56 203 041M5B0601 203 21.6 1 9.39 Yes Max Detect > SV

Metals (mg/kg)

PCB's ( g/kg)

PAHs ( g/kg)



Table 11-1-39
Wetland 5B Phase IV
 Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL
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Detected
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Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained 
for 

Refinement Rationale

Aldrin 0 5 0.1 3.5 ND 3.5 U N/A Yes No SV
Dieldrin 5 5 8.6 100 041M5B0601 100 0.716 1 140 Yes Max Detect > SV
Endosulfan I 0 5 0.125 0.195 ND 0.195 U N/A Yes No SV
Endosulfan II 0 5 0.16 0.25 ND 0.25 U N/A Yes No SV
Endosulfan sulfate 0 5 0.32 0.5 ND 0.5 U N/A Yes No SV
Heptachlor 0 5 0.2 0.32 ND 0.32 U N/A Yes No SV
Heptachlor epoxide 0 5 0.125 0.195 ND 0.195 U N/A Yes No SV
Methoxychlor 0 5 0.145 0.225 ND 0.225 U N/A Yes No SV
Toxaphene 0 5 24 37.5 ND 37.5 U N/A Yes No SV
alpha-Chlordane 0 5 0.08 0.125 ND 0.125 U 1.7 1 0.07 No Max SQL< SV
gamma-Chlordane 0 5 0.095 0.15 ND 0.15 U 1.7 1 0.09 No Max SQL< SV
Total Chlordane 0 5 0.175 0.275 ND 0.275 U 1.7 1 0.16 No Max SQL< SV
Endrin 0 5 0.31 0.49 ND 0.49 U 3.3 2 0.15 No Max SQL< SV
Endrin aldehyde 0 5 0.225 0.35 ND 0.35 U 3.3 2 0.11 No Max SQL< SV
Endrin ketone 0 5 0.275 0.43 ND 0.43 U 3.3 2 0.13 No Max SQL< SV
Total Endrin 0 5 0.81 1.27 ND 1.27 U 3.3 2 0.39 No Max SQL< SV
alpha-BHC 0 5 0.175 0.27 ND 0.27 U N/A Yes No SV
beta-BHC 1 5 0.21 0.32 2.9 2.9 041M5B0601 2.9 I 0.32 N/A 9.06 Yes Max Detect > SV
delta-BHC 0 5 0.085 0.135 ND 0.135 U 0.32 N/A 0.42 No Max SQL< SV
gamma-BHC (Lindane) 0 5 0.11 0.17 ND 0.17 U 0.32 1 0.53 No Max SQL< SV
Total BHC 1 5 0.58 0.885 3.47 3.47 041M5B0601 3.47 0.32 2 10.9 Yes Max Detect > SV
4,4'-DDD 0 5 2.55 4 ND 4 U 1.22 1 3.28 Yes Max SQL > SV
4,4'-DDE 3 5 3.9 4.15 18 24 041M5B0601 24 I 2.07 1 11.6 Yes Max Detect > SV
4,4'-DDT 0 5 2.25 3.5 ND 3.5 U 1.19 1 2.94 Yes Max SQL > SV
Total DDT 3 5 8.7 9.25 25.3 31.5 041M5B0601 31.5 3.3 2 9.55 Yes Max Detect > SV

1,2,4-Trichlorobenzene 0 5 27.5 43 ND 43 U N/A Yes No SV
1,2-Dichlorobenzene 0 5 16.5 26 ND 26 U N/A Yes No SV
1,3-Dichlorobenzene 0 5 16.5 26 ND 26 U N/A Yes No SV
1,4-Dichlorobenzene 0 5 17.5 27 ND 27 U N/A Yes No SV
1-Methyl naphthalene 0 5 1 4 ND 4 U Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 5 23 36.5 ND 36.5 U N/A Yes No SV
2,4,5-Trichlorophenol 0 5 22.5 35 ND 35 U N/A Yes No SV
2,4,6-Trichlorophenol 0 5 23 36.5 ND 36.5 U N/A Yes No SV
2,4-Dichlorophenol 0 5 21 33 ND 33 U N/A Yes No SV
2,4-Dimethylphenol 0 5 20 32 ND 32 U N/A Yes No SV
2,4-Dinitrophenol 0 5 245 385 ND 385 U N/A Yes No SV
2,4-Dinitrotoluene 0 5 16 25 ND 25 U N/A Yes No SV
2,6-Dinitrotoluene 0 5 21 33 ND 33 U N/A Yes No SV
2-Chloronaphthalene 0 5 27 42 ND 42 U N/A Yes No SV
2-Chlorophenol 0 5 29.5 46.5 ND 46.5 U N/A Yes No SV
2-Methyl-4,6-Dinitrophenol 0 5 22.5 35 ND 35 U N/A Yes No SV
2-Methylphenol (o-Cresol) 0 5 33.5 50 ND 50 U N/A Yes No SV
2-Nitroaniline 0 5 18 28.5 ND 28.5 U N/A Yes No SV
2-Nitrophenol 0 5 19 29.5 ND 29.5 U N/A Yes No SV
3,3'-Dichlorobenzidine 0 5 19 29.5 ND 29.5 U N/A Yes No SV
3-Methylphenol/4-Methylphenol 2 5 29 44.5 73 200 041M5B0601 200 I Yes No SV
3-Nitroaniline 0 5 21.5 34 ND 34 U N/A Yes No SV
4-Bromophenyl-phenylether 0 5 21.5 34 ND 34 U N/A Yes No SV

SVOCs ( g/kg)

Pesticides ( g/kg)
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4-Chloro-3-methylphenol 0 5 29 45.5 ND 45.5 U N/A Yes No SV
4-Chloroaniline 0 5 21 33 ND 33 U N/A Yes No SV
4-Chlorophenylphenyl ether 0 5 19 29.5 ND 29.5 U N/A Yes No SV
4-Nitroaniline 0 5 19 29.5 ND 29.5 U N/A Yes No SV
4-Nitrophenol 0 5 18 28.5 ND 28.5 U N/A Yes No SV
Benzo(b)fluoranthene 0 5 2.8 11 ND 11 U N/A No TOC normalized PAHs<TEC
Benzo(g,h,i)perylene 0 5 1.75 7 ND 7 U N/A No TOC normalized PAHs<TEC
Benzo(k)fluoranthene 0 5 2.85 11 ND 11 U N/A No TOC normalized PAHs<TEC
bis(2-Chloroethoxy)methane 0 5 23 36.5 ND 36.5 U N/A Yes No SV
bis(2-Chloroethyl)ether 0 5 27 42 ND 42 U N/A Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 3 5 32 34 150 190 041M5B0301 190 I 182 1, 2 1.04 Yes Max Detect > SV
Butylbenzylphthalate 0 5 23 36.5 ND 36.5 U 182 1, 2 0.20 No Max SQL< SV
Carbazole 0 5 21.5 34 ND 34 U N/A Yes No SV
Dibenzofuran 0 5 24.5 38.5 ND 38.5 U N/A Yes No SV
Diethylphthalate 0 5 25.5 40 ND 40 U 182 1, 2 0.22 No Max SQL< SV
Dimethylphthalate 0 5 25.5 40 ND 40 U 182 1, 2 0.22 No Max SQL< SV
Di-n-butylphthalate 1 5 28 44.5 330 330 041M5B0301 330 I 182 1, 2 1.81 Yes Max Detect > SV
Di-n-octylphthalate 0 5 23 36.5 ND 36.5 U 182 1, 2 0.20 No Max SQL< SV
Hexachlorobenzene 0 5 27.5 43 ND 43 U N/A Yes No SV
Hexachlorobutadiene 0 5 19.5 30.5 ND 30.5 U N/A Yes No SV
Hexachlorocyclopentadiene 0 5 195 305 ND 305 U N/A Yes No SV
Hexachloroethane 0 5 14 21.5 ND 21.5 U N/A Yes No SV
Indeno(1,2,3-cd)pyrene 0 5 1.9 7.5 ND 7.5 U N/A No TOC normalized PAHs<TEC
Isophorone 0 5 19 29.5 ND 29.5 U N/A Yes No SV
Nitrobenzene 0 5 22.5 35 ND 35 U N/A Yes No SV
N-Nitroso-di-n-propylamine 0 5 21.5 34 ND 34 U N/A Yes No SV
N-Nitrosodiphenylamine 0 5 21.5 34 ND 34 U N/A Yes No SV
Pentachlorophenol 0 5 24.5 38.5 ND 38.5 U N/A Yes No SV
Phenol 0 5 29.5 46.5 ND 46.5 U N/A Yes No SV
TOC Normalized PAHs 5 5 10.4 175 041M5B0301 175 290 3 0.60 No Max Detect < SV

1,1,1-Trichloroethane 0 5 0.6 1 ND 1 U N/A Yes No SV
1,1,2,2-Tetrachloroethane 0 5 1.5 2.5 ND 2.5 U N/A Yes No SV
1,1,2-Trichloroethane 0 5 1.35 2.25 ND 2.25 U N/A Yes No SV
1,1-Dichloroethane 0 5 0.75 1.25 ND 1.25 U N/A Yes No SV
1,1-Dichloroethene 0 5 1.3 2.15 ND 2.15 U N/A Yes No SV
1,2-Dichloroethane 0 5 1.15 1.9 ND 1.9 U N/A Yes No SV
1,2-Dichloropropane 0 5 0.9 1.5 ND 1.5 U N/A Yes No SV
2-Butanone (MEK) 0 5 3.55 6 ND 6 U N/A Yes No SV
2-Hexanone 0 5 3.85 6.5 ND 6.5 U N/A Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 5 3.75 6.5 ND 6.5 U N/A Yes No SV
Acetone 2 5 6 10 21 28 041M5B0202 28 I N/A Yes No SV
Benzene 0 5 0.85 1.4 ND 1.4 U N/A Yes No SV
Bromodichloromethane 0 5 1 1.65 ND 1.65 U N/A Yes No SV
Bromoform 0 5 1.3 2.15 ND 2.15 U N/A Yes No SV
Bromomethane 0 5 2.55 4.3 ND 4.3 U N/A Yes No SV
Carbon disulfide 0 5 1.5 2.5 ND 2.5 U N/A Yes No SV
Carbon tetrachloride 0 5 0.7 1.2 ND 1.2 U N/A Yes No SV
Chlorobenzene 0 5 1 1.65 ND 1.65 U N/A Yes No SV
Chloroethane 0 5 1.3 2.15 ND 2.15 U N/A Yes No SV

VOCs ( g/kg)

SVOCs ( g/kg) - cont.
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Chloroform 0 5 0.9 1.5 ND 1.5 U N/A Yes No SV
Chloromethane 0 5 1.05 1.75 ND 1.75 U N/A Yes No SV
cis-1,2-Dichloroethene 1 5 0.85 1.2 7.7 7.7 041M5B0601 7.7 I Yes No SV
cis-1,3-Dichloropropene 0 5 0.9 1.5 ND 1.5 U N/A Yes No SV
Dibromochloromethane 0 5 1.05 1.75 ND 1.75 U N/A Yes No SV
Ethylbenzene 0 5 0.75 1.25 ND 1.25 U N/A Yes No SV
Methylene chloride 0 5 1.8 3.05 ND 3.05 U N/A Yes No SV
Styrene 0 5 0.85 1.4 ND 1.4 U N/A Yes No SV
Tetrachloroethene 0 5 1.15 1.9 ND 1.9 U N/A Yes No SV
Toluene 1 5 1.45 2.25 3.5 3.5 041M5B0401 3.5 I N/A Yes No SV
trans-1,2-Dichloroethene 0 5 0.9 1.5 ND 1.5 U Yes No SV
trans-1,3-Dichloropropene 0 5 1.2 2 ND 2 U N/A Yes No SV
Trichloroethene 0 5 0.85 1.4 ND 1.4 U N/A Yes No SV
Vinyl chloride 1 5 1.05 1.75 3.7 3.7 041M5B0202 3.7 I N/A Yes No SV
Xylene (Total) 0 5 2.25 3.8 ND 3.8 U N/A Yes No SV

Supporting Information:
SV = Screening Value SQL = Sample Quantitation Limit D = Diluted Result
1 = USEPA Region 4 Screening Value.  Detailed explanation for SVs provided in Section 8.0. HQ = Hazard Quotient mg/kg = milligrams per kilograms
2 = FDEP Threshold effects level N/A = No screening value available. g/kg = micrograms per kilograms
 U or ND = Not Detected at or above the SQL mg/kg oc = milligrams per kilograms - organic carbon
 J = Estimated value UJ = Not detected.  SQL is estimated.
 SHQ = Screening Hazard Quotient Parameters in bold were detected and exceeded screening values

Sources for Screening Values:
Notes:

VOCs ( g/kg) - cont.



Table 11-1-40
Wetland 5B Phase IV
Sediment COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum Dieldrin 3-Methylphenol/4-Methylphenol Acetone
Barium beta-BHC bis(2-Ethylhexyl)phthalate (BEHP) cis-1,2-Dichloroethene
Beryllium Total BHC Di-n-butylphthalate Toluene
Cadmium 4,4'-DDE Vinyl chloride
Calcium Total DDT
Chromium Aroclor-1260
Cobalt Total PCBs
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

Selenium Aldrin 1,2,4-Trichlorobenzene 1,1,1-Trichloroethane
Thallium Endosulfan I 1,2-Dichlorobenzene 1,1,2,2-Tetrachloroethane

Endosulfan II 1,3-Dichlorobenzene 1,1,2-Trichloroethane
Endosulfan sulfate 1,4-Dichlorobenzene 1,1-Dichloroethane
Heptachlor 1-Methyl naphthalene 1,1-Dichloroethene
Heptachlor epoxide 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,2-Dichloroethane
Methoxychlor 2,4,5-Trichlorophenol 1,2-Dichloropropane
Toxaphene 2,4,6-Trichlorophenol 2-Butanone (MEK)
alpha-BHC 2,4-Dichlorophenol 2-Hexanone
4,4'-DDD 2,4-Dimethylphenol 4-Methyl-2-Pentanone (MIBK)
4,4'-DDT 2,4-Dinitrophenol Benzene

2,4-Dinitrotoluene Bromodichloromethane
2,6-Dinitrotoluene Bromoform
2-Chloronaphthalene Bromomethane
2-Chlorophenol Carbon disulfide
2-Methyl-4,6-Dinitrophenol Carbon tetrachloride
2-Methylphenol (o-Cresol) Chlorobenzene
2-Nitroaniline Chloroethane
2-Nitrophenol Chloroform
3,3'-Dichlorobenzidine Chloromethane
3-Nitroaniline cis-1,3-Dichloropropene
4-Bromophenyl-phenylether Dibromochloromethane
4-Chloro-3-methylphenol Ethylbenzene
4-Chloroaniline Methylene chloride
4-Chlorophenylphenyl ether Styrene
4-Nitroaniline Tetrachloroethene
4-Nitrophenol trans-1,2-Dichloroethene
bis(2-Chloroethoxy)methane trans-1,3-Dichloropropene
bis(2-Chloroethyl)ether Trichloroethene
Carbazole Xylene (Total)
Dibenz(a,h)anthracene
Dibenzofuran
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol

Not Detected Parameters

Detected Parameters



Table 11-1-41
Wetland 5B Phase IV 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value Source

Maximum 
Result    
SV HQ

Average 
Result    
SV HQ

Maximum 
Result   RV 

HQ

Average 
Result   
RV HQ

Number 
Detected 

> RV
Reference 

Concentration

Number 
Detected > 
Reference 

COPC 
Retained 

(Y/N) Rationale

Aluminum 5 5 1,150 300 3,400 3,400 041M5B0202 NA 0 13,610 0 No EPC < RC
Barium 5 5 5.82 1.5 18 18 041M5B0202 NA 0 14 1 Yes EPC > RC and no RV
Beryllium 5 5 0.0716 0.036 0.15 0.15 I 041M5B0202 NA 0 0.84 0 No EPC < RC
Cadmium 5 5 7.83 0.95 31 31 041M5B0202 0.68 4.21 PEL 45.9 11.6 7.36 1.86 2 1.8 2 Yes EPC > RV and RC
Calcium 5 5 412 100 1,100 1,100 041M5B0202 NA 0 10,756.67 0 No EPC < RC
Chromium 5 5 117 14 470 470 041M5B0202 52.3 160 PEL 8.99 2.24 2.94 0.73 1 39.37 2 Yes EPC > RV and RC
Cobalt 5 5 1.26 0.3 4.1 4.1 041M5B0202 NA 0 2.8 1 Yes EPC > RC and no RV
Copper 5 5 26.2 5.3 90 90 041M5B0202 18.7 108 PEL 4.81 1.4 0.83 0.24 0 19.5 1 No EPC > RC, but < RV
Iron 5 5 714 210 1,800 1,800 041M5B0202 NA 0 11,911.67 0 No EPC < RC
Lead 5 5 110 19 420 420 041M5B0202 30.2 112 PEL 13.9 3.64 3.75 0.98 1 82.47 1 Yes EPC > RV and RC
Magnesium 5 5 81 26 210 210 041M5B0202 NA 0 7,513.33 0 No EPC < RC
Manganese 5 5 8.12 1.1 21 21 041M5B0601 NA 0 37.97 0 No EPC < RC
Mercury 4 5 0.0034 0.0034 0.0034 0.0897 0.019 0.22 0.22 041M5B0202 0.13 0.696 PEL 1.69 0.69 0.32 0.13 0 0.55 0 No EPC < RC and RV
Nickel 5 5 5.16 0.61 20 20 041M5B0202 15.9 42.8 PEL 1.26 0.32 0.467 0.12 0 9.28 1 No EPC > RC, but < RV
Potassium 5 5 32 12 74 74 I 041M5B0202 NA 0 1,628.67 0 No EPC < RC
Selenium 0 5 0.447 0.37 0.55 0.447 0.55 U ND NA 0 3.45 0 No Parameter Not Detected
Silver 2 5 0.08 0.075 0.09 1.4 0.38 6.4 6.4 041M5B0202 0.73 1.77 PEL 8.73 1.92 3.62 0.79 1 2.1 1 Yes EPC > RV and RC
Sodium 5 5 16 7.5 38 38 I 041M5B0202 NA 0 18,993.33 0 No EPC < RC
Thallium 0 5 0.64 0.55 0.75 0.64 0.75 U ND NA 0 1.57 0 No Parameter Not Detected
Vanadium 5 5 2.08 0.55 6.7 6.7 041M5B0202 NA 0 28.67 0 No EPC < RC
Zinc 5 5 70.4 19 200 200 041M5B0202 124 271 PEL 1.61 0.57 0.74 0.26 0 36.73 3 No EPC > RC, but < RV

Aroclor-1016 0 5 3.62 2.8 4.45 3.62 4.45 U ND 21.6 189 PEL 0.21 0.17 0.02 0.02 0 0 No Parameter Not Detected
Aroclor-1221 0 5 15.8 12.5 19.5 15.8 19.5 U ND 67 189 PEL 0.29 0.24 0.10 0.08 0 0 No Parameter Not Detected
Aroclor-1232 0 5 6.17 4.85 7.5 6.17 7.5 U ND 21.6 189 PEL 0.35 0.29 0.04 0.03 0 0 No Parameter Not Detected
Aroclor-1242 0 5 6.17 4.85 7.5 6.17 7.5 U ND 21.6 189 PEL 0.35 0.29 0.04 0.03 0 0 No Parameter Not Detected
Aroclor-1248 0 5 6.04 4.7 7.5 6.04 7.5 U ND 21.6 189 PEL 0.35 0.28 0.04 0.03 0 0 No Parameter Not Detected
Aroclor-1254 0 5 6.17 4.85 7.5 6.17 7.5 U ND 21.6 189 PEL 0.35 0.29 0.04 0.03 0 0 No Parameter Not Detected
Aroclor-1260 4 5 3.2 3.2 3.2 65.8 20 150 150 041M5B0202 21.6 189 PEL 6.94 3.05 0.79 0.35 0 0 No RV HQ <1 and no RC
Total PCBs 4 5 37.8 37.8 37.8 110 56 203 203 041M5B0601 21.6 189 PEL 9.39 5.08 1.07 0.58 1 0 Yes RV HQ > 1 and no RC

Aldrin 0 5 1.33 0.1 3.5 1.33 3.5 U ND NA 0 0 No Parameter Not Detected
Dieldrin 5 5 32.1 8.6 100 100 041M5B0601 0.72 4.3 PEL 140 44.9 23.3 7.47 5 0 Yes RV HQ > 1 and no RC
Endosulfan I 0 5 0.158 0.125 0.195 0.158 0.195 U ND NA 0 0 No Parameter Not Detected
Endosulfan II 0 5 0.204 0.16 0.25 0.204 0.25 U ND NA 0 0 No Parameter Not Detected
Endosulfan sulfate 0 5 0.408 0.32 0.5 0.408 0.5 U ND NA 0 0 No Parameter Not Detected
Heptachlor 0 5 0.259 0.2 0.32 0.259 0.32 U ND NA 0 0 No Parameter Not Detected
Heptachlor epoxide 0 5 0.158 0.125 0.195 0.158 0.195 U ND NA 0 0 No Parameter Not Detected
Methoxychlor 0 5 0.185 0.145 0.225 0.185 0.225 U ND NA 0 0 No Parameter Not Detected
Toxaphene 0 5 30.6 24 37.5 30.6 37.5 U ND NA 0 0 No Parameter Not Detected
alpha-BHC 0 5 0.222 0.175 0.27 0.222 0.27 U ND 0.99 PEL 0.27 0.22 0 0 No Parameter Not Detected
beta-BHC 1 5 0.254 0.21 0.32 0.783 2.9 2.9 2.9 I 041M5B0601 0.32 0.99 PEL 9.06 2.45 2.93 0.79 1 0 Yes RV HQ > 1 and no RC
delta-BHC 0 5 0.11 0.085 0.135 0.11 0.135 U ND 0.32 0.99 PEL 0.42 0.34 0.14 0.11 0 0 No Parameter Not Detected
gamma-BHC (Lindane) 0 5 0.139 0.11 0.17 0.139 0.17 U ND 0.32 0.99 PEL 0.53 0.43 0.17 0.14 0 0 No Parameter Not Detected
Total BHC 1 5 0.699 0.58 0.885 1.25 3.47 3.47 3.47 041M5B0601 0.32 0.99 PEL 10.9 3.92 3.51 1.27 1 0 Yes RV HQ > 1 and no RC
4,4'-DDD 0 5 3.25 2.55 4 3.25 4 U ND 1.22 7.81 PEL 3.28 2.66 0.51 0.42 0 50 0 No Parameter Not Detected
4,4'-DDE 3 5 4.03 3.9 4.15 14.6 18 24 24 I 041M5B0601 2.07 374 PEL 11.6 7.06 0.06 0.04 0 40 0 No EPC < RC and RV
4,4'-DDT 0 5 2.87 2.25 3.5 2.87 3.5 U ND 1.19 4.77 PEL 2.94 2.41 0.73 0.60 0 20 0 No Parameter Not Detected
Total DDT 3 5 8.97 8.7 9.25 20.7 25.3 31.5 31.5 041M5B0601 3.3 51.7 PEL 9.55 6.28 0.61 0.40 0 110 0 No EPC < RC and RV

1,2,4-Trichlorobenzene 0 5 35.1 27.5 43 35.1 43 U ND NA 0 0 No Parameter Not Detected
1,2-Dichlorobenzene 0 5 21.2 16.5 26 21.2 26 U ND NA 0 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 5 21.2 16.5 26 21.2 26 U ND NA 0 0 No Parameter Not Detected
1,4-Dichlorobenzene 0 5 22.2 17.5 27 22.2 27 U ND NA 0 0 No Parameter Not Detected
1-Methyl naphthalene 0 5 2.94 1 4 2.94 4 U ND NA 0 0 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 5 29.6 23 36.5 29.6 36.5 U ND NA 0 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 5 28.7 22.5 35 28.7 35 U ND NA 0 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 5 29.6 23 36.5 29.6 36.5 U ND NA 0 0 No Parameter Not Detected
2,4-Dichlorophenol 0 5 26.9 21 33 26.9 33 U ND NA 0 0 No Parameter Not Detected
2,4-Dimethylphenol 0 5 25.9 20 32 25.9 32 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrophenol 0 5 315 245 385 315 385 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 5 20.4 16 25 20.4 25 U ND NA 0 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 5 26.9 21 33 26.9 33 U ND NA 0 0 No Parameter Not Detected
2-Chloronaphthalene 0 5 34.3 27 42 34.3 42 U ND NA 0 0 No Parameter Not Detected
2-Chlorophenol 0 5 37.9 29.5 46.5 37.9 46.5 U ND NA 0 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 5 28.7 22.5 35 28.7 35 U ND NA 0 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 5 42 33.5 50 42 50 U ND NA 0 0 No Parameter Not Detected
2-Nitroaniline 0 5 23.2 18 28.5 23.2 28.5 U ND NA 0 0 No Parameter Not Detected
2-Nitrophenol 0 5 24.1 19 29.5 24.1 29.5 U ND NA 0 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 5 24.1 19 29.5 24.1 29.5 U ND NA 0 0 No Parameter Not Detected
3-Methylphenol/4-Methylphenol 2 5 34.8 29 44.5 75.5 73 200 200 I 041M5B0601 NA 0 0 Yes No SV, no RV, and no RC
3-Nitroaniline 0 5 27.8 21.5 34 27.8 34 U ND NA 0 0 No Parameter Not Detected
4-Bromophenyl-phenylether 0 5 27.8 21.5 34 27.8 34 U ND NA 0 0 No Parameter Not Detected

Metals (mg/kg)

PCBs ( g/kg)

Pesticides ( g/kg)

SVOCs ( g/kg)
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4-Chloro-3-methylphenol 0 5 37.1 29 45.5 37.1 45.5 U ND NA 0 0 No Parameter Not Detected
4-Chloroaniline 0 5 26.9 21 33 26.9 33 U ND NA 0 0 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 5 24.1 19 29.5 24.1 29.5 U ND NA 0 0 No Parameter Not Detected
4-Nitroaniline 0 5 24.1 19 29.5 24.1 29.5 U ND NA 0 0 No Parameter Not Detected
4-Nitrophenol 0 5 23.2 18 28.5 23.2 28.5 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 5 29.6 23 36.5 29.6 36.5 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 5 34.3 27 42 34.3 42 U ND NA 0 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 3 5 33 32 34 119 150 190 190 I 041M5B0301 182 2647 PEL 1.04 0.66 0.07 0.05 0 0 No RV HQ <1 and no RC
Carbazole 0 5 27.8 21.5 34 27.8 34 U ND NA 0 0 No Parameter Not Detected
Dibenzofuran 0 5 31.5 24.5 38.5 31.5 38.5 U ND NA 0 0 No Parameter Not Detected
Di-n-butylphthalate 1 5 36.5 28 44.5 95.2 330 330 330 I 041M5B0301 182 2647 PEL 1.81 0.52 0.13 0.04 0 0 No RV HQ <1 and no RC
Hexachlorobenzene 0 5 35.1 27.5 43 35.1 43 U ND NA 0 0 No Parameter Not Detected
Hexachlorobutadiene 0 5 25 19.5 30.5 25 30.5 U ND NA 0 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 5 250 195 305 250 305 U ND NA 0 0 No Parameter Not Detected
Hexachloroethane 0 5 17.6 14 21.5 17.6 21.5 U ND NA 0 0 No Parameter Not Detected
Isophorone 0 5 24.1 19 29.5 24.1 29.5 U ND NA 0 0 No Parameter Not Detected
Nitrobenzene 0 5 28.7 22.5 35 28.7 35 U ND NA 0 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 5 27.8 21.5 34 27.8 34 U ND NA 0 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 5 27.8 21.5 34 27.8 34 U ND NA 0 0 No Parameter Not Detected
Pentachlorophenol 0 5 31.5 24.5 38.5 31.5 38.5 U ND NA 0 0 No Parameter Not Detected
Phenol 0 5 37.9 29.5 46.5 37.9 46.5 U ND NA 0 0 No Parameter Not Detected

1,1,1-Trichloroethane 0 5 0.77 0.6 1 0.77 1 U ND NA 0 0 No Parameter Not Detected
1,1,2,2-Tetrachloroethane 0 5 1.92 1.5 2.5 1.92 2.5 U ND NA 0 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 5 1.72 1.35 2.25 1.72 2.25 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethane 0 5 0.96 0.75 1.25 0.96 1.25 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethene 0 5 1.64 1.3 2.15 1.64 2.15 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethane 0 5 1.44 1.15 1.9 1.44 1.9 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloropropane 0 5 1.15 0.9 1.5 1.15 1.5 U ND NA 0 0 No Parameter Not Detected
2-Butanone (MEK) 0 5 4.5 3.55 6 4.5 6 U ND NA 0 0 No Parameter Not Detected
2-Hexanone 0 5 4.89 3.85 6.5 4.89 6.5 U ND NA 0 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 5 4.85 3.75 6.5 4.85 6.5 U ND NA 0 0 No Parameter Not Detected
Acetone 2 5 7.5 6 10 14.3 21 28 28 I 041M5B0202 NA 0 0 Yes No SV, no RV, and no RC
Benzene 0 5 1.06 0.85 1.4 1.06 1.4 U ND NA 0 0 No Parameter Not Detected
Bromodichloromethane 0 5 1.25 1 1.65 1.25 1.65 U ND NA 0 0 No Parameter Not Detected
Bromoform 0 5 1.64 1.3 2.15 1.64 2.15 U ND NA 0 0 No Parameter Not Detected
Bromomethane 0 5 3.27 2.55 4.3 3.27 4.3 U ND NA 0 0 No Parameter Not Detected
Carbon disulfide 0 5 1.92 1.5 2.5 1.92 2.5 U ND NA 0 0 No Parameter Not Detected
Carbon tetrachloride 0 5 0.89 0.7 1.2 0.89 1.2 U ND NA 0 0 No Parameter Not Detected
Chlorobenzene 0 5 1.25 1 1.65 1.25 1.65 U ND NA 0 0 No Parameter Not Detected
Chloroethane 0 5 1.64 1.3 2.15 1.64 2.15 U ND NA 0 0 No Parameter Not Detected
Chloroform 0 5 1.15 0.9 1.5 1.15 1.5 U ND NA 0 0 No Parameter Not Detected
Chloromethane 0 5 1.33 1.05 1.75 1.33 1.75 U ND NA 0 0 No Parameter Not Detected
cis-1,2-Dichloroethene 1 5 0.975 0.85 1.2 2.32 7.7 7.7 7.7 I 041M5B0601 NA 0 0 Yes No SV, no RV, and no RC
cis-1,3-Dichloropropene 0 5 1.15 0.9 1.5 1.15 1.5 U ND NA 0 0 No Parameter Not Detected
Dibromochloromethane 0 5 1.33 1.05 1.75 1.33 1.75 U ND NA 0 0 No Parameter Not Detected
Ethylbenzene 0 5 0.96 0.75 1.25 0.96 1.25 U ND NA 0 0 No Parameter Not Detected
Methylene chloride 0 5 2.3 1.8 3.05 2.3 3.05 U ND NA 0 0 No Parameter Not Detected
Styrene 0 5 1.06 0.85 1.4 1.06 1.4 U ND NA 0 0 No Parameter Not Detected
Tetrachloroethene 0 5 1.44 1.15 1.9 1.44 1.9 U ND NA 0 0 No Parameter Not Detected
Toluene 1 5 1.81 1.45 2.25 2.15 3.5 3.5 3.5 I 041M5B0401 NA 0 0 Yes No SV, no RV, and no RC
trans-1,2-Dichloroethene 0 5 1.15 0.9 1.5 1.15 1.5 U ND NA 0 0 No Parameter Not Detected
trans-1,3-Dichloropropene 0 5 1.53 1.2 2 1.53 2 U ND NA 0 0 No Parameter Not Detected
Trichloroethene 0 5 1.06 0.85 1.4 1.06 1.4 U ND NA 0 0 No Parameter Not Detected
Vinyl chloride 1 5 1.29 1.05 1.75 1.77 3.7 3.7 3.7 I 041M5B0202 NA 0 0 Yes No SV, no RV, and no RC
Xylene (Total) 0 5 2.87 2.25 3.8 2.87 3.8 U ND NA 0 0 No Parameter Not Detected

Sources for Refinement Values (RVs):
PEL = FDEP Probable Effects Level
MEC = Swartz Midrange Effect Concentration
  
  
  Parameters in bold were detected and exceeded screening values. NAS Pensacola basewide levels used as reference values for 4,4'-DDT, 4,4'-DDD, 4,4'-DDE and total DDT.

U or ND = Not Detected at or above the SQL PEL  = Probable effects level. As a result, some average detections may exceed the maximum detections
N/A = No screening value available D = Diluted Result HQ   = Hazard Quotient. Average result calculations include summing detections and one half the detection limits for not detected parameters. 
HQ = Hazard Quotient UJ = Not detected.  SQL is estimated.  RV   = Refinement value (detailed explanation of RVs provided in Section 8). N/A   = Not Applicable.
SQL = Sample Quantitation Limit J = Estimated Value SV   = Screening value (detailed explanation for SVs provided in Section 8). N/R   = No refinement value available.

VOCs ( g/kg)

Notes:
Supporting Information: Supporting Information:

SVOCs ( g/kg)



Table 11-1-42
Wetland 5B Phase IV   
Sediment COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs
Detected Parameters

Barium Dieldrin 3-Methylphenol/4-Methylphenol Vinyl Chloride
Cadmium beta-BHC
Chromium Total BHC
Cobalt Total PCBs
Lead
Silver



Table 11-1-43
Wetland 5B Phase IV
 Mean ERM Quotient

Sample_ID Sample Date Units Result VQUAL Parameter ERL ERM
ERM 

Quotient

041M5B0202 4/6/2004 UG/KG 6 U 2-Methylnaphthalene 70 670 0.01
041M5B0202 4/6/2004 UG/KG 10 U Acenaphthene 16 500 0.02
041M5B0202 4/6/2004 UG/KG 9.5 U Acenaphthylene 44 640 0.01
041M5B0202 4/6/2004 UG/KG 10.5 U Anthracene 85.3 1,100 0.01
041M5B0202 4/6/2004 UG/KG 120 I Benzo(a)anthracene 261 1,600 0.08
041M5B0202 4/6/2004 UG/KG 10 U Benzo(a)pyrene 430 1,600 0.01
041M5B0202 4/6/2004 UG/KG 160 Chrysene 384 2,800 0.06
041M5B0202 4/6/2004 UG/KG 10 U Dibenz(a,h)anthracene 63.4 260 0.04
041M5B0202 4/6/2004 UG/KG 290 Fluoranthene 600 5,100 0.06
041M5B0202 4/6/2004 UG/KG 8.5 U Fluorene 19 540 0.02
041M5B0202 4/6/2004 UG/KG 8 U Naphthalene 160 2,100 0.00
041M5B0202 4/6/2004 UG/KG 70 U Phenanthrene 240 1,500 0.05
041M5B0202 4/6/2004 UG/KG 210 Pyrene 665 2,600 0.08
041M5B0202 4/6/2004 UG/KG 18 I 4,4'-DDE 2.2 27 0.67
041M5B0202 4/6/2004 UG/KG 3.45 U 4,4'-DDT 1.58 46.1 0.07
041M5B0202 4/6/2004 MG/KG 0.84 I Arsenic 8.2 70 0.01

041M5B0202 4/6/2004 MG/KG 31 Cadmium 1.2 9.6 3.23
041M5B0202 4/6/2004 MG/KG 470 Chromium 81 370 1.27
041M5B0202 4/6/2004 MG/KG 90 Copper 34 270 0.33

041M5B0202 4/6/2004 MG/KG 420 Lead 46.7 218 1.93
041M5B0202 4/6/2004 MG/KG 0.22 Mercury 0.15 0.71 0.31
041M5B0202 4/6/2004 MG/KG 20 Nickel 20.9 51.6 0.39

041M5B0202 4/6/2004 MG/KG 6.4 Silver 1 3.7 1.73
041M5B0202 4/6/2004 MG/KG 200 Zinc 150 410 0.49
041M5B0202 4/6/2004 ERM Quotient Sum 11.99
041M5B0202 4/6/2004 Mean ERM Quotient 0.48
041M5B0202 4/6/2004 Mean ERM Quotient without ND 0.47
041M5B0202 4/6/2004 Mean ERM Quotient Category 2
041M5B0301 4/6/2004 UG/KG 4.75 U 2-Methylnaphthalene 70 670 0.01
041M5B0301 4/6/2004 UG/KG 8 U Acenaphthene 16 500 0.02
041M5B0301 4/6/2004 UG/KG 7.5 U Acenaphthylene 44 640 0.01
041M5B0301 4/6/2004 UG/KG 8.5 U Anthracene 85.3 1,100 0.01
041M5B0301 4/6/2004 UG/KG 98 I Benzo(a)anthracene 261 1,600 0.06
041M5B0301 4/6/2004 UG/KG 8 U Benzo(a)pyrene 430 1,600 0.01
041M5B0301 4/6/2004 UG/KG 120 Chrysene 384 2,800 0.04
041M5B0301 4/6/2004 UG/KG 8 U Dibenz(a,h)anthracene 63.4 260 0.03
041M5B0301 4/6/2004 UG/KG 200 Fluoranthene 600 5,100 0.04
041M5B0301 4/6/2004 UG/KG 7 U Fluorene 19 540 0.01
041M5B0301 4/6/2004 UG/KG 6.5 U Naphthalene 160 2,100 0.00
041M5B0301 4/6/2004 UG/KG 27 U Phenanthrene 240 1,500 0.02
041M5B0301 4/6/2004 UG/KG 160 Pyrene 665 2,600 0.06
041M5B0301 4/6/2004 UG/KG 23 I 4,4'-DDE 2.2 27 0.85
041M5B0301 4/6/2004 UG/KG 2.75 U 4,4'-DDT 1.58 46.1 0.06
041M5B0301 4/6/2004 MG/KG 0.28 U Arsenic 8.2 70 0.00
041M5B0301 4/6/2004 MG/KG 1 J Cadmium 1.2 9.6 0.10
041M5B0301 4/6/2004 MG/KG 24 J Chromium 81 370 0.06
041M5B0301 4/6/2004 MG/KG 12 J Copper 34 270 0.04
041M5B0301 4/6/2004 MG/KG 38 J Lead 46.7 218 0.17
041M5B0301 4/6/2004 MG/KG 0.086 Mercury 0.15 0.71 0.12
041M5B0301 4/6/2004 MG/KG 1.2 I Nickel 20.9 51.6 0.02
041M5B0301 4/6/2004 MG/KG 0.09 UJ Silver 1 3.7 0.02
041M5B0301 4/6/2004 MG/KG 45 J Zinc 150 410 0.11
041M5B0301 4/6/2004 ERM Quotient Sum 2.47
041M5B0301 4/6/2004 Mean ERM Quotient 0.10
041M5B0301 4/6/2004 Mean ERM Quotient without ND 0.09
041M5B0301 4/6/2004 Mean ERM Quotient Category 2
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Sample_ID Sample Date Units Result VQUAL Parameter ERL ERM
ERM 

Quotient

041M5B0401 4/6/2004 UG/KG 1.55 U 2-Methylnaphthalene 70 670 0.00
041M5B0401 4/6/2004 UG/KG 2.6 U Acenaphthene 16 500 0.01
041M5B0401 4/6/2004 UG/KG 2.5 U Acenaphthylene 44 640 0.00
041M5B0401 4/6/2004 UG/KG 2.8 U Anthracene 85.3 1,100 0.00
041M5B0401 4/6/2004 UG/KG 2.2 U Benzo(a)anthracene 261 1,600 0.00
041M5B0401 4/6/2004 UG/KG 2.6 U Benzo(a)pyrene 430 1,600 0.00
041M5B0401 4/6/2004 UG/KG 2.9 U Chrysene 384 2,800 0.00
041M5B0401 4/6/2004 UG/KG 2.55 U Dibenz(a,h)anthracene 63.4 260 0.01
041M5B0401 4/6/2004 UG/KG 15 I Fluoranthene 600 5,100 0.00
041M5B0401 4/6/2004 UG/KG 2.25 U Fluorene 19 540 0.00
041M5B0401 4/6/2004 UG/KG 2.05 U Naphthalene 160 2,100 0.00
041M5B0401 4/6/2004 UG/KG 3.95 U Phenanthrene 240 1,500 0.00
041M5B0401 4/6/2004 UG/KG 13 I Pyrene 665 2,600 0.01
041M5B0401 4/6/2004 UG/KG 3.9 U 4,4'-DDE 2.2 27 0.14
041M5B0401 4/6/2004 UG/KG 2.25 U 4,4'-DDT 1.58 46.1 0.05
041M5B0401 4/6/2004 MG/KG 0.23 U Arsenic 8.2 70 0.00
041M5B0401 4/6/2004 MG/KG 0.95 Cadmium 1.2 9.6 0.10
041M5B0401 4/6/2004 MG/KG 14 Chromium 81 370 0.04
041M5B0401 4/6/2004 MG/KG 5.3 Copper 34 270 0.02
041M5B0401 4/6/2004 MG/KG 19 Lead 46.7 218 0.09
041M5B0401 4/6/2004 MG/KG 0.0034 U Mercury 0.15 0.71 0.00
041M5B0401 4/6/2004 MG/KG 0.61 I Nickel 20.9 51.6 0.01
041M5B0401 4/6/2004 MG/KG 0.075 U Silver 1 3.7 0.02
041M5B0401 4/6/2004 MG/KG 28 Zinc 150 410 0.07
041M5B0401 4/6/2004 ERM Quotient Sum 0.80
041M5B0401 4/6/2004 Mean ERM Quotient 0.03
041M5B0401 4/6/2004 Mean ERM Quotient without ND 0.01
041M5B0401 4/6/2004 Mean ERM Quotient Category 1
041M5B0501 4/6/2004 UG/KG 4.1 U 2-Methylnaphthalene 70 670 0.01
041M5B0501 4/6/2004 UG/KG 7 U Acenaphthene 16 500 0.01
041M5B0501 4/6/2004 UG/KG 6.5 U Acenaphthylene 44 640 0.01
041M5B0501 4/6/2004 UG/KG 7.5 U Anthracene 85.3 1,100 0.01
041M5B0501 4/6/2004 UG/KG 6 U Benzo(a)anthracene 261 1,600 0.00
041M5B0501 4/6/2004 UG/KG 7 U Benzo(a)pyrene 430 1,600 0.00
041M5B0501 4/6/2004 UG/KG 7.5 U Chrysene 384 2,800 0.00
041M5B0501 4/6/2004 UG/KG 7 U Dibenz(a,h)anthracene 63.4 260 0.03
041M5B0501 4/6/2004 UG/KG 39 I Fluoranthene 600 5,100 0.01
041M5B0501 4/6/2004 UG/KG 6 U Fluorene 19 540 0.01
041M5B0501 4/6/2004 UG/KG 5 U Naphthalene 160 2,100 0.00
041M5B0501 4/6/2004 UG/KG 6 U Phenanthrene 240 1,500 0.00
041M5B0501 4/6/2004 UG/KG 37 I Pyrene 665 2,600 0.01
041M5B0501 4/6/2004 UG/KG 4.15 U 4,4'-DDE 2.2 27 0.15
041M5B0501 4/6/2004 UG/KG 2.4 U 4,4'-DDT 1.58 46.1 0.05
041M5B0501 4/6/2004 MG/KG 0.23 U Arsenic 8.2 70 0.00
041M5B0501 4/6/2004 MG/KG 1.1 Cadmium 1.2 9.6 0.11
041M5B0501 4/6/2004 MG/KG 23 Chromium 81 370 0.06
041M5B0501 4/6/2004 MG/KG 7.8 Copper 34 270 0.03
041M5B0501 4/6/2004 MG/KG 24 Lead 46.7 218 0.11
041M5B0501 4/6/2004 MG/KG 0.019 I Mercury 0.15 0.71 0.03
041M5B0501 4/6/2004 MG/KG 0.97 I Nickel 20.9 51.6 0.02
041M5B0501 4/6/2004 MG/KG 0.075 U Silver 1 3.7 0.02
041M5B0501 4/6/2004 MG/KG 19 Zinc 150 410 0.05
041M5B0501 4/6/2004 ERM Quotient Sum 1.06
041M5B0501 4/6/2004 Mean ERM Quotient 0.04
041M5B0501 4/6/2004 Mean ERM Quotient without ND 0.03
041M5B0501 4/6/2004 Mean ERM Quotient Category 1



Table 11-1-43
Wetland 5B Phase IV
 Mean ERM Quotient

Sample_ID Sample Date Units Result VQUAL Parameter ERL ERM
ERM 

Quotient

041M5B0601 4/6/2004 UG/KG 6 U 2-Methylnaphthalene 70 670 0.01
041M5B0601 4/6/2004 UG/KG 10 U Acenaphthene 16 500 0.02
041M5B0601 4/6/2004 UG/KG 10 U Acenaphthylene 44 640 0.02
041M5B0601 4/6/2004 UG/KG 11 U Anthracene 85.3 1,100 0.01
041M5B0601 4/6/2004 UG/KG 8.5 U Benzo(a)anthracene 261 1,600 0.01
041M5B0601 4/6/2004 UG/KG 10 U Benzo(a)pyrene 430 1,600 0.01
041M5B0601 4/6/2004 UG/KG 56 I Chrysene 384 2,800 0.02
041M5B0601 4/6/2004 UG/KG 10 U Dibenz(a,h)anthracene 63.4 260 0.04
041M5B0601 4/6/2004 UG/KG 69 I Fluoranthene 600 5,100 0.01
041M5B0601 4/6/2004 UG/KG 9 U Fluorene 19 540 0.02
041M5B0601 4/6/2004 UG/KG 8 U Naphthalene 160 2,100 0.00
041M5B0601 4/6/2004 UG/KG 9 U Phenanthrene 240 1,500 0.01
041M5B0601 4/6/2004 UG/KG 59 I Pyrene 665 2,600 0.02
041M5B0601 4/6/2004 UG/KG 24 I 4,4'-DDE 2.2 27 0.89
041M5B0601 4/6/2004 UG/KG 3.5 U 4,4'-DDT 1.58 46.1 0.08
041M5B0601 4/6/2004 MG/KG 0.33 U Arsenic 8.2 70 0.00
041M5B0601 4/6/2004 MG/KG 5.1 Cadmium 1.2 9.6 0.53
041M5B0601 4/6/2004 MG/KG 55 Chromium 81 370 0.15
041M5B0601 4/6/2004 MG/KG 16 Copper 34 270 0.06
041M5B0601 4/6/2004 MG/KG 48 Lead 46.7 218 0.22
041M5B0601 4/6/2004 MG/KG 0.12 Mercury 0.15 0.71 0.17
041M5B0601 4/6/2004 MG/KG 3 I Nickel 20.9 51.6 0.06
041M5B0601 4/6/2004 MG/KG 0.38 I Silver 1 3.7 0.10
041M5B0601 4/6/2004 MG/KG 60 Zinc 150 410 0.15
041M5B0601 4/6/2004 ERM Quotient Sum 3.43
041M5B0601 4/6/2004 Mean ERM Quotient 0.14
041M5B0601 4/6/2004 Mean ERM Quotient without ND 0.13
041M5B0601 4/6/2004 Mean ERM Quotient Category 2

Notes:
ERL = Effects Range Low
ERM = Effects Range Median
mg/kg = milligrams per kilogram

Shaded and bold cells indicate constituent exceeds ERM.

g/kg = micrograms per kilogram
U = not detected at or above the SQL (value in table is 1/2 reported value)
J = estimated value
Shaded cells indicate constituent exceeds ERL.



Table 11-1-44
Wetland 5A Phase II 
Sediment Dermal Exposure Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N 4.9E+02 = 1.9E+04 = MG/KG 041M5A0101 9 / 9 NAV 7.5E+03 1.0E-03 3 3.74E-06 1.87E-06 5.92E-05 3.96E-05
7440393 Barium N 1.3E+00 J 1.5E+02 = MG/KG 041M5A0101 9 / 9 NAV 3.5E+01 1.0E-03 3 3.00E-08 1.50E-08 4.75E-07 3.17E-07
7440417 Beryllium N 2.7E-01 J 8.3E-01 J MG/KG 041M5A0101 4 / 9 6.0E-02 / 4.4E-01 2.7E-01 1.0E-03 3 1.66E-10 8.30E-11 2.63E-09 1.76E-09
7440439 Cadmium N 2.7E-01 J 2.2E+02 = MG/KG 041M5B0201 9 / 9 NAV 2.9E+01 1.0E-03 3 4.40E-08 2.20E-08 6.96E-07 4.66E-07
7440473 Chromium N 2.8E+00 = 4.2E+02 = MG/KG 041M5B0201 9 / 9 NAV 8.7E+01 1.0E-03 3 8.32E-08 4.16E-08 1.32E-06 8.81E-07
7440484 Cobalt C 3.0E-01 J 1.3E+01 J MG/KG 041M5A0501 7 / 9 2.0E-01 / 1.3E+00 4.0E+00 1.0E-03 3 2.68E-09 1.34E-09 6.06E-09 1.01E-08
7440508 Copper N 1.3E+01 = 3.2E+02 = MG/KG 041M5A0501 8 / 9 N/A / 3.1E+00 9.8E+01 1.0E-03 3 6.34E-08 3.17E-08 1.00E-06 6.71E-07
7439896 Iron N 3.1E+02 = 9.8E+03 = MG/KG 041M5A0101 9 / 9 NAV 4.0E+03 1.0E-03 3 1.97E-06 9.83E-07 3.11E-05 2.08E-05
7439921 Lead N 1.2E+01 = 4.8E+02 J MG/KG 041M5B0201 9 / 9 NAV 1.9E+02 1.0E-03 3 9.62E-08 4.81E-08 1.52E-06 1.02E-06
7439965 Manganese N 1.4E+00 = 2.1E+02 = MG/KG 041M5A0101 9 / 9 NAV 5.1E+01 1.0E-03 3 4.10E-08 2.05E-08 6.49E-07 4.34E-07
7487947 Mercury N 2.5E-01 = 1.0E+00 = MG/KG 041M5A0101 6 / 9 5.0E-02 / 1.7E-01 4.2E-01 1.0E-03 3 2.00E-10 1.00E-10 3.17E-09 2.12E-09
7440020 Nickel N 1.3E+00 J 9.4E+01 = MG/KG 041M5B0201 8 / 9 N/A / 5.3E+00 1.9E+01 1.0E-03 3 1.88E-08 9.39E-09 2.97E-07 1.99E-07
7782492 Selenium N 1.5E+00 = 3.6E+00 = MG/KG 041M5B0201 6 / 9 1.8E-01 / 2.2E-01 1.5E+00 1.0E-03 3 7.20E-10 3.60E-10 1.14E-08 7.62E-09
7440224 Silver N 4.2E-01 J 5.2E+00 J MG/KG 041M5B0201 3 / 9 2.4E-01 / 1.8E+00 1.0E+00 1.0E-03 3 1.04E-09 5.20E-10 1.65E-08 1.10E-08
7440280 Thallium N N/A N/A 1.4E+00 J MG/KG 041M5A0101 1 / 9 1.8E-01 / 1.3E+00 4.4E-01 1.0E-03 3 2.80E-10 1.40E-10 4.43E-09 2.96E-09
7440622 Vanadium N 2.2E+00 J 2.4E+01 = MG/KG 041M5A0101 7 / 9 8.3E-01 / 1.1E+00 1.1E+01 1.0E-03 3 4.80E-09 2.40E-09 7.60E-08 5.08E-08
7440666 Zinc N 9.8E+00 = 2.3E+03 = MG/KG 041M5A0101 9 / 9 NAV 4.9E+02 1.0E-03 3 4.58E-07 2.29E-07 7.25E-06 4.85E-06
72548 4,4'-DDD C 2.3E-04 J 2.3E-03 J MG/KG 041M5A0401 6 / 9 2.1E-04 / 8.1E-04 9.3E-04 3.0E-02 1 1.38E-11 6.90E-12 3.12E-11 5.22E-11
72559 4,4'-DDE C 3.2E-04 J 1.2E-01 D MG/KG 041M5A0501 7 / 9 2.0E-04 / 6.1E-04 1.4E-02 3.0E-02 1 7.20E-10 3.60E-10 1.63E-09 2.72E-09
50293 4,4'-DDT C 7.8E-04 J 5.0E-03 J MG/KG 041M5A0501 3 / 9 2.0E-04 / 7.3E-04 9.1E-04 3.0E-02 1 3.00E-11 1.50E-11 6.78E-11 1.13E-10
319846 alpha-BHC C 3.0E-04 J 1.8E-03 = MG/KG 041M5B0201 4 / 9 1.6E-04 / 4.5E-04 4.4E-04 4.0E-02 2 1.44E-11 7.20E-12 3.26E-11 5.44E-11
5103719 alpha-Chlordane C 1.9E-04 J 1.6E-03 J MG/KG 041M5A0501 4 / 9 1.0E-04 / 3.6E-04 4.3E-04 4.0E-02 2 1.28E-11 6.40E-12 2.89E-11 4.84E-11
11097691 Aroclor-1254 C 8.7E-03 J 5.3E-02 = MG/KG 041M5B0201 3 / 9 2.0E-03 / 8.1E-03 1.0E-02 1.6E-02 3 1.65E-10 8.27E-11 3.74E-10 6.25E-10
11096825 Aroclor-1260 C 2.6E-03 J 1.0E-01 DJ MG/KG 041M5A0501 3 / 9 3.2E-03 / 1.4E-02 1.5E-02 1.4E-02 3 2.76E-10 1.38E-10 6.24E-10 1.04E-09

60571 Dieldrin C 4.2E-04 J 7.1E-03 J MG/KG 041M5B0201 4 / 9 2.0E-04 / 8.1E-04 1.4E-03 1.0E-01 2 1.42E-10 7.10E-11 3.21E-10 5.37E-10
33213659 Endosulfan II N N/A N/A 1.7E-03 J MG/KG 041M5A0501 1 / 9 2.0E-04 / 7.3E-04 3.9E-04 1.0E-01 2 3.40E-11 1.70E-11 5.38E-10 3.60E-10

72208 Endrin N N/A N/A 1.1E-03 J MG/KG 041M5A0501 1 / 9 2.0E-04 / 7.3E-04 3.2E-04 1.0E-01 2 2.20E-11 1.10E-11 3.48E-10 2.33E-10
7421934 Endrin aldehyde N N/A N/A 7.2E-04 J MG/KG 041M5A0501 1 / 9 2.0E-04 / 7.3E-04 2.8E-04 1.0E-01 2 1.44E-11 7.20E-12 2.28E-10 1.52E-10
53494705 Endrin ketone N N/A N/A 2.6E-04 = MG/KG 041M5A0701 1 / 9 2.1E-04 / 8.1E-04 2.6E-04 1.0E-01 2 5.20E-12 2.60E-12 8.23E-11 5.50E-11

57749 gamma-Chlordane C 2.3E-04 J 1.3E-03 J MG/KG 041M5A0501 3 / 9 1.0E-04 / 3.6E-04 3.6E-04 4.0E-02 2 1.04E-11 5.20E-12 2.35E-11 3.93E-11
95487 2-Methylphenol (o-Cresol) N N/A N/A 2.0E-01 J MG/KG 041M5B0201 1 / 9 4.0E-01 / 1.6E+00 4.3E-01 1.0E-01 2 4.00E-09 2.00E-09 6.33E-08 4.23E-08
106445 4-Methylphenol (p-Cresol) N 1.0E-01 J 2.0E-01 J MG/KG 041M5A0101 4 / 9 4.0E-01 / 1.2E+00 2.4E-01 1.0E-01 2 4.00E-09 2.00E-09 6.33E-08 4.23E-08
120127 Anthracene N N/A N/A 4.4E-02 = MG/KG 041M5A0701 1 / 9 6.3E-02 / 1.4E+00 1.6E-01 1.0E-02 3 8.80E-11 4.40E-11 1.39E-09 9.31E-10
56553 Benzo(a)anthracene C 1.2E-01 = 3.2E-01 = MG/KG 041M5A0501 3 / 9 4.1E-02 / 1.4E-01 1.1E-01 1.3E-01 2 8.32E-09 4.16E-09 1.88E-08 3.14E-08
50328 Benzo(a)pyrene C 3.7E-02 J 2.4E-01 = MG/KG 041M5A0701 4 / 9 4.1E-02 / 1.4E-01 1.0E-01 1.3E-01 2 6.24E-09 3.12E-09 1.41E-08 2.36E-08
205992 Benzo(b)fluoranthene C 5.7E-02 J 3.6E-01 = MG/KG 041M5A0701 4 / 9 4.1E-02 / 1.6E-01 1.1E-01 1.3E-01 2 9.36E-09 4.68E-09 2.12E-08 3.54E-08
191242 Benzo(g,h,i)perylene C 1.2E-01 = 2.8E-01 = MG/KG 041M5A0501 3 / 9 4.1E-02 / 1.4E-01 9.6E-02 1.3E-01 2 7.28E-09 3.64E-09 1.65E-08 2.75E-08
207089 Benzo(k)fluoranthene C 7.3E-02 J 1.7E-01 = MG/KG 041M5A0701 3 / 9 4.1E-02 / 1.6E-01 6.8E-02 1.3E-01 2 4.42E-09 2.21E-09 1.00E-08 1.67E-08
111911 bis(2-Chloroethoxy)methane N N/A N/A 1.1E-01 J MG/KG 041M5A0501 1 / 9 4.0E-01 / 1.4E+00 4.1E-01 1.0E-02 3 2.20E-10 1.10E-10 3.48E-09 2.33E-09
117817 bis(2-Ethylhexyl)phthalate (BEHP) C 6.9E-01 = 1.5E+00 J MG/KG 041M5A0501 3 / 9 4.1E-01 / 1.4E+00 7.3E-01 1.0E-01 1 3.00E-08 1.50E-08 6.78E-08 1.13E-07
85687 Butylbenzylphthalate N 3.8E-02 J 2.0E-01 J MG/KG 041M5A0501 3 / 9 4.0E-01 / 1.4E+00 3.3E-01 1.0E-01 2 4.00E-09 2.00E-09 6.33E-08 4.23E-08
86748 Carbazole C 4.8E-02 J 9.6E-02 J MG/KG 041M5A0501 2 / 9 4.1E-01 / 1.4E+00 3.9E-01 1.0E-01 2 1.92E-09 9.60E-10 4.34E-09 7.26E-09
218019 Chrysene C 1.8E-01 = 5.1E-01 = MG/KG 041M5A0501 3 / 9 4.1E-02 / 1.4E-01 1.5E-01 1.3E-01 2 1.33E-08 6.63E-09 3.00E-08 5.01E-08
84742 Di-n-butylphthalate N N/A N/A 1.0E-01 J MG/KG 041M5A0501 1 / 9 4.0E-01 / 1.4E+00 4.1E-01 1.0E-01 2 2.00E-09 1.00E-09 3.17E-08 2.12E-08
117840 Di-n-octylphthalate N N/A N/A 2.2E-02 J MG/KG 041M5A0701 1 / 9 4.1E-01 / 1.6E+00 4.6E-01 1.0E-01 2 4.40E-10 2.20E-10 6.96E-09 4.66E-09
206440 Fluoranthene N 7.1E-02 = 1.1E+00 = MG/KG 041M5A0501 6 / 9 4.1E-02 / 1.2E-01 2.8E-01 1.3E-01 2 2.86E-08 1.43E-08 4.53E-07 3.03E-07
193395 Indeno(1,2,3-cd)pyrene C 1.1E-01 J 3.1E-01 = MG/KG 041M5A0501 3 / 9 4.1E-02 / 1.4E-01 9.8E-02 1.3E-01 2 8.06E-09 4.03E-09 1.82E-08 3.05E-08
85018 Phenanthrene N 1.1E-01 J 2.4E-01 = MG/KG 041M5A0501 3 / 9 4.1E-02 / 1.4E-01 9.5E-02 1.0E-02 3 4.80E-10 2.40E-10 7.60E-09 5.08E-09
129000 Pyrene N 7.1E-02 = 7.3E-01 = MG/KG 041M5A0501 6 / 9 4.1E-02 / 1.2E-01 2.1E-01 1.0E-02 3 1.46E-09 7.30E-10 2.31E-08 1.55E-08
156605 1,2-Dichloroethene (total) N N/A N/A 1.1E-02 J MG/KG 041M5B0201 1 / 9 1.2E-02 / 8.3E-02 1.6E-02 1.0E-02 3 2.20E-11 1.10E-11 3.48E-10 2.33E-10
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67641 Acetone N 6.6E-02 = 5.2E+00 J MG/KG 041M5A0201 7 / 9 1.3E-02 / 1.3E-01 1.3E+00 1.0E-02 3 1.04E-08 5.20E-09 1.65E-07 1.10E-07
85018 Chlorobenzene N N/A N/A 7.0E-03 J MG/KG 041M5B0201 1 / 9 1.2E-02 / 8.3E-02 1.5E-02 1.0E-02 3 1.40E-11 7.00E-12 2.22E-10 1.48E-10
75092 Methylene chloride C N/A N/A 2.5E-01 J MG/KG 041M5A0101 1 / 9 1.2E-02 / 8.3E-02 4.2E-02 1.0E-02 3 5.00E-10 2.50E-10 1.13E-09 1.89E-09
129000 Toluene N 5.0E-03 J 2.8E-01 = MG/KG 041M5A0401 4 / 9 1.2E-02 / 5.3E-02 5.2E-02 1.0E-02 3 5.60E-10 2.80E-10 8.86E-09 5.93E-09
75014 Vinyl chloride C N/A N/A 4.2E-02 = MG/KG 041M5B0201 1 / 9 4.0E-03 / 5.3E-02 1.1E-02 1.0E-02 3 8.40E-11 4.20E-11 1.90E-10 3.17E-10

Equation for sediment risk:
Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).

Where:                                Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
DADsd           =    Dermal Absorbed Dose-soil contact (mg/kg-day). BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).

DAevent       =    Dermal absorbed dose per event (mg/cm2-event) AT        =       Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
SA               =    Skin surface area available for contact (cm2).                                Cancer - 25,550 days (child trespasser/adult maintenance worker).
EV               =    Event frequency (events/day).
EF               =    Exposure frequency (days/year).
ED               =    Exposure duration (years).
BW             =    Body weight (kg) 70 kg (adult) 45 kg (child).
AT             =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr
                          carcinogenic effects AT = 70 yr x 365 dy/yr.

Equation for DAevent for sediment contact:

Where:
Csd               =    Chemical concentration in sediment (mg/kg).

CF               =    Conversion factor (10-6 kg/mg).
AF               =    Adherence factor of sediment to soil (mg/cm2-event).
                          0.2 (children playing in wet soil) 0.1 (construction worker)
ABsd            =    Dermal absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

      (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 11-1-45
Wetland 5A Phase II 
Sediment Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal 
Hazard 

Quotient
Dermal 

Cancer Risk

Dermal 
Hazard 

Quotient
Dermal Cancer 

Risk

Aluminum N 1.9E+04 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A 5.9E-04 N/A 4.0E-04 N/A
Barium N 1.5E+02 7.0E-02 N/A 7.0E-02 1, 3 4.9E-03 N/A 9.7E-05 N/A 6.5E-05 N/A
Beryllium N 8.3E-01 2.0E-03 N/A 7.0E-03 1 1.4E-05 N/A 1.9E-04 N/A 1.3E-04 N/A
Cadmium N 2.2E+02 5.0E-04 N/A 2.5E-02 1 1.3E-05 N/A 5.6E-02 N/A 3.7E-02 N/A
Chromium N 4.2E+02 N/A N/A 2.5E-02 1 N/A N/A N/A N/A N/A N/A
Cobalt C 1.3E+01 2.0E-02 N/A 8.0E-01 3 1.6E-02 N/A 3.8E-07 N/A 6.3E-07 N/A
Copper N 3.2E+02 4.0E-02 N/A 3.0E-01 3 1.2E-02 N/A 8.4E-05 N/A 5.6E-05 N/A
Iron N 9.8E+03 3.0E-01 N/A 1.5E-01 3 4.5E-02 N/A 6.9E-04 N/A 4.6E-04 N/A
Lead N 4.8E+02 1.0E-07 N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Manganese N 2.1E+02 2.4E-02 N/A 4.0E-02 1, 3 9.6E-04 N/A 6.8E-04 N/A 4.5E-04 N/A
Mercury N 1.0E+00 3.0E-04 N/A 7.0E-02 1 2.1E-05 N/A 1.5E-04 N/A 1.0E-04 N/A
Nickel N 9.4E+01 2.0E-02 N/A 2.7E-01 3 5.4E-03 N/A 5.5E-05 N/A 3.7E-05 N/A
Selenium N 3.6E+00 5.0E-03 N/A 5.5E-01 1 2.8E-03 N/A 4.1E-06 N/A 2.8E-06 N/A
Silver N 5.2E+00 5.0E-03 N/A 1.8E-01 3 9.0E-04 N/A 1.8E-05 N/A 1.2E-05 N/A
Thallium N 1.4E+00 6.6E-05 N/A 1.5E-01 3 9.9E-06 N/A 4.5E-04 N/A 3.0E-04 N/A
Vanadium N 2.4E+01 7.0E-03 N/A 2.6E-02 1 1.8E-04 N/A 4.2E-04 N/A 2.8E-04 N/A
Zinc N 2.3E+03 3.0E-01 N/A 2.0E-01 3, 4 6.0E-02 N/A 1.2E-04 N/A 8.1E-05 N/A
4,4'-DDD C 2.3E-03 N/A 2.4E-01 3.0E-02 2 N/A 8.0E+00 N/A 2.5E-10 N/A 4.2E-10
4,4'-DDE C 1.2E-01 N/A 3.4E-01 3.0E-02 2 N/A 1.1E+01 N/A 1.8E-08 N/A 3.1E-08
4,4'-DDT C 5.0E-03 5.0E-04 3.4E-01 3.0E-02 2 1.5E-05 1.1E+01 4.5E-06 7.7E-10 7.6E-06 1.3E-09
alpha-BHC C 1.8E-03 5.0E-04 6.3E+00 1.4E-02 3 7.1E-06 4.4E+02 4.6E-06 1.4E-08 7.7E-06 2.4E-08
alpha-Chlordane C 1.6E-03 5.0E-04 3.5E-01 8.0E-01 1 4.0E-04 4.4E-01 7.2E-08 1.3E-11 1.2E-07 2.1E-11
Aroclor-1254 C 5.3E-02 2.0E-05 2.0E+00 1.4E-01 2 2.8E-06 1.4E+01 1.3E-04 5.3E-09 2.2E-04 8.9E-09
Aroclor-1260 C 1.0E-01 N/A 2.0E+00 1.4E-01 2 N/A 1.4E+01 N/A 8.9E-09 N/A 1.5E-08
Dieldrin C 7.1E-03 5.0E-05 1.6E+01 5.0E-01 3 2.5E-05 3.2E+01 1.3E-05 1.0E-08 2.1E-05 1.7E-08
Endosulfan II N 1.7E-03 6.0E-03 N/A 5.0E-01 3 3.0E-03 N/A 1.8E-07 N/A 1.2E-07 N/A
Endrin N 1.1E-03 3.0E-04 N/A 1.3E-02 3 3.8E-06 N/A 9.3E-05 N/A 6.2E-05 N/A
Endrin aldehyde N 7.2E-04 3.0E-04 N/A 1.3E-02 3 3.8E-06 N/A 6.1E-05 N/A 4.1E-05 N/A
Endrin ketone N 2.6E-04 3.0E-04 N/A 1.3E-02 3 3.8E-06 N/A 2.2E-05 N/A 1.5E-05 N/A
gamma-Chlordane C 1.3E-03 5.0E-04 3.5E-01 8.0E-01 1 4.0E-04 4.4E-01 5.9E-08 1.0E-11 9.8E-08 1.7E-11
2-Methylphenol (o-Cresol) N 2.0E-01 5.0E-02 N/A 7.4E-02 3 3.7E-03 N/A 1.7E-05 N/A 1.1E-05 N/A
4-Methylphenol (p-Cresol) N 2.0E-01 5.0E-03 N/A 7.4E-02 3 3.7E-04 N/A 1.7E-04 N/A 1.1E-04 N/A
Anthracene N 4.4E-02 3.0E-01 N/A 7.6E-01 3 2.3E-01 N/A 6.1E-09 N/A 4.1E-09 N/A
Benzo(a)anthracene C 3.2E-01 N/A 7.3E-01 3.1E-01 3 N/A 2.4E+00 N/A 4.4E-08 N/A 7.4E-08
Benzo(a)pyrene C 2.4E-01 N/A 7.3E+00 3.1E-01 3 N/A 2.4E+01 N/A 3.3E-07 N/A 5.6E-07
Benzo(b)fluoranthene C 3.6E-01 N/A 7.3E-01 3.1E-01 3 N/A 2.4E+00 N/A 5.0E-08 N/A 8.3E-08
Benzo(g,h,i)perylene C 2.8E-01 N/A 7.3E-01 3.1E-01 3 N/A 2.4E+00 N/A 3.9E-08 N/A 6.5E-08
Benzo(k)fluoranthene C 1.7E-01 N/A 7.3E-02 3.1E-01 3 N/A 2.4E-01 N/A 2.4E-09 N/A 3.9E-09
bis(2-Chloroethoxy)methane N 1.1E-01 N/A N/A 5.0E-01 3 N/A N/A N/A N/A N/A N/A
bis(2-Ethylhexyl)phthalate (BEHP) C 1.5E+00 2.0E-02 1.4E-02 1.0E-01 2 2.0E-03 1.4E-01 3.4E-05 9.5E-09 5.7E-05 1.6E-08
Butylbenzylphthalate N 2.0E-01 2.0E-01 N/A 1.7E-02 3 3.5E-03 N/A 1.8E-05 N/A 1.2E-05 N/A
Carbazole C 9.6E-02 N/A 2.0E-02 7.0E-01 3 N/A 2.9E-02 N/A 1.2E-10 N/A 2.1E-10
Chrysene C 5.1E-01 7.3E-03 N/A 3.1E-01 3 2.3E-03 N/A 1.3E-05 N/A 2.2E-05 N/A
Di-n-butylphthalate N 1.0E-01 1.0E-01 N/A 3.1E-01 3 3.1E-02 N/A 1.0E-06 N/A 6.8E-07 N/A
Di-n-octylphthalate N 2.2E-02 4.0E-02 N/A 3.1E-01 3 1.2E-02 N/A 5.6E-07 N/A 3.8E-07 N/A
Fluoranthene N 1.1E+00 N/A 4.0E-02 3.1E-01 3 N/A 1.3E-01 N/A 5.8E-08 N/A 3.9E-08
Indeno(1,2,3-cd)pyrene C 3.1E-01 7.3E-01 N/A 3.1E-01 3 2.3E-01 N/A 8.1E-08 N/A 1.3E-07 N/A
Phenanthrene N 2.4E-01 N/A 3.0E-02 7.3E-01 3 N/A 4.1E-02 N/A 3.1E-10 N/A 2.1E-10
Pyrene N 7.3E-01 N/A 3.0E-02 3.1E-01 3 N/A 9.7E-02 N/A 2.2E-09 N/A 1.5E-09
1,2-Dichloroethene (total) N 1.1E-02 2.0E-02 N/A 8.0E-01 3 1.6E-02 N/A 2.2E-08 N/A 1.5E-08 N/A
Acetone N 5.2E+00 1.0E-01 N/A 1.0E-01 2 1.0E-02 N/A 1.6E-05 N/A 1.1E-05 N/A
Chlorobenzene N 7.0E-03 2.0E-02 N/A 7.3E-02 3 1.5E-03 N/A 1.5E-07 N/A 1.0E-07 N/A
Methylene chloride C 2.5E-01 6.0E-02 7.5E-03 1.0E-01 3 6.1E-03 7.4E-02 1.9E-07 8.4E-11 3.1E-07 1.4E-10
Toluene N 2.8E-01 2.0E-01 N/A 3.1E-01 3 6.2E-02 N/A 1.4E-07 N/A 9.6E-08 N/A
Vinyl chloride C 4.2E-02 3.0E-03 7.5E-01 1.0E+00 3 3.0E-03 7.5E-01 6.3E-08 1.4E-10 1.1E-07 2.4E-10

Notes:
Oral RfD         =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF           =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI            =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; Risk calculation equation, cancer:

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD     =  Dermal reference dose-sources: (1) RAIS value; (2) adjusted for ABSGI.
Dermal SF      =  Dermal slope factor-sources: (1) RAIS value; (2) adjusted for ABSGI.

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk: Risk calculation equation, noncancer:

Where:
RfDdermal =  Dermal reference dose.
RFDoral =  Oral reference dose.
ABSGI =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 11-1-46
Wetland 5A Phase II 
Sediment Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk

Aluminum N 1.9E+04 1.0E+00 N/A 5.92E-03 N/A 3.81E-03 N/A
Barium N 1.5E+02 7.0E-02 N/A 6.78E-04 N/A 4.36E-04 N/A
Beryllium N 8.3E-01 2.0E-03 N/A 1.31E-04 N/A 8.45E-05 N/A
Cadmium N 2.2E+02 5.0E-04 N/A 1.39E-01 N/A 8.95E-02 N/A
Chromium N 4.2E+02 N/A N/A N/A N/A N/A N/A
Cobalt C 1.3E+01 2.0E-02 N/A 3.03E-05 N/A 4.87E-05 N/A
Copper N 3.2E+02 4.0E-02 N/A 2.51E-03 N/A 1.61E-03 N/A
Iron N 9.8E+03 3.0E-01 N/A 1.04E-02 N/A 6.67E-03 N/A
Lead N 4.8E+02 N/A N/A N/A N/A N/A N/A
Manganese N 2.1E+02 2.4E-02 N/A 2.70E-03 N/A 1.74E-03 N/A
Mercury N 1.0E+00 3.0E-04 N/A 1.06E-03 N/A 6.78E-04 N/A
Nickel N 9.4E+01 2.0E-02 N/A 1.49E-03 N/A 9.56E-04 N/A
Selenium N 3.6E+00 5.0E-03 N/A 2.28E-04 N/A 1.47E-04 N/A
Silver N 5.2E+00 5.0E-03 N/A 3.29E-04 N/A 2.12E-04 N/A
Thallium N 1.4E+00 6.6E-05 N/A 6.72E-03 N/A 4.32E-03 N/A
Vanadium N 2.4E+01 7.0E-03 N/A 1.09E-03 N/A 6.98E-04 N/A
Zinc N 2.3E+03 3.0E-01 N/A 2.42E-03 N/A 1.55E-03 N/A
4,4'-DDD C 2.3E-03 N/A 2.4E-01 N/A 2.50E-11 N/A 4.01E-11
4,4'-DDE C 1.2E-01 N/A 3.4E-01 N/A 1.85E-09 N/A 2.97E-09
4,4'-DDT C 5.0E-03 5.0E-04 3.4E-01 4.52E-07 7.69E-11 7.27E-07 1.24E-10
alpha-BHC C 1.8E-03 5.0E-04 6.3E+00 1.63E-07 5.13E-10 2.62E-07 8.24E-10
alpha-Chlordane C 1.6E-03 5.0E-04 3.5E-01 1.45E-07 2.53E-11 2.33E-07 4.07E-11
Aroclor-1254 C 5.3E-02 2.0E-05 2.0E+00 1.20E-04 4.79E-09 1.93E-04 7.70E-09
Aroclor-1260 C 1.0E-01 N/A 2.0E+00 N/A 9.05E-09 N/A 1.45E-08
Dieldrin C 7.1E-03 5.0E-05 1.6E+01 6.42E-06 5.14E-09 1.03E-05 8.26E-09
Endosulfan II N 1.7E-03 6.0E-03 N/A 8.97E-08 N/A 5.77E-08 N/A
Endrin N 1.1E-03 3.0E-04 N/A 1.16E-06 N/A 7.46E-07 N/A
Endrin aldehyde N 7.2E-04 3.0E-04 N/A 7.60E-07 N/A 4.88E-07 N/A
Endrin ketone N 2.6E-04 3.0E-04 N/A 2.74E-07 N/A 1.76E-07 N/A
gamma-Chlordane C 1.3E-03 5.0E-04 3.5E-01 1.18E-07 2.06E-11 1.89E-07 3.31E-11
2-Methylphenol (o-Cresol) N 2.0E-01 5.0E-02 N/A 1.27E-06 N/A 8.14E-07 N/A
4-Methylphenol (p-Cresol) N 2.0E-01 5.0E-03 N/A 1.27E-05 N/A 8.14E-06 N/A
Anthracene N 4.4E-02 3.0E-01 N/A 4.64E-08 N/A 2.98E-08 N/A
Benzo(a)anthracene C 3.2E-01 N/A 7.3E-01 N/A 1.06E-08 N/A 1.70E-08
Benzo(a)pyrene C 2.4E-01 N/A 7.3E+00 N/A 7.92E-08 N/A 1.27E-07
Benzo(b)fluoranthene C 3.6E-01 N/A 7.3E-01 N/A 1.19E-08 N/A 1.91E-08
Benzo(g,h,i)perylene C 2.8E-01 N/A 7.3E-01 N/A 9.24E-09 N/A 1.49E-08
Benzo(k)fluoranthene C 1.7E-01 N/A 7.3E-02 N/A 5.61E-10 N/A 9.02E-10
bis(2-Chloroethoxy)methane N 1.1E-01 N/A N/A N/A N/A N/A N/A
bis(2-Ethylhexyl)phthalate (BEHP) C 1.5E+00 2.0E-02 1.4E-02 3.39E-06 9.50E-10 5.45E-06 1.53E-09
Butylbenzylphthalate N 2.0E-01 2.0E-01 N/A 3.17E-07 N/A 2.04E-07 N/A
Carbazole C 9.6E-02 N/A 2.0E-02 N/A 8.68E-11 N/A 1.40E-10
Chrysene C 5.1E-01 7.3E-03 N/A 3.16E-06 N/A 5.08E-06 N/A
Di-n-butylphthalate N 1.0E-01 1.0E-01 N/A 3.17E-07 N/A 2.04E-07 N/A
Di-n-octylphthalate N 2.2E-02 4.0E-02 N/A 1.74E-07 N/A 1.12E-07 N/A
Fluoranthene N 1.1E+00 N/A 4.0E-02 N/A 1.39E-08 N/A 8.95E-09
Indeno(1,2,3-cd)pyrene C 3.1E-01 7.3E-01 N/A 1.92E-08 N/A 3.09E-08 N/A
Phenanthrene N 2.4E-01 N/A 3.0E-02 N/A 2.28E-09 N/A 1.47E-09
Pyrene N 7.3E-01 N/A 3.0E-02 N/A 6.93E-09 N/A 4.46E-09
1,2-Dichloroethene (total) N 1.1E-02 2.0E-02 N/A 1.74E-07 N/A 1.12E-07 N/A
Acetone N 5.2E+00 1.0E-01 N/A 1.65E-05 N/A 1.06E-05 N/A
Chlorobenzene N 7.0E-03 2.0E-02 N/A 1.11E-07 N/A 7.12E-08 N/A
Methylene chloride C 2.5E-01 6.0E-02 7.5E-03 1.88E-07 8.48E-11 3.03E-07 1.36E-10
Toluene N 2.8E-01 2.0E-01 N/A 4.43E-07 N/A 2.85E-07 N/A
Vinyl chloride C 4.2E-02 3.0E-03 7.5E-01 6.33E-07 1.42E-09 1.02E-06 2.29E-09

Notes:
Oral RfD      =      Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF       =      Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     =      Chronic daily intake (mg/kg-day)

Equation for Chronic Daily Intake, sediment risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day). =   Oral reference dose.
EPCsd    =      Exposure point concentration in sediment (mg/kg). =   Oral slope factor.
IRsd        =      Incidental ingestion rate for sediment (mg/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
CF        =      Conversion factor (1E-6 kg/mg).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                          carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
IRsd =      100 mg/day for age groups greater than 6-years old. 
EF         =      52 dys/yr (child trespasser/adult maintenance worker).
ED        =      10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =      45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =      Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                          Cancer - 25,550 days (child trespasser/adult maintenance worker).
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Table 11-1-47
Wetland 5A Phase II 
Surface Water Dermal Absorbed Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N 1.5E+02 J 9.5E+02 = UG/L 041W5A0201 5 / 6 N/A / 1.4E+02 3.8E+02 9.5E-04 1.0E-03 2.46E-06 3.89E-05 5.20E-05
7440393 Barium N 1.4E+01 J 4.1E+01 J UG/L 041W5A0101 6 / 6 NAV 2.7E+01 4.1E-05 1.0E-03 1.08E-07 1.70E-06 2.28E-06
7440439 Cadmium N N/A N/A 3.2E+00 J UG/L 041W5A0201 1 / 6 3.0E+00 / 3.0E+00 1.8E+00 3.2E-06 1.0E-03 8.32E-09 1.32E-07 1.76E-07
7440473 Chromium N N/A N/A 1.1E+01 = UG/L 041W5A0501 1 / 6 8.0E+00 / 8.0E+00 5.2E+00 1.1E-05 1.0E-03 2.96E-08 4.69E-07 6.27E-07
7440484 Cobalt C N/A N/A 3.0E+00 = UG/L 041W5A0101 1 / 6 3.0E+00 / 3.0E+00 1.8E+00 3.0E-06 1.2E-03 9.36E-09 2.12E-08 7.08E-08
7440508 Copper N 7.2E+00 J 2.1E+01 J UG/L 041W5A0701 3 / 6 4.4E+00 / 1.9E+01 1.1E+01 2.1E-05 1.0E-03 5.54E-08 8.77E-07 1.17E-06
7439896 Iron N 3.6E+02 = 1.7E+03 = UG/L 041W5A0501 6 / 6 NAV 1.1E+03 1.7E-03 2.5E-04 1.11E-06 1.76E-05 2.35E-05
7439921 Lead N 2.8E+00 J 2.0E+01 J UG/L 041W5A0401 5 / 6 N/A / 1.4E+00 9.6E+00 2.0E-05 3.4E-04 1.79E-08 2.84E-07 3.80E-07
7439965 Manganese N 2.1E+01 = 8.0E+01 = UG/L 041W5A0101 6 / 6 NAV 4.9E+01 8.0E-05 1.0E-03 2.08E-07 3.29E-06 4.40E-06
7440622 Vanadium N N/A N/A 4.8E+00 J UG/L 041W5A0601 1 / 6 2.0E+00 / 3.4E+00 1.9E+00 4.8E-06 1.0E-03 1.25E-08 1.98E-07 2.64E-07
7440666 Zinc N 5.6E+01 = 2.4E+02 = UG/L 041W5A0601 4 / 6 2.7E+01 / 4.6E+01 8.8E+01 2.4E-04 6.0E-04 3.68E-07 5.83E-06 7.79E-06
115297 Endosulfan I N N/A N/A 2.9E-02 J UG/L 041W5A0101 1 / 6 5.0E-02 / 5.0E-02 2.6E-02 2.9E-08 3.3E-03 5.69E-10 9.01E-09 1.21E-08
117817 bis(2-Ethylhexyl)phthalate (BEHP) C 2.0E+00 J 5.0E+00 = UG/L 041W5A0401 4 / 6 5.0E+00 / 5.0E+00 2.8E+00 5.0E-06 2.5E-02 4.19E-06 9.48E-06 3.17E-05
75343 1,1-Dichloroethane N N/A N/A 1.0E+00 = UG/L 041W5A0101 1 / 6 1.0E+00 / 1.0E+00 5.8E-01 1.0E-06 6.7E-03 2.22E-08 3.51E-07 4.70E-07
67641 Acetone N N/A N/A 9.0E+00 J UG/L 041W5A0601 1 / 6 5.0E+00 / 1.4E+01 5.0E+00 9.0E-06 5.7E-04 1.68E-08 2.66E-07 3.56E-07
75274 Bromodichloromethane C N/A N/A 2.0E+00 = UG/L 041W5A0601 1 / 6 1.0E+00 / 1.0E+00 7.5E-01 2.0E-06 4.6E-03 4.01E-08 9.07E-08 3.03E-07
67663 Chloroform C N/A N/A 1.0E+00 = UG/L 041W5A0601 1 / 6 1.0E+00 / 1.0E+00 5.8E-01 1.0E-06 6.8E-03 2.45E-08 5.54E-08 1.85E-07
156592 cis-1,2-Dichloroethene N N/A N/A 1.0E+00 = UG/L 041W5A0601 1 / 6 1.0E+00 / 1.0E+00 5.8E-01 1.0E-06 1.5E-02 4.83E-08 7.65E-07 1.02E-06
124481 Dibromochloromethane C N/A N/A 2.0E+00 = UG/L 041W5A0601 1 / 6 1.0E+00 / 1.0E+00 7.5E-01 2.0E-06 3.2E-03 3.67E-08 8.31E-08 2.78E-07

Notes:
Equation for Dermal Absorbed Dose, surface water risk: Equation for DAevent for organics:

Where:
DADsw           =    Dermal absorbed dose-water contact (mg/kg-day).
DAevent       =    Dermal absorbed dose per event (mg/cm2-event). Where:
SA              =    Skin surface area available for contact (cm2). FA =    Fraction absorbed water (dimensionless).  From RAGS Part E, Exhibit B-4.
EV              =    Event frequency (events/day). Kp                =    Dermal permeability coefficient of compound in water (cm/hr).

     Source: (1) RAGS Part E, Exhibit B-4.
EF              =    Exposure frequency (days/year). Cw               =    Chemical concentration in water (mg/cm3).
ED              =    Exposure duration (years). tevent            =    Event duration (hr/event).
BW             =    Body weight (kg) 70 kg (adult) 45 kg (child). tevent            =    Lag time per event (hr/event).  From RAGS Part E, Exhibit B-4.
AT              =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr B =   Dimensionless ratio of the permeability coefficient of a compound, 
                        carcinogenic effects AT = 70 yr x 365 dy/yr.      calculated using the equation below:

Equation for DAevent for inorganics:

Where: Where:
Kp              =    Dermal permeability coefficient of compound in water (cm/hr). Kp     =    Dermal permeability coefficient of compound in water (cm/hr).
                        Source: RAGS Part E, Exhibit B-3 or Exhibit B-4              Source: (1) RAGS Part E.
Cw             =    Chemical concentration in water (mg/cm3). MW =    Molecular weight
tevent            =    Event duration (hr/event).

Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).
                                Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                                Cancer - 25,550 days (child trespasser/adult maintenance worker).
tevent      =       2.6 hrs/dy (child trespasser/adult maintenance worker).
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Table 11-1-48
Wetland 5A Phase II 
Surface Water Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal 
Hazard 

Quotient
Dermal 

Cancer Risk

Dermal 
Hazard 

Quotient
Dermal Cancer 

Risk

Aluminum N 9.5E-04 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A 3.9E-04 N/A 5.2E-04 N/A
Barium N 4.1E-05 7.0E-02 N/A 7.0E-02 1, 2 4.9E-03 N/A 3.5E-04 N/A 4.6E-04 N/A
Cadmium N 3.2E-06 5.0E-04 N/A 2.5E-02 1 1.3E-05 N/A 1.1E-02 N/A 1.4E-02 N/A
Chromium N 1.1E-05 3.0E-03 N/A 2.5E-02 1 7.5E-05 N/A 6.3E-03 N/A 8.4E-03 N/A
Cobalt C 3.0E-06 2.0E-02 N/A 8.0E-01 3 1.6E-02 N/A 1.3E-06 N/A 4.4E-06 N/A
Copper N 2.1E-05 4.0E-02 N/A 3.0E-01 3 1.2E-02 N/A 7.3E-05 N/A 9.8E-05 N/A
Iron N 1.7E-03 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Lead N 2.0E-05 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Manganese N 8.0E-05 1.4E-01 N/A 4.0E-02 1 5.6E-03 N/A 5.9E-04 N/A 7.9E-04 N/A
Vanadium N 4.8E-06 7.0E-03 N/A 2.6E-02 1 1.8E-04 N/A 1.1E-03 N/A 1.5E-03 N/A
Zinc N 2.4E-04 3.0E-01 N/A 2.0E-01 2, 4 6.0E-02 N/A 9.7E-05 N/A 1.3E-04 N/A
Endosulfan I N 2.9E-08 6.0E-03 N/A 5.0E-01 3 3.0E-03 N/A 3.0E-06 N/A 4.0E-06 N/A
bis(2-Ethylhexyl)phthalate (BEHP) C 5.0E-06 2.0E-02 1.4E-02 1.0E-01 2 2.0E-03 1.4E-01 4.7E-03 N/A 1.6E-02 N/A
1,1-Dichloroethane N 1.0E-06 1.0E-01 N/A 1.0E+00 3 1.0E-01 N/A 3.5E-06 N/A 4.7E-06 N/A
Acetone N 9.0E-06 1.0E-01 N/A 1.0E-01 2 1.0E-02 N/A 2.7E-05 N/A 3.6E-05 N/A
Bromodichloromethane C 2.0E-06 2.0E-02 6.2E-02 9.8E-01 3 2.0E-02 6.3E-02 4.6E-06 5.7E-09 1.5E-05 1.9E-08
Chloroform C 1.0E-06 1.0E-02 3.1E-02 2.0E-01 3 2.0E-03 1.6E-01 2.8E-05 8.6E-09 9.3E-05 2.9E-08
cis-1,2-Dichloroethene N 1.0E-06 1.0E-02 N/A 1.0E+00 3 1.0E-02 N/A 7.6E-05 N/A 1.0E-04 N/A
Dibromochloromethane C 2.0E-06 2.0E-02 8.4E-02 6.0E-01 3 1.2E-02 1.4E-01 6.9E-06 1.2E-08 2.3E-05 3.9E-08

Notes:
Oral RfD    =  Oral reference dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral SF      =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI            =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD=  Dermal reference dose adjusted for ABSGI.

Dermal SF =  Dermal slope factoradjusted for ABSGI. Risk calculation equation, noncancer:

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk:

Where:
RfDdermal =     Dermal reference dose.
RFDoral =    Oral reference dose.
SFdermal =    Dermal slope factor.
ABSGI =    GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

       (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 11-1-49
Wetland 5A Phase II 
Surface Water Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk
Aluminum N 9.5E-04 1.0E+00 N/A 3.0E-08 N/A 1.9E-08 N/A
Barium N 4.1E-05 7.0E-02 N/A 1.9E-08 N/A 1.2E-08 N/A
Cadmium N 3.2E-06 5.0E-04 N/A 2.0E-07 N/A 1.3E-07 N/A
Chromium N 1.1E-05 3.0E-03 N/A 1.2E-07 N/A 7.7E-08 N/A
Cobalt C 3.0E-06 2.0E-02 N/A 6.8E-10 N/A 1.1E-09 N/A
Copper N 2.1E-05 4.0E-02 N/A 1.7E-08 N/A 1.1E-08 N/A
Iron N 1.7E-03 N/A N/A N/A N/A N/A N/A
Lead N 2.0E-05 N/A N/A N/A N/A N/A N/A
Manganese N 8.0E-05 1.4E-01 N/A 1.8E-08 N/A 1.2E-08 N/A
Vanadium N 4.8E-06 7.0E-03 N/A 2.2E-08 N/A 1.4E-08 N/A
Zinc N 2.4E-04 3.0E-01 N/A 2.5E-08 N/A 1.6E-08 N/A
Endosulfan I N 2.9E-08 6.0E-03 N/A 1.5E-10 N/A 9.8E-11 N/A
bis(2-Ethylhexyl)phthalate (BEHP) C 5.0E-06 2.0E-02 1.4E-02 1.1E-09 3.2E-13 1.8E-09 5.1E-13
1,1-Dichloroethane N 1.0E-06 1.0E-01 N/A 3.2E-10 N/A 2.0E-10 N/A
Acetone N 9.0E-06 1.0E-01 N/A 2.8E-09 N/A 1.8E-09 N/A
Bromodichloromethane C 2.0E-06 2.0E-02 6.2E-02 4.5E-10 5.6E-13 7.3E-10 9.0E-13
Chloroform C 1.0E-06 1.0E-02 3.1E-02 4.5E-10 1.4E-13 7.3E-10 2.3E-13
cis-1,2-Dichloroethene N 1.0E-06 1.0E-02 N/A 3.2E-09 N/A 2.0E-09 N/A
Dibromochloromethane C 2.0E-06 2.0E-02 8.4E-02 4.5E-10 7.6E-13 7.3E-10 1.2E-12

Notes:
Oral RfD        =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF         =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     

Equation for Chronic Daily Intake, surface water risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day).
EPCsw  =      Exposure point concentration in surface water (mg/L).

IRsw    =      Incidental ingestion rate for sediment (L/day). =   Oral reference dose.
EF         =      Exposure frequency (days/year). =   Oral slope factor.
ED        =      Exposure duration (years).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                            carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
Irsw =       0.01 L/day exposure to surface water during wading for adolescents and adults.
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                              Cancer - 25,550 days (child trespasser/adult maintenance worker).
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Table 11-1-50
Wetland 5A Phase III
Sediment Dermal Exposure Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N 8.2E+02 = 2.5E+03 = MG/KG 041M5A0401 3 / 3 NAV 1.6E+03 1.0E-03 3 4.96E-07 2.48E-07 7.85E-06 5.25E-06
7440360 Antimony N 2.0E+00 J 2.8E+01 J MG/KG 041M5A0501 2 / 3 N/A / 1.5E+00 1.0E+01 1.0E-03 3 5.54E-09 2.77E-09 8.77E-08 5.86E-08
7440393 Barium N 6.9E+00 = 1.7E+01 = MG/KG 041M5A0501 3 / 3 NAV 1.2E+01 1.0E-03 3 3.44E-09 1.72E-09 5.45E-08 3.64E-08
7440417 Beryllium N 1.3E-01 J 2.0E-01 = MG/KG 041M5A0401 2 / 3 N/A / 5.0E-02 1.2E-01 1.0E-03 3 4.00E-11 2.00E-11 6.33E-10 4.23E-10
7440439 Cadmium N 4.2E-01 J 3.2E+00 = MG/KG 041M5A0501 3 / 3 NAV 1.6E+00 1.0E-03 3 6.40E-10 3.20E-10 1.01E-08 6.77E-09
7440484 Cobalt C 9.4E-01 J 1.6E+00 J MG/KG 041M5A0501 3 / 3 NAV 1.4E+00 1.0E-03 3 3.20E-10 1.60E-10 7.24E-10 1.21E-09
7440508 Copper N 2.2E+01 = 1.1E+02 = MG/KG 041M5A0501 3 / 3 NAV 5.2E+01 1.0E-03 3 2.16E-08 1.08E-08 3.42E-07 2.29E-07
7439896 Iron N 5.5E+02 = 3.0E+03 = MG/KG 041M5A0501 3 / 3 NAV 1.6E+03 1.0E-03 3 6.04E-07 3.02E-07 9.56E-06 6.39E-06
7439921 Lead N 5.5E+01 = 2.6E+02 = MG/KG 041M5A0501 3 / 3 NAV 1.3E+02 1.0E-03 3 5.16E-08 2.58E-08 8.17E-07 5.46E-07
7439965 Manganese N 8.6E+00 = 2.1E+01 = MG/KG 041M5A0501 3 / 3 NAV 1.5E+01 1.0E-03 3 4.26E-09 2.13E-09 6.74E-08 4.51E-08
7782492 Selenium N N/A N/A 6.0E-01 J MG/KG 041M5A0501 1 / 3 2.6E-01 / 2.8E-01 2.9E-01 1.0E-03 3 1.20E-10 6.00E-11 1.90E-09 1.27E-09
7440622 Vanadium N 1.8E+00 = 4.2E+00 = MG/KG 041M5A0401 3 / 3 NAV 3.2E+00 1.0E-03 3 8.40E-10 4.20E-10 1.33E-08 8.89E-09
7440666 Zinc N 7.7E+01 = 3.9E+02 = MG/KG 041M5A0501 3 / 3 NAV 1.9E+02 1.0E-03 3 7.88E-08 3.94E-08 1.25E-06 8.34E-07
72548 4,4'-DDD C 1.3E-03 J 1.0E-01 D MG/KG 041M5A0401 2 / 3 N/A / 1.0E-01 5.0E-02 3.0E-02 1 6.00E-10 3.00E-10 1.36E-09 2.27E-09
72559 4,4'-DDE C 3.6E-03 J 5.7E-02 D MG/KG 041M5A0401 2 / 3 N/A / 1.0E-01 3.7E-02 3.0E-02 1 3.42E-10 1.71E-10 7.73E-10 1.29E-09
50293 4,4'-DDT C 3.2E-03 J 7.2E-03 = MG/KG 041M5A0401 2 / 3 N/A / 1.0E-01 2.0E-02 3.0E-02 1 4.32E-11 2.16E-11 9.77E-11 1.63E-10

5103719 alpha-Chlordane C N/A N/A 4.5E-03 = MG/KG 041M5A0401 1 / 3 2.6E-04 / 5.4E-02 1.1E-02 4.0E-02 2 3.60E-11 1.80E-11 8.14E-11 1.36E-10
60571 Dieldrin C N/A N/A 1.4E-03 J MG/KG 041M5A0601 1 / 3 2.9E-03 / 1.0E-01 1.8E-02 1.0E-01 2 2.80E-11 1.40E-11 6.33E-11 1.06E-10
115297 Endosulfan I N N/A N/A 5.2E-03 = MG/KG 041M5A0401 1 / 3 3.0E-04 / 5.4E-02 1.1E-02 1.0E-01 2 1.04E-10 5.20E-11 1.65E-09 1.10E-09
1031078 Endosulfan sulfate N 6.6E-04 J 2.3E-03 J MG/KG 041M5A0401 2 / 3 N/A / 1.0E-01 1.8E-02 1.0E-01 2 4.60E-11 2.30E-11 7.28E-10 4.87E-10
72208 Endrin N N/A N/A 1.1E-03 J MG/KG 041M5A0601 1 / 3 6.9E-04 / 2.4E-03 8.8E-04 1.0E-01 2 2.20E-11 1.10E-11 3.48E-10 2.33E-10
58899 gamma-BHC (Lindane) C N/A N/A 2.4E-04 J MG/KG 041M5A0401 1 / 3 2.8E-03 / 5.4E-02 9.5E-03 4.0E-02 2 1.92E-12 9.60E-13 4.34E-12 7.26E-12
57749 gamma-Chlordane C N/A N/A 7.9E-03 J MG/KG 041M5A0401 1 / 3 1.4E-04 / 5.4E-02 1.2E-02 4.0E-02 2 6.32E-11 3.16E-11 1.43E-10 2.39E-10
120127 Anthracene N N/A N/A 1.6E-02 J MG/KG 041M5A0401 1 / 3 5.2E-01 / 5.4E-01 1.8E-01 1.0E-02 3 3.20E-11 1.60E-11 5.07E-10 3.39E-10
56553 Benzo(a)anthracene C 4.1E-02 J 1.0E-01 J MG/KG 041M5A0401 2 / 3 N/A / 5.4E-01 1.4E-01 1.3E-01 2 2.60E-09 1.30E-09 5.88E-09 9.83E-09
50328 Benzo(a)pyrene C 5.2E-02 J 1.4E-01 J MG/KG 041M5A0401 2 / 3 N/A / 5.4E-01 1.5E-01 1.3E-01 2 3.64E-09 1.82E-09 8.23E-09 1.38E-08
205992 Benzo(b)fluoranthene C 6.2E-02 J 1.2E-01 J MG/KG 041M5A0401 2 / 3 N/A / 5.4E-01 1.5E-01 1.3E-01 2 3.12E-09 1.56E-09 7.06E-09 1.18E-08
207089 Benzo(k)fluoranthene C N/A N/A 1.1E-01 J MG/KG 041M5A0401 1 / 3 5.2E-01 / 5.4E-01 2.1E-01 1.3E-01 2 2.86E-09 1.43E-09 6.47E-09 1.08E-08
117817 bis(2-Ethylhexyl)phthalate (BEHP) C 2.1E-01 J 9.5E-01 = MG/KG 041M5A0501 2 / 3 N/A / 5.4E-01 4.8E-01 1.0E-01 1 1.90E-08 9.50E-09 4.30E-08 7.18E-08
85687 Butylbenzylphthalate N N/A N/A 1.4E-01 J MG/KG 041M5A0501 1 / 3 5.0E-01 / 5.4E-01 2.2E-01 1.0E-01 2 2.80E-09 1.40E-09 4.43E-08 2.96E-08
218019 Chrysene C 5.8E-02 J 1.7E-01 J MG/KG 041M5A0401 2 / 3 N/A / 5.4E-01 1.7E-01 1.3E-01 2 4.42E-09 2.21E-09 1.00E-08 1.67E-08
117840 Di-n-octylphthalate N N/A N/A 2.9E-01 J MG/KG 041M5A0501 1 / 3 5.0E-01 / 5.4E-01 2.7E-01 1.0E-01 2 5.80E-09 2.90E-09 9.18E-08 6.14E-08
206440 Fluoranthene N 1.6E-02 J 2.6E-01 J MG/KG 041M5A0401 3 / 3 NAV 1.2E-01 1.3E-01 2 6.76E-09 3.38E-09 1.07E-07 7.15E-08
85018 Phenanthrene N 2.8E-02 J 9.7E-02 J MG/KG 041M5A0401 2 / 3 N/A / 5.4E-01 1.3E-01 1.0E-02 3 1.94E-10 9.70E-11 3.07E-09 2.05E-09
129000 Pyrene N 8.7E-02 J 3.0E-01 J MG/KG 041M5A0401 2 / 3 N/A / 5.4E-01 2.2E-01 1.0E-02 3 6.00E-10 3.00E-10 9.50E-09 6.35E-09

Notes:
Equation for sediment risk:

Exposure Parameters:
EV        =    1 event per day (child trespasser/adult maintenance worker).
ED        =    10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =    52 dys/yr (child trespasser/adult maintenance worker).
SA        =    5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).

Where:                              Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
DADsd           =    Dermal Absorbed Dose-soil contact (mg/kg-day). BW       =    45 kg (child trespasser); 70 kg (adult maintenance worker).

DAevent       =    Dermal absorbed dose per event (mg/cm2-event) AT        =    Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
SA               =    Skin surface area available for contact (cm2).                              Cancer - 25,550 days (child trespasser/adult maintenance worker).
EV               =    Event frequency (events/day).
EF               =    Exposure frequency (days/year). Equation for DAevent for sediment contact:
ED               =    Exposure duration (years).
BW             =    Body weight (kg) 70 kg (adult) 45 kg (child).
AT             =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr
                          carcinogenic effects AT = 70 yr x 365 dy/yr. Where:

Csd               =    Chemical concentration in sediment (mg/kg).

CF               =    Conversion factor (10-6 kg/mg).
AF               =    Adherence factor of sediment to soil (mg/cm2-event).
                           0.2 (children playing in wet soil) 0.1 (construction worker)
ABsd            =    Dermal absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

     (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 11-1-51
Wetland 5A Phase III 
Sediment Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal Hazard 
Quotient

Dermal 
Cancer Risk

Dermal Hazard 
Quotient

Dermal Cancer 
Risk

Aluminum N 2.5E+03 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A 7.9E-05 N/A 5.2E-05 N/A
Antimony N 2.8E+01 4.0E-04 N/A 2.0E-02 3 8.0E-06 N/A 1.1E-02 N/A 7.3E-03 N/A
Barium N 1.7E+01 7.0E-02 N/A 7.0E-02 1, 3 4.9E-03 N/A 1.1E-05 N/A 7.4E-06 N/A
Beryllium N 2.0E-01 2.0E-03 N/A 7.0E-03 1 1.4E-05 N/A 4.5E-05 N/A 3.0E-05 N/A
Cadmium N 3.2E+00 5.0E-04 N/A 2.5E-02 1 1.3E-05 N/A 8.1E-04 N/A 5.4E-04 N/A
Cobalt C 1.6E+00 2.0E-02 N/A 8.0E-01 3 1.6E-02 N/A 4.5E-08 N/A 7.6E-08 N/A
Copper N 1.1E+02 4.0E-02 N/A 3.0E-01 3 1.2E-02 N/A 2.8E-05 N/A 1.9E-05 N/A
Iron N 3.0E+03 3.0E-01 N/A 1.5E-01 3 4.5E-02 N/A 2.1E-04 N/A 1.4E-04 N/A
Lead N 2.6E+02 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Manganese N 2.1E+01 2.4E-02 N/A 4.0E-02 1, 3 9.6E-04 N/A 7.0E-05 N/A 4.7E-05 N/A
Selenium N 6.0E-01 5.0E-03 N/A 5.5E-01 1 2.8E-03 N/A 6.9E-07 N/A 4.6E-07 N/A
Vanadium N 4.2E+00 7.0E-03 N/A 2.6E-02 1 1.8E-04 N/A 7.3E-05 N/A 4.9E-05 N/A
Zinc N 3.9E+02 3.0E-01 N/A 2.0E-01 3, 4 6.0E-02 N/A 2.1E-05 N/A 1.4E-05 N/A
4,4'-DDD C 1.0E-01 N/A 2.4E-01 3.0E-02 2 N/A 8.0E+00 N/A 1.1E-08 N/A 1.8E-08
4,4'-DDE C 5.7E-02 N/A 3.4E-01 3.0E-02 2 N/A 1.1E+01 N/A 8.8E-09 N/A 1.5E-08
4,4'-DDT C 7.2E-03 5.0E-04 3.4E-01 3.0E-02 2 1.5E-05 1.1E+01 6.5E-06 1.1E-09 1.1E-05 1.9E-09
alpha-Chlordane C 4.5E-03 5.0E-04 3.5E-01 8.0E-01 1 4.0E-04 4.4E-01 2.0E-07 3.6E-11 3.4E-07 6.0E-11
Dieldrin C 1.4E-03 5.0E-05 1.6E+01 5.0E-01 3 2.5E-05 3.2E+01 2.5E-06 2.0E-09 4.2E-06 3.4E-09
Endosulfan I N 5.2E-03 6.0E-03 N/A 5.0E-01 3 3.0E-03 N/A 5.5E-07 N/A 3.7E-07 N/A
Endosulfan sulfate N 2.3E-03 6.0E-03 N/A 5.0E-01 3 3.0E-03 N/A 2.4E-07 N/A 1.6E-07 N/A
Endrin N 1.1E-03 3.0E-04 N/A 1.3E-02 3 3.8E-06 N/A 9.3E-05 N/A 6.2E-05 N/A
gamma-BHC (Lindane) C 2.4E-04 3.0E-04 1.3E+00 9.7E-01 3 2.9E-04 1.3E+00 1.5E-08 5.8E-12 2.5E-08 9.7E-12
gamma-Chlordane C 7.9E-03 5.0E-04 3.5E-01 8.0E-01 1 4.0E-04 4.4E-01 3.6E-07 6.3E-11 6.0E-07 1.0E-10
Anthracene N 1.6E-02 3.0E-01 N/A 7.6E-01 3 2.3E-01 N/A 2.2E-09 N/A 1.5E-09 N/A
Benzo(a)anthracene C 1.0E-01 N/A 7.3E-01 3.1E-01 3 N/A 2.4E+00 N/A 1.4E-08 N/A 2.3E-08
Benzo(a)pyrene C 1.4E-01 N/A 7.3E+00 3.1E-01 3 N/A 2.4E+01 N/A 1.9E-07 N/A 3.2E-07
Benzo(b)fluoranthene C 1.2E-01 N/A 7.3E-01 3.1E-01 3 N/A 2.4E+00 N/A 1.7E-08 N/A 2.8E-08
Benzo(k)fluoranthene C 1.1E-01 N/A 7.3E-02 3.1E-01 3 N/A 2.4E-01 N/A 1.5E-09 N/A 2.5E-09
bis(2-Ethylhexyl)phthalate (BEHP) C 9.5E-01 2.0E-02 1.4E-02 1.0E-01 2 2.0E-03 1.4E-01 2.1E-05 6.0E-09 3.6E-05 1.0E-08
Butylbenzylphthalate N 1.4E-01 2.0E-01 N/A 1.7E-02 3 3.5E-03 N/A 1.3E-05 N/A 8.5E-06 N/A
Chrysene C 1.7E-01 7.3E-03 N/A 3.1E-01 3 2.3E-03 N/A 4.4E-06 N/A 7.4E-06 N/A
Di-n-octylphthalate N 2.9E-01 4.0E-02 N/A 3.1E-01 3 1.2E-02 N/A 7.4E-06 N/A 5.0E-06 N/A
Fluoranthene N 2.6E-01 N/A 4.0E-02 3.1E-01 3 N/A 1.3E-01 N/A 1.4E-08 N/A 9.2E-09
Phenanthrene N 9.7E-02 N/A 3.0E-02 7.3E-01 3 N/A 4.1E-02 N/A 1.3E-10 N/A 8.4E-11
Pyrene N 3.0E-01 N/A 3.0E-02 3.1E-01 3 N/A 9.7E-02 N/A 9.2E-10 N/A 6.1E-10

Notes:
Oral RfD         =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF           =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI            =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD     =  Dermal reference dose-sources: (1) RAIS value; (2) adjusted for ABSGI.
Dermal SF       =  Dermal slope factor-sources: (1) RAIS value; (2) adjusted for ABSGI.

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk: Risk calculation equation, cancer:

Risk calculation equation, noncancer:

Where:
RfDdermal =  Dermal reference dose.
RFDoral =  Oral reference dose.
ABSGI =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 11-1-52
Wetland 5A Phase III
Sediment Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion Hazard 
Quotient

Ingestion 
Cancer Risk

Ingestion Hazard 
Quotient

Ingestion 
Cancer Risk

Aluminum N 2.5E+03 1.0E+00 N/A 7.85E-04 N/A 5.05E-04 N/A
Antimony N 2.8E+01 4.0E-04 N/A 2.19E-02 N/A 1.41E-02 N/A
Barium N 1.7E+01 7.0E-02 N/A 7.78E-05 N/A 5.00E-05 N/A
Beryllium N 2.0E-01 2.0E-03 N/A 3.17E-05 N/A 2.04E-05 N/A
Cadmium N 3.2E+00 5.0E-04 N/A 2.03E-03 N/A 1.30E-03 N/A
Cobalt C 1.6E+00 2.0E-02 N/A 3.62E-06 N/A 5.81E-06 N/A
Copper N 1.1E+02 4.0E-02 N/A 8.55E-04 N/A 5.50E-04 N/A
Iron N 3.0E+03 3.0E-01 N/A 3.19E-03 N/A 2.05E-03 N/A
Lead N 2.6E+02 N/A N/A N/A N/A N/A N/A
Manganese N 2.1E+01 2.4E-02 N/A 2.81E-04 N/A 1.81E-04 N/A
Selenium N 6.0E-01 5.0E-03 N/A 3.80E-05 N/A 2.44E-05 N/A
Vanadium N 4.2E+00 7.0E-03 N/A 1.90E-04 N/A 1.22E-04 N/A
Zinc N 3.9E+02 3.0E-01 N/A 4.16E-04 N/A 2.67E-04 N/A
4,4'-DDD C 1.0E-01 N/A 2.4E-01 N/A 1.09E-09 N/A 1.74E-09
4,4'-DDE C 5.7E-02 N/A 3.4E-01 N/A 8.77E-10 N/A 1.41E-09
4,4'-DDT C 7.2E-03 5.0E-04 3.4E-01 6.51E-07 1.11E-10 1.05E-06 1.78E-10
alpha-Chlordane C 4.5E-03 5.0E-04 3.5E-01 4.07E-07 7.12E-11 6.54E-07 1.14E-10
Dieldrin C 1.4E-03 5.0E-05 1.6E+01 1.27E-06 1.01E-09 2.04E-06 1.63E-09
Endosulfan I N 5.2E-03 6.0E-03 N/A 2.74E-07 N/A 1.76E-07 N/A
Endosulfan sulfate N 2.3E-03 6.0E-03 N/A 1.21E-07 N/A 7.80E-08 N/A
Endrin N 1.1E-03 3.0E-04 N/A 1.16E-06 N/A 7.46E-07 N/A
gamma-BHC (Lindane) C 2.4E-04 3.0E-04 1.3E+00 3.62E-08 1.41E-11 5.81E-08 2.27E-11
gamma-Chlordane C 7.9E-03 5.0E-04 3.5E-01 7.15E-07 1.25E-10 1.15E-06 2.01E-10
Anthracene N 1.6E-02 3.0E-01 N/A 1.69E-08 N/A 1.09E-08 N/A
Benzo(a)anthracene C 1.0E-01 N/A 7.3E-01 N/A 3.30E-09 N/A 5.31E-09
Benzo(a)pyrene C 1.4E-01 N/A 7.3E+00 N/A 4.62E-08 N/A 7.43E-08
Benzo(b)fluoranthene C 1.2E-01 N/A 7.3E-01 N/A 3.96E-09 N/A 6.37E-09
Benzo(k)fluoranthene C 1.1E-01 N/A 7.3E-02 N/A 3.63E-10 N/A 5.84E-10
bis(2-Ethylhexyl)phthalate (BEHP) C 9.5E-01 2.0E-02 1.4E-02 2.15E-06 6.02E-10 3.45E-06 9.67E-10
Butylbenzylphthalate N 1.4E-01 2.0E-01 N/A 2.22E-07 N/A 1.42E-07 N/A
Chrysene C 1.7E-01 7.3E-03 N/A 1.05E-06 N/A 1.69E-06 N/A
Di-n-octylphthalate N 2.9E-01 4.0E-02 N/A 2.30E-06 N/A 1.48E-06 N/A
Fluoranthene N 2.6E-01 N/A 4.0E-02 N/A 3.29E-09 N/A 2.12E-09
Phenanthrene N 9.7E-02 N/A 3.0E-02 N/A 9.21E-10 N/A 5.92E-10
Pyrene N 3.0E-01 N/A 3.0E-02 N/A 2.85E-09 N/A 1.83E-09

Notes:
Oral RfD      =    Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF       =    Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     =    chronic daily intake (mg/kg-day)

Equation for Chronic Daily Intake, sediment risk:

Where:
CDI        =    Chronic daily intake (mg/kg-day). =    Oral reference dose.
EPCsd    =    Exposure point concentration in sediment (mg/kg). =    Oral slope factor.
IRsd        =    Incidental ingestion rate for sediment (mg/day).
EF         =    Exposure frequency (days/year).
ED        =    Exposure duration (years).
CF        =    Conversion factor (1E-6 kg/mg).
BW       =    Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                        carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
IRsd =    100 mg/day for age groups greater than 6-years old. 
EF         =    52 dys/yr (child trespasser/adult maintenance worker).
ED        =    10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =    45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =    Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                        Cancer ! 25,550 days (child trespasser/adult maintenance worker).
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Table 11-1-53
Wetland 5A Phase III 
Surface Water Dermal Absorbed Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N 1.2E+02 = 6.7E+02 = UG/L 041W5A0501 3 / 3 NAV 3.1E+02 6.7E-04 1.0E-03 1.74E-06 2.75E-05 3.68E-05
7440393 Barium N 2.2E+01 = 2.8E+01 = UG/L 041W5A0501 3 / 3 NAV 2.5E+01 2.8E-05 1.0E-03 7.28E-08 1.15E-06 1.54E-06
7440439 Cadmium N N/A N/A 1.2E+00 = UG/L 041W5A0501 1 / 3 5.8E-01 / 5.8E-01 5.9E-01 1.2E-06 1.0E-03 3.12E-09 4.94E-08 6.60E-08
7440473 Chromium N N/A N/A 1.2E+01 = UG/L 041W5A0501 1 / 3 8.8E-01 / 8.8E-01 4.3E+00 1.2E-05 1.0E-03 3.12E-08 4.94E-07 6.60E-07
7440484 Cobalt C 2.0E+00 J 3.2E+00 J UG/L 041W5A0501 2 / 3 N/A / 5.3E-01 1.8E+00 3.2E-06 1.2E-03 9.98E-09 2.26E-08 7.55E-08
7440508 Copper N 4.1E+00 J 4.3E+01 = UG/L 041W5A0501 2 / 3 N/A / 1.7E+00 1.6E+01 4.3E-05 1.0E-03 1.11E-07 1.76E-06 2.36E-06
7439896 Iron N 7.6E+02 = 2.5E+03 = UG/L 041W5A0601 3 / 3 NAV 1.4E+03 2.5E-03 2.5E-04 1.63E-06 2.57E-05 3.44E-05
7439921 Lead N 9.0E+00 = 9.1E+01 = UG/L 041W5A0501 2 / 3 N/A / 5.5E+00 3.4E+01 9.1E-05 3.4E-04 8.08E-08 1.28E-06 1.71E-06
7439965 Manganese N 1.2E+02 = 2.0E+02 = UG/L 041W5A0501 3 / 3 NAV 1.7E+02 2.0E-04 1.0E-03 5.15E-07 8.15E-06 1.09E-05
7440224 Silver N N/A N/A 1.0E-01 J UG/L 041W5A0501 1 / 3 3.0E-02 / 3.0E-02 4.3E-02 1.0E-07 6.0E-04 1.56E-10 2.47E-09 3.30E-09
7440622 Vanadium N 1.1E+00 J 3.4E+00 J UG/L 041W5A0501 2 / 3 N/A / 7.7E-01 1.6E+00 3.4E-06 1.0E-03 8.84E-09 1.40E-07 1.87E-07
7440666 Zinc N 1.5E+01 J 3.4E+02 = UG/L 041W5A0501 3 / 3 NAV 1.3E+02 3.4E-04 6.0E-04 5.27E-07 8.35E-06 1.12E-05
156605 1,2-Dichloroethene (total) N N/A N/A 1.1E+00 = UG/L 041W5A0601 1 / 3 1.0E+00 / 1.0E+00 7.0E-01 1.1E-06 7.7E-03 2.83E-08 4.48E-07 5.99E-07
67641 Acetone N N/A N/A 2.3E+01 J UG/L 041W5A0601 1 / 3 2.5E+01 / 2.5E+01 1.6E+01 2.3E-05 5.7E-04 4.30E-08 6.80E-07 9.09E-07
108883 Toluene N N/A N/A 4.1E-01 J UG/L 041W5A0501 1 / 3 1.0E+00 / 1.0E+00 4.7E-01 4.1E-07 3.1E-02 3.98E-08 6.30E-07 8.43E-07

Notes:
Equation for Dermal Absorbed Dose, surface water risk: Equation for DAevent for organics:

Where:
DADsw           =    Dermal absorbed dose-water contact (mg/kg-day).

DAevent       =    Dermal absorbed dose per event (mg/cm2-event). Where:
SA              =    Skin surface area available for contact (cm2). FA =    Fraction absorbed water (dimensionless).  From RAGS Part E, Exhibit B-4.
EV              =    Event frequency (events/day). Kp                =    Dermal permeability coefficient of compound in water (cm/hr).

     Source: (1) RAGS Part E, Exhibit B-4.
EF              =    Exposure frequency (days/year). Cw               =    Chemical concentration in water (mg/cm3).
ED              =    Exposure duration (years). tevent            =    Event duration (hr/event).

BW             =    Body weight (kg) 70 kg (adult) 45 kg (child). tevent            =    Lag time per event (hr/event).  From RAGS Part E, Exhibit B-4.
AT              =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr B =    Dimensionless ratio of the permeability coefficient of a compound, 
                        carcinogenic effects AT = 70 yr x 365 dy/yr.      calculated using the equation below:

Equation for DAevent for inorganics:

Where: Where:
Kp              =    Dermal permeability coefficient of compound in water (cm/hr). Kp                =    Dermal permeability coefficient of compound in water (cm/hr).
                        Source: RAGS Part E, Exhibit B-3 or Exhibit B-4                              Source: (1) RAGS Part E.
Cw             =    Chemical concentration in water (mg/cm3). MW =    Molecular weight
tevent            =    Event duration (hr/event).

Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).
                                 Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                                 Cancer - 25,550 days (child trespasser/adult maintenance worker).
tevent      =       2.6 hrs/dy (child trespasser/adult maintenance worker).
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Table 11-1-54
Wetland 5A Phase III 
Surface Water Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal Hazard 
Quotient

Dermal 
Cancer Risk

Dermal Hazard 
Quotient

Dermal Cancer 
Risk

Aluminum N 6.7E-04 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A 2.7E-04 N/A 3.7E-04 N/A
Barium N 2.8E-05 7.0E-02 N/A 7.0E-02 1, 2 4.9E-03 N/A 2.4E-04 N/A 3.1E-04 N/A
Cadmium N 1.2E-06 5.0E-04 N/A 2.5E-02 1 1.3E-05 N/A 4.0E-03 N/A 5.3E-03 N/A
Chromium N 1.2E-05 3.0E-03 N/A 2.5E-02 1 7.5E-05 N/A 6.6E-03 N/A 8.8E-03 N/A
Cobalt C 3.2E-06 2.0E-02 N/A 8.0E-01 3 1.6E-02 N/A 1.4E-06 N/A 4.7E-06 N/A
Copper N 4.3E-05 4.0E-02 N/A 3.0E-01 3 1.2E-02 N/A 1.5E-04 N/A 2.0E-04 N/A
Iron N 2.5E-03 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Lead N 9.1E-05 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Manganese N 2.0E-04 1.4E-01 N/A 4.0E-02 1 5.6E-03 N/A 1.5E-03 N/A 1.9E-03 N/A
Silver N 1.0E-07 5.0E-03 N/A 1.8E-01 3 9.0E-04 N/A 2.7E-06 N/A 3.7E-06 N/A
Vanadium N 3.4E-06 7.0E-03 N/A 2.6E-02 1 1.8E-04 N/A 7.7E-04 N/A 1.0E-03 N/A
Zinc N 3.4E-04 3.0E-01 N/A 2.0E-01 2, 4 6.0E-02 N/A 1.4E-04 N/A 1.9E-04 N/A
1,2-Dichloroethene (total) N 1.1E-06 2.0E-02 N/A 8.0E-01 3 1.6E-02 N/A 2.8E-05 N/A 3.7E-05 N/A
Acetone N 2.3E-05 1.0E-01 N/A 1.0E-01 2 1.0E-02 N/A 6.8E-05 N/A 9.1E-05 N/A
Toluene N 4.1E-07 2.0E-01 N/A 3.1E-01 3 6.2E-02 N/A 1.0E-05 N/A 1.4E-05 N/A

Notes:
Oral RfD       =  Oral reference dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral SF         =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI                 =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD   =  Dermal reference dose adjusted for ABSGI.

Dermal SF     =  Dermal slope factoradjusted for ABSGI. Risk calculation equation, noncancer:

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk:

Where:
RfDdermal =     Dermal reference dose.

RFDoral =    Oral reference dose.
SFdermal =    Dermal slope factor.
ABSGI =    GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

       (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 11-1-55
Wetland 5A Phase III 
Surface Water Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk
Aluminum N 6.7E-04 1.0E+00 N/A 2.1E-08 N/A 1.4E-08 N/A
Barium N 2.8E-05 7.0E-02 N/A 1.3E-08 N/A 8.1E-09 N/A
Cadmium N 1.2E-06 5.0E-04 N/A 7.6E-08 N/A 4.9E-08 N/A
Chromium N 1.2E-05 3.0E-03 N/A 1.3E-07 N/A 8.1E-08 N/A
Cobalt C 3.2E-06 2.0E-02 N/A 7.2E-10 N/A 1.2E-09 N/A
Copper N 4.3E-05 4.0E-02 N/A 3.4E-08 N/A 2.2E-08 N/A
Iron N 2.5E-03 N/A N/A N/A N/A N/A N/A
Lead N 9.1E-05 N/A N/A N/A N/A N/A N/A
Manganese N 2.0E-04 1.4E-01 N/A 4.5E-08 N/A 2.9E-08 N/A
Silver N 1.0E-07 5.0E-03 N/A 6.3E-10 N/A 4.1E-10 N/A
Vanadium N 3.4E-06 7.0E-03 N/A 1.5E-08 N/A 9.9E-09 N/A
Zinc N 3.4E-04 3.0E-01 N/A 3.6E-08 N/A 2.3E-08 N/A
1,2-Dichloroethene (total) N 1.1E-06 2.0E-02 N/A 1.7E-09 N/A 1.1E-09 N/A
Acetone N 2.3E-05 1.0E-01 N/A 7.3E-09 N/A 4.7E-09 N/A
Toluene N 4.1E-07 2.0E-01 N/A 6.5E-11 N/A 4.2E-11 N/A

Notes:
Oral RfD        =    Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF         =    Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     

Equation for Chronic Daily Intake, surface water risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day).
EPCsw  =      Exposure point concentration in surface water (mg/L). =   Oral reference dose.

IRsw    =      Incidental ingestion rate for sediment (L/day). =   Oral slope factor.
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                            carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
Irsw =       0.01 L/day exposure to surface water during wading for adolescents and adults.
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                             Cancer - 25,550 days (child trespasser/adult maintenance worker).
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Table 11-1-56
Wetland 5B Phase II 
Surface Water Dermal Absorbed Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N N/A N/A 2.1E+03 = UG/L 041W5B0201 1 / 1 NAV 2.1E+03 2.1E-03 1.0E-03 5.36E-06 8.48E-05 1.13E-04
7440393 Barium N N/A N/A 2.8E+01 J UG/L 041W5B0201 1 / 1 NAV 2.8E+01 2.8E-05 1.0E-03 7.23E-08 1.14E-06 1.53E-06
7440439 Cadmium N N/A N/A 1.9E+01 = UG/L 041W5B0201 1 / 1 NAV 1.9E+01 1.9E-05 1.0E-03 4.94E-08 7.82E-07 1.05E-06
7440473 Chromium N N/A N/A 4.1E+01 J UG/L 041W5B0201 1 / 1 NAV 4.1E+01 4.1E-05 1.0E-03 1.06E-07 1.68E-06 2.25E-06
7440484 Cobalt C N/A N/A 3.9E+00 J UG/L 041W5B0201 1 / 1 NAV 3.9E+00 3.9E-06 1.2E-03 1.22E-08 2.75E-08 9.20E-08
7440508 Copper N N/A N/A 5.3E+01 = UG/L 041W5B0201 1 / 1 NAV 5.3E+01 5.3E-05 1.0E-03 1.37E-07 2.17E-06 2.90E-06
7439896 Iron N N/A N/A 2.9E+03 = UG/L 041W5B0201 1 / 1 NAV 2.9E+03 2.9E-03 2.5E-04 1.88E-06 2.97E-05 3.98E-05
7439921 Lead N N/A N/A 9.4E+01 = UG/L 041W5B0201 1 / 1 NAV 9.4E+01 9.4E-05 3.4E-04 8.32E-08 1.32E-06 1.76E-06
7439965 Manganese N N/A N/A 1.1E+02 = UG/L 041W5B0201 1 / 1 NAV 1.1E+02 1.1E-04 1.0E-03 2.83E-07 4.49E-06 6.00E-06
7487947 Mercury N N/A N/A 1.4E-01 J UG/L 041W5B0201 1 / 1 NAV 1.4E-01 1.4E-07 1.0E-03 3.64E-10 5.76E-09 7.70E-09
7440622 Vanadium N N/A N/A 5.2E+00 J UG/L 041W5B0201 1 / 1 NAV 5.2E+00 5.2E-06 1.0E-03 1.35E-08 2.14E-07 2.86E-07
7440666 Zinc N N/A N/A 1.9E+02 = UG/L 041W5B0201 1 / 1 NAV 1.9E+02 1.9E-04 6.0E-04 2.95E-07 4.67E-06 6.24E-06
95578 2-Chlorophenol N N/A N/A 1.0E+00 J UG/L 041W5B0201 1 / 1 NAV 1.0E+00 1.0E-06 8.0E-03 2.98E-08 4.71E-07 6.30E-07
59507 4-Chloro-3-methylphenol N N/A N/A 1.0E+00 J UG/L 041W5B0201 1 / 1 NAV 1.0E+00 1.0E-06 2.9E-02 1.11E-07 1.76E-06 2.35E-06
117817 bis(2-Ethylhexyl)phthalate (BEHP) C N/A N/A 2.0E+00 J UG/L 041W5B0201 1 / 1 NAV 2.0E+00 2.0E-06 2.5E-02 1.68E-06 3.79E-06 1.27E-05
621647 N-Nitroso-di-n-propylamine C N/A N/A 1.0E+00 J UG/L 041W5B0201 1 / 1 NAV 1.0E+00 1.0E-06 2.3E-03 8.60E-09 1.95E-08 6.50E-08
129000 Pyrene N N/A N/A 2.0E+00 = UG/L 041W5B0201 1 / 1 NAV 2.0E+00 2.0E-06 3.2E-01 3.71E-06 5.88E-05 7.86E-05
75343 1,1-Dichloroethane N N/A N/A 3.0E+00 = UG/L 041W5B0201 1 / 1 NAV 3.0E+00 3.0E-06 6.7E-03 6.66E-08 1.05E-06 1.41E-06
67641 Acetone N N/A N/A 8.0E+00 J UG/L 041W5B0201 1 / 1 NAV 8.0E+00 8.0E-06 5.7E-04 1.49E-08 2.37E-07 3.16E-07
79016 Trichloroethene C N/A N/A 1.0E+01 = UG/L 041W5B0201 1 / 1 NAV 1.0E+01 1.0E-05 1.2E-02 4.37E-07 9.87E-07 3.30E-06
75014 Vinyl chloride C N/A N/A 6.0E+00 = UG/L 041W5B0201 1 / 1 NAV 6.0E+00 6.0E-06 5.6E-03 1.03E-07 2.34E-07 7.82E-07

Notes:
Equation for Dermal Absorbed Dose, surface water risk: Equation for DAevent for organics:

Where:
DADsw           =    Dermal absorbed dose-water contact (mg/kg-day).

DAevent       =    Dermal absorbed dose per event (mg/cm2-event). Where:
SA              =    Skin surface area available for contact (cm2). FA =    Fraction absorbed water (dimensionless).  From RAGS Part E, Exhibit B-4.
EV              =    Event frequency (events/day). Kp                =    Dermal permeability coefficient of compound in water (cm/hr).

     Source: (1) RAGS Part E, Exhibit B-4.
EF              =    Exposure frequency (days/year). Cw               =    Chemical concentration in water (mg/cm3).
ED              =    Exposure duration (years). tevent            =    Event duration (hr/event).

BW             =    Body weight (kg) 70 kg (adult) 45 kg (child). tevent            =    Lag time per event (hr/event).  From RAGS Part E, Exhibit B-4.
AT              =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr B =    Dimensionless ratio of the permeability coefficient of a compound, 
                        carcinogenic effects AT = 70 yr x 365 dy/yr.      calculated using the equation below:

Equation for DAevent for inorganics:

Where: Where:
Kp              =    Dermal permeability coefficient of compound in water (cm/hr). Kp                =    Dermal permeability coefficient of compound in water (cm/hr).
                        Source: RAGS Part E, Exhibit B-3 or Exhibit B-4                              Source: (1) RAGS Part E.
Cw             =    Chemical concentration in water (mg/cm3). MW =    Molecular weight
tevent            =    Event duration (hr/event).

Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).
                                Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                                Cancer - 25,550 days (child trespasser/adult maintenance worker).
tevent      =       2.6 hrs/dy (child trespasser/adult maintenance worker).
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Table 11-1-57
Wetland 5B Phase II 
Surface Water Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal 
Hazard 

Quotient
Dermal 

Cancer Risk

Dermal 
Hazard 

Quotient
Dermal Cancer 

Risk

Aluminum N 2.1E-03 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A 8.5E-04 N/A 1.1E-03 N/A
Barium N 2.8E-05 7.0E-02 N/A 7.0E-02 1, 2 4.9E-03 N/A 2.3E-04 N/A 3.1E-04 N/A
Cadmium N 1.9E-05 5.0E-04 N/A 2.5E-02 1 1.3E-05 N/A 6.3E-02 N/A 8.4E-02 N/A
Chromium N 4.1E-05 3.0E-03 N/A 2.5E-02 1 7.5E-05 N/A 2.2E-02 N/A 3.0E-02 N/A
Cobalt C 3.9E-06 2.0E-02 N/A 8.0E-01 3 1.6E-02 N/A 1.7E-06 N/A 5.7E-06 N/A
Copper N 5.3E-05 4.0E-02 N/A 3.0E-01 3 1.2E-02 N/A 1.8E-04 N/A 2.4E-04 N/A
Iron N 2.9E-03 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Lead N 9.4E-05 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Manganese N 1.1E-04 1.4E-01 N/A 4.0E-02 1 5.6E-03 N/A 8.0E-04 N/A 1.1E-03 N/A
Mercury N 1.4E-07 3.0E-04 N/A 7.0E-02 1 2.1E-05 N/A 2.7E-04 N/A 3.7E-04 N/A
Vanadium N 5.2E-06 7.0E-03 N/A 2.6E-02 1 1.8E-04 N/A 1.2E-03 N/A 1.6E-03 N/A
Zinc N 1.9E-04 3.0E-01 N/A 2.0E-01 2, 4 6.0E-02 N/A 7.8E-05 N/A 1.0E-04 N/A
2-Chlorophenol N 1.0E-06 5.0E-03 N/A 5.0E-01 3 2.5E-03 N/A 1.9E-04 N/A 2.5E-04 N/A
4-Chloro-3-methylphenol N 1.0E-06 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
bis(2-Ethylhexyl)phthalate (BEHP) C 2.0E-06 2.0E-02 1.4E-02 1.0E-01 2 2.0E-03 1.4E-01 1.9E-03 N/A 6.3E-03 N/A
N-Nitroso-di-n-propylamine C 1.0E-06 N/A 7.0E+00 2.5E-01 3 N/A 2.8E+01 N/A 5.4E-07 N/A 1.8E-06
Pyrene N 2.0E-06 N/A 3.0E-02 3.1E-01 3 N/A 9.7E-02 N/A 5.7E-06 N/A 7.6E-06
1,1-Dichloroethane N 3.0E-06 1.0E-01 N/A 1.0E+00 3 1.0E-01 N/A 1.1E-05 N/A 1.4E-05 N/A
Acetone N 8.0E-06 1.0E-01 N/A 1.0E-01 2 1.0E-02 N/A 2.4E-05 N/A 3.2E-05 N/A
Trichloroethene C 1.0E-05 3.0E-04 4.0E-01 8.0E-01 3 2.4E-04 5.0E-01 4.1E-03 4.9E-07 1.4E-02 1.7E-06
Vinyl chloride C 6.0E-06 3.0E-03 7.5E-01 1.0E+00 3 3.0E-03 7.5E-01 7.8E-05 1.8E-07 2.6E-04 5.9E-07

Notes:
Oral RfD        =  Oral reference dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral SF         =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI                  =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD   =  Dermal reference dose adjusted for ABSGI.

Dermal SF     =  Dermal slope factoradjusted for ABSGI. Risk calculation equation, noncancer:

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk:

Where:
RfDdermal =     Dermal reference dose.

RFDoral =    Oral reference dose.
SFdermal =    Dermal slope factor.
ABSGI =    GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

       (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 11-1-58
Wetland 5B Phase II 
Surface Water Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk
Aluminum N 2.1E-03 1.0E+00 N/A 6.5E-08 N/A 4.2E-08 N/A
Barium N 2.8E-05 7.0E-02 N/A 1.3E-08 N/A 8.1E-09 N/A
Cadmium N 1.9E-05 5.0E-04 N/A 1.2E-06 N/A 7.7E-07 N/A
Chromium N 4.1E-05 3.0E-03 N/A 4.3E-07 N/A 2.8E-07 N/A
Cobalt C 3.9E-06 2.0E-02 N/A 8.8E-10 N/A 1.4E-09 N/A
Copper N 5.3E-05 4.0E-02 N/A 4.2E-08 N/A 2.7E-08 N/A
Iron N 2.9E-03 N/A N/A N/A N/A N/A N/A
Lead N 9.4E-05 N/A N/A N/A N/A N/A N/A
Manganese N 1.1E-04 1.4E-01 N/A 2.5E-08 N/A 1.6E-08 N/A
Mercury N 1.4E-07 3.0E-04 N/A 1.5E-08 N/A 9.5E-09 N/A
Vanadium N 5.2E-06 7.0E-03 N/A 2.4E-08 N/A 1.5E-08 N/A
Zinc N 1.9E-04 3.0E-01 N/A 2.0E-08 N/A 1.3E-08 N/A
2-Chlorophenol N 1.0E-06 5.0E-03 N/A 6.3E-09 N/A 4.1E-09 N/A
4-Chloro-3-methylphenol N 1.0E-06 N/A N/A N/A N/A N/A N/A
bis(2-Ethylhexyl)phthalate (BEHP) C 2.0E-06 2.0E-02 1.4E-02 4.5E-10 1.3E-13 7.3E-10 2.0E-13
N-Nitroso-di-n-propylamine C 1.0E-06 N/A 7.0E+00 N/A 3.2E-11 N/A 5.1E-11
Pyrene N 2.0E-06 N/A 3.0E-02 N/A 1.9E-12 N/A 1.2E-12
1,1-Dichloroethane N 3.0E-06 1.0E-01 N/A 9.5E-10 N/A 6.1E-10 N/A
Acetone N 8.0E-06 1.0E-01 N/A 2.5E-09 N/A 1.6E-09 N/A
Trichloroethene C 1.0E-05 3.0E-04 4.0E-01 1.5E-07 1.8E-11 2.4E-07 2.9E-11
Vinyl chloride C 6.0E-06 3.0E-03 7.5E-01 9.0E-09 2.0E-11 1.5E-08 3.3E-11

Notes:
Oral RfD        =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF          =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     

Equation for Chronic Daily Intake, surface water risk:

=   Oral reference dose.
=   Oral slope factor.
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Table 11-1-58
Wetland 5B Phase II 
Surface Water Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Where:
CDI        =      Chronic daily intake (mg/kg-day).
EPCsw  =      Exposure point concentration in surface water (mg/L).

IRsw    =      Incidental ingestion rate for sediment (L/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                            carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
Irsw =       0.01 L/day exposure to surface water during wading for adolescents and adults.
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                              Cancer - 25,550 days (child trespasser/adult maintenance worker).
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11.2 Wetland 6 — Screening Level Problem Formulation 

11.2.1 Site Description and Habitats Present in Wetland 6 

Wetland 6 is tile lined drainage ditch that originating at the parade grounds north of the NAS Chapel 

and draining to the north into the NavI Jacht Basin.  It receives surface water from Wetland 5 and the 

area associated with the former Chevalier Field area (now NATTC).  Parsons and Pruitt describe 

Wetland 6 as a palustrine wetland with open water.  This tile lined drainage ditch is fed bI several 

surface water runoff sources and Wetland 5B.  Wetland 5B feeds Wetland 6 from the west.  Wetland 6 

flows north past the former Chevalier Field area (now NATTC) into the Jacht Basin.  This wetland is 

bound bI mowed grass, buildings, or isolated areas of highlI disturbed vegetation.  The ditch portion of 

Wetland 6 is no deeper than about 3 feet and has a maSimum width of about 3 to 5 feet.  Sediment in 

Wetland 6 ranges from a brown poorlI graded fine sand with a TOC of 0.121T (041M060401) to a darV 

Iellow brown poorlI graded sand with silt and organics and a TOC of 4.03T (041M060701).   

 

 

Photograph 1 Wetland 6 — After Wetland 5 Enters 
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Photograph 2 Wetland 6 — Facing South 
 

Wetland 6 is near OU 2 Sites 12 and 30, OU 6 (Sites 9, 29, and 34), and Sites 10 and 36.  All of these 

sites are adYacent or near to this wetland.  Wetland 6 eventuallI drains into the Jacht Basin, 

Wetland 64 compleS and is tidallI influenced along its entire length.  

 

Site 9 (NavI Jard Disposal Site) was used as the station disposal site for the old NavI Iard.  

The earliest eSisting records indicate this disposal site was used in from 1917 to the earlI 1930s and 

was used primarilI to dispose of ordinarI domestic trash and refuse.  Contaminants detected in the soil 

include S[OCs and pesticides (E/A^_, 1997f).  The S[OCs maI be associated with Site 23, a UST site.  

Pesticides are believed to represent normal application residue through base wide applications.  

 

Site 10, Commodore`s Pond, was used in the mid-1800s for underwater storage of wooden timbers for 

shipbuilding.  There is no evidence of habardous material use, storage, or disposal at this site.   

 

Site 12 (Scrap Bins) was the location where wet garbage was deposited in receptacles from the 

earlI 1930s through the 1940s.  carbage was reportedlI stored here, although it is possible that 

habardous waste or PCB-containing oil was also stored.  Site 12 is approSimatelI 600 feet west of Site 11.  

Most of the site is enclosed bI a fence and paved with concrete. 

11-2-2 
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Site 29 (Soil South of Building 3460) is the location where in 1981 several evacuation worVers received 

minor sVin burns from contact with a liduid in soil south of Building 3460.  The chemical was never 

identified.   

 

Site 30 (Buildings 648, 649, and 755) was active from the 1940s through the 1970s as the 

NADEP DInamic Components Division.  _istorical accounts note the periodic discharge of metal plating 

compleS effluents into Wetland 5.   

 

Site 34 is identified as the location of a solvent spill that occurred north of Building 3557. 

 

Site 36 (IWTP Sewer Line) was investigated in conYunction with sites for OU 2.  The wastewater 

treatment plant, originallI built in 1948, was replaced in 1971 with a modern plant that could accept 

industrial wastes.  Most facilities discharging to the sewer did so without anI pretreatment or 

waste segregation.  The waste stream has included paint strippers, heavI metals, pesticides, 

radioactive wastes, fuels, cIanide waste, and waste oil (NEESA, 1983).  Beginning in 1973, the 

Naval Air 'eworV FacilitI operations discharged to the sewer instead of to Pensacola BaI.  The 

IWTP sewer line consisted of vitreous claI and cast-iron piping installed both before and after 1971.  

OU 2 investigated portions of the IWTP sewer line from the Building 649 compleS to the 

wastewater treatment plant.  

 

The Chevalier Field Pipe LeaV Area was divided into three sub-sites (UST Sites 5, 6, and 7) 

corresponding to the USTs 116, 119, and 122, for the purpose of the closure and 

preliminarI contamination assessment.  Site 5 is located on the west-central side of Chevalier Field at 

the former location of a 500-gallon underground storage tanV (UST 116), associated with the aviation 

gasoline (A[cAS) pipeline.  Site 6 is located on the southwestern boundarI of Chevalier Field at the 

former location of UST 119 (500-gallon tanV), associated with the A[cAS pipeline.  Site 7 is located on 

the western boundarI of Chevalier Field at the former location of UST 122 (500-gallon tanV), associated 

with the A[cAS pipeline.  The three USTs were removed from Site 23 bI PhoeniS Construction 

CompanI and cT Environmental Services Inc. (cTES) in 1994.  All eScavated soils were returned to the 

eScavation. The UST sites were subseduentlI transferred to ABB Environmental Services, Inc. (ABB-ES) 

for closure and preliminarI contamination assessment.   

 

11.2.2 Wetland 6 — Sample Location Description 

Phase II Sediment Sample Location Description 

Twelve sediment samples were collected and analIbed for the Wetland 6 E'A.  Sample locations for 

Wetland 6 were located throughout the length of the wetland, as shown on Figure 11-4.  
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Sample location 010M0001 was collected in 1994 during the Site 10 investigation.  The 

remaining 11 samples were collected in 1995 during the Site 41 investigation.  The 1994 and 1995 data 

were combined for use in the Site 41 'I.  Sampling locations 041M0601 through 041M0603 are located 

south of the point MurraI 'oad intersects Wetland 6.  Sampling locations 041M0604 through 041M0611 

are located at approSimate 300-foot intervals moving north towards Wetland 64.  

Sample location 010M0001 is bounded bI sample locations 041M0604 and 041M0605.  

Sample location 041M0607 is located where Wetland 5B enters Wetland 6 (Figure 11-4).   

 

Table 11-2-1 (tables are located at the end of each section) describes the sediments collected at 

Wetland 6.  No phIsical parameter data were collected for sampling location 010M0001 in 1994.  

Fine and medium sands made up the maYoritI of samples collected from the 11 sampling stations with 

most of the sands being fine grained.  'anges among the samples were from 39T fine sand to 74T. 

TOC levels for stations ranged from 0.121T at sampling location 041M0604 to 4.03T at 

sampling location 041M0607.  

 

Phase II Surface Water Sample Location Description 

Three surface water samples were collected at Wetland 6, locations 041W0603, 041W0607, and 

041W0610 (Figure 11-4), and were collocated with sediment locations.  The surface water samples 

were collected during the 1995 Site 41 investigation.  _ardness at sample 041W0603 was 53.5 mg/L, 

75.9 mg/L at sample location 041W0607, and 57.8 mg/L at sample 041W0610.  None of these stations 

were analIbed for p_, specific conductivitI, or turbiditI. 

 

Phase IV Surface Water Sample Location Description 

As shown in Figure 11-4, one surface water sample, location 041W0610, was collected in 

Phase I[/2004 for [OC and metals analIsis.  The Wetland 6 Phase I[ surface water sample was not 

analIbed for phIsical parameters.   

 

11.2.3 Nature and Extent of Contamination 

Phase II Sediment 

Figure 11-4 presents the Phase II sediment sampling locations for Wetland 6.  Table 11-2-2 presents a 

summarI of the analItical results of the sediment samples. 

 

Metals ? TwentI-three metals were detected during Phase II sediment sampling at Wetland 6.  The 

greatest number of eSceedances and generallI the highest concentrations detected were at 

location 041M060701, where 21 analItes were detected, and siS were present above the 

freshwater reference values.  In addition, locations 010M000101, 041M060101, 041M060301, and 
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041M060601 eShibited detections eSceeding reference values.  Parameters with detections 

eSceeding freshwater reference values at Wetland 6 were barium, cadmium, chromium, cobalt, copper, 

lead, and binc. 

 

Pesticides and PCBs ? Twelve pesticide compounds and PCBs, aroclor-1254 and aroclor-1260, were 

detected during Phase II sediment sampling at Wetland 6.  Total DDT was calculated for 

each location bI adding the concentrations of 4,4f-DDD, 4,4f-DDE, and 4,4f-DDT.  LiVewise, a 

basewide total DDT reference concentration was calculated using the basewide concentrations for these 

same constituents.   

 

The greatest numbers of pesticides detected in Wetland 6 sediments during Phase II sampling were at 

locations 041M060201, 041M060301, 041M060701, and 041M060801, with eight to ten detections 

each. 'eference values were eSceeded at 041M060101 for 4,4f-DDE and 4,4f-DDT and at 

location 041M060301 for 4,4f-DDT.  These two locations also eSceeded the basewide reference value 

for total DDT.  The PCBs were detected at locations 041M060201, 041M060601, 04M061001, and 

041M061101 at low concentrations. 

 

SVOCs ? Fifteen S[OCs were detected in sediment samples collected during Phase II sampling at 

Wetland 6.  Sample locations 041M060101, 041M060201, and 041M060401 eShibited 12, 11, and 

eight S[OC detections, respectivelI.  The highest concentrations were generallI found at 

location 041M060201. 

 

VOCs ? Nine [OCs were detected in sediments collected from Wetland 6 during Phase II sampling. 

Location 041M060901 eShibited the most detections with nine [OC detections.  Other locations with 

detections include 041M060201, 041M060301, 041M060501, 041M060601, 041M060701, 041M060801, 

041M061001, and 041M061101.   

 

Phase II Surface Water 

Figure 11-4 presents the Phase II surface sampling locations for Wetland 6.  Table 11-2-3 summaribes 

the analItical results of the three Phase II surface water samples. 

 

Metals ? Twelve metals and cIanide were detected in Phase II surface water samples taVen from 

Wetland 6.  Location 041W060301 had seven detections, two of which eSceeded their 

reference concentrations.  Location 041W060701 eShibited 11 detections, three of which eSceeded 

reference concentrations.  Location 041W061001 eShibited detections for 10 metals and cIanide.  

Four of these metals eSceeded reference concentrations, as well as cIanide, which was a 
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slight eSceedance.  The inorganic analItes detected at concentrations eSceeding the freshwater 

reference values were barium, calcium, cIanide, manganese, and mercurI. 

 

Pesticides and PCBs ? No pesticides or PCBs were detected during Phase II surface water sampling 

at Wetland 6.   

 

SVOCs ? OnlI one S[OC, bis(2-ethIlheSIl)phthalate, was detected during Phase II sampling at 

location 041W061001.  

 

VOCs ? [OCs were detected at two sampling locations, 041W060701 and 041W061001.  

Location 041W060701 eShibited a single detection of methIlene chloride.  Location 041W061001 

eShibited detections of the following parameters:  1,1,1-trichloroethane, 1,1-dichloroethane, 

1,1-dichloroethene, cis-1,2-dichloroethene, and trichloroethene. 

 

Phase IV Surface Water 

The Phase I[/2004 surface water sampling at Wetland 6 was implemented to confirm the 

previous Phase II results at location 041W061002.  Table 11-2-4 summaribes the surface water 

sample results. 

 

Metals ? Eighteen metals were detected in the Phase I[ surface water sample.  When compared to 

the Phase II results, the Phase I[ results illustrated a greater diversitI of analItes and a greater 

number of reference value eSceedances.  The problematic analItes identified bI Phase I[ data were 

aluminum, arsenic, barium, calcium, chromium, copper, iron, lead, manganese, selenium, and binc.  

Each of these eSceeded its reference concentration. 

 

Pesticides and PCBs ? No pesticides or PCBs were detected during the Phase I[ sampling efforts.  

 

SVOCs ? No S[OCs were detected in the Phase I[ surface water sampling at Wetland 6. 

 

VOCs ? Five [OCs, (1,1-dichloroethane, 1,1-dichloroethene, chlorobenbene, cis-1,2-dichloroethene, 

and trichloroethene) were detected in Phase I[ surface water sample collected from 

location 041W061002.  [OCs detected during the Phase I[ sampling were generallI lower, with the 

eSception of cis-1,2-dichloroethene.  Chlorobenbene, not detected during Phase II, was reported in this 

more recent sampling event. 
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11.2.4 Ecological Risk Assessment 

11.2.4.1 Phase II Investigation Summary — Wetland 6 

Sediment Screening — Level Risk-Exposure Estimation and Risk Calculation 

As presented in Table 11-2-5, the sediment samples were compared with screening values in 

accordance with the procedures described in Section 8.  All parameters with _gs greater than 1 or with 

no screening values were carried forward to COPC refinement.  A list of all COPCs after screening is 

included in Table 11-2-6. 

 

Baseline Problem Formulation — Wetland 6 Sediment COPC Refinement 

During the COPC refinement, additional information was used to help evaluate the potential for risV at 

Site 41 based on eSposure to the constituents included as preliminarI COPCs.  This risV assessment 

presents a statement of potential risV for each of the COPCs.   

The COPC refinement process included: 

 

h Comparison of maSimum concentrations to '[s 

h Comparison of average concentrations to S[s and '[s 

h Comparison to basewide (reference) concentrations for DDT 

h Comparison of inorganic constituents to reference wetland values 

h Interpretive tool for metals 

h Di Toro EdP Sgcs for [OCs  

h Comparison to Swartb consensus values  

h Mean E'M duotients 

h Description of eSceedances of '[s and their eStent 

 

The methods used in the COPC refinement for the Site 41 E'A process are detailed in Section 8. 

Comparison of maSimum detected concentrations with refinement values is presented in Table 11-2-7.  

COPCs retained after refinement are presented in Table 11-2-8.  AdditionallI, the table compares: 

1) average concentrations to screening and refinement values to assess potential eSposure across the 

entire wetland, and 2) Wetland 6 concentrations to reference concentrations. 

 

As showing in Figure 11-5, total DDT and 4,4f-DDT were above the basewide level.  Total DDT was 

retained as a COPC for this wetland and was included as a COPC in the OU-wide food chain models.  

For Wetland 6, barium, cadmium, chromium, cobalt, copper, lead, and binc eSceeded their Site 41 

freshwater sediment reference concentrations.  Barium, cadmium, copper, chromium, lead, and 

binc concentrations did appear enriched, when normalibed to aluminum and iron concentrations using 

FDEPfs interpretative tool (AppendiS L).   
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Several organic constituents were detected and retained due to _gs greater than one or no 

appropriate screening values.  Five pesticides were retained: aldrin, dieldrin, heptachlor, total endrin, 

and total B_C.  Four S[OCs, benbo(b)fluoranthene, benbo(g,h,i)perIlene, benbo(V)fluoranthene, and 

indeno(1,2,3-cd)pIrene, were retained as COPCs.  Nine [OCs were detected and retained for 

refinement due to lacV of screening values.  When normalibed to detected TOC concentrations, both 

[OCs (AppendiS L) and PA_s do not appear to be risV drivers for Wetland 6.  Normalibed PA_s are 

shown on Figure 11-6.  1,1-Dichloroethane and chloroethane were not addressed bI this method and 

were therefore carried forward as COPCs.  

 

Table 11-2-9 presents the Mean E'L and E'M values, the Mean E'M guotients, and the 

Mean E'M guotient CategorI bI individual sample location.  Based on this approach, 

eight sample locations (010M0001, 041M0601 through 041M0606, and 041M0608) were determined to 

be CategorI 2, which, according to tests evaluated in developing this methodologI, had average 

survival rates of approSimatelI 80T of control sedimentsi however, this CategorI also has the 

highest level of uncertaintI.  Sample location 041M0607 was determined to be CategorI 3, which is the 

categorI that includes the studies where about 50T of samples were found to be toSic and 

average survival was about 60-70T.  Sampling locations 041M0609 through 041M0611 were 

determined to be CategorI 1, indicating these sediments are considered nontoSic.  Figure 11-7 shows 

the Mean E'M categorI for each sediment sample location at Wetland 6.   

 

Surface Water Screening — Level Risk-Exposure Estimation and Risk Calculation 

As presented in Table 11-2-10, the surface water samples were compared with screening values in 

accordance with the procedures described in Section 8.  All parameters with _gs greater than 1 or with 

no screening values were carried forward to COPC refinement.  A list of all COPCs after screening is 

included in Table 11-2-11. 

 

Baseline Problem Formulation — Wetland 6 Surface Water COPC Refinement 

During the surface water COPC refinement, additional information was used to help evaluate the 

potential for risV at Site 41 based on eSposure to the constituents included as preliminarI COPCs.   

 

The COPC refinement process included: 

 

h Comparison of maSimum S[ concentrations to average S[ concentrations 

h Comparison of inorganic constituents to reference wetland values 

h Description of surface water eSceedances and their eStent 
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The methods used in the COPC refinement in the Site 41 E'A Process are detailed in Section 8. 

 

Comparison of maSimum detected concentrations with refinement values is presented in Table 11-2-12. 

COPCs retained after refinement are presented in Table 11-2-13.  AdditionallI, the tables compare 

average concentrations to screening and refinement values to assess potential eSposure across the 

entire wetland. 

 

For Wetland 6, barium, calcium, cIanide, manganese, and mercurI eSceeded their Site 41 freshwater 

reference surface water concentrations (Table 11-2-12) and were therefore retained as COPCs for 

Wetland 6 surface water.  The maYoritI of the eSceedances above were detected at 

sample location 041W061001. 

 

One S[OC (BE_P) and three [OCs (1,1-dichloroethane, cis-1,2-dichloroethene, and trichloroethene) 

were detected at surface water sample 041W061001.  These constituents were retained for further 

consideration due to the site proSimitI to OU 1 and the lacV of a screening value for comparison. 

 

During the Wetland 6 Phase II investigation, the following constituents were detected in sediment and 

surface water samples:  barium and 1,1-dichloroethane.  Barium was detected at 

sample location 041M0610/041W0610i however, 1,1-dichloroethane was detected at sediment 

sample location 041M0609 and surface water location 041W0610.  

 

The conceptual model below sImbolibes which environmental habitats maI be impacted bI 

Wetland 6 Phase II constituents retained during the E'A Process.  Based on the Phase II findings, 

Wetland 6 was identified as an Orange-Coded Wetland, indicating contaminants were detected and maI 

be related to nearbI I' sites.   
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11.2.4.2 Phase IV Investigation Summary 

Additional investigation was determined to be necessarI based on the Phase II results.  As detailed in 

Final 'I/FS SAP Addendum (E/A^_, 1997d), an additional surface water sample (041W061002) was 

collected within Wetland 6, where COPC concentrations were high. 

 

Surface Water Screening — Level Risk-Exposure Estimation and Risk Calculation 

As presented in Table 11-2-14, the surface water sample was compared with screening values in 

accordance with the procedures described in Section 8.  All parameters with _gs greater than 1 or with 

no screening values were carried forward to COPC refinement.  A list of all COPCs after screening is 

included in Table 11-2-15. 

 

Baseline Problem Formulation — Phase IV Surface Water COPC Refinement 

The same approach used to refine Wetland 6 Phase II surface water was applied to the Phase I[ 

Wetland 6 surface water sample. 

 

11-2-10 
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The methods used in the COPC refinement for the Site 41 E'A process are detailed in Section 8. 

Comparison of maSimum detected concentrations with refinement values is presented in Table 11-2-16. 

COPCs retained after refinement are presented in Table 11-2-17.  AdditionallI, the tables compare: 

1) average concentrations to screening and refinement values to assess potential eSposure across the 

entire wetland, and 2) Wetland 6 concentrations to reference concentrations. 

 

In Wetland 6, aluminum, barium, calcium, chromium, copper, iron, lead, manganese, selenium, and 

binc eSceeded their freshwater reference concentrations (Table 11-2-16) and were therefore retained as 

COPCs.  Three [OCs were detected and retained as COPCs due to no appropriate screening values: 

1,1-dichloroethane, cis-1,2-dichloroethene, and trichloroethene.  These constituents were also 

detected during the Phase II surface water sampling.   

 

11.2.4.3 Comparison of Phase II and IV Surface Water Results 

Both the Phase II and I[ results indicate that inorganic constituents and [OCs were the 

greatest concern in Wetland 6.  Concentrations increased among constituents common between the 

two phase, with the eSception of 1,1-dichloroethane, which decreased during this time period.  

 

The differences between the Phase II and Phase I[ sampling efforts are presented below. 

 

Surface Water 

Constituent Phase II Phase IV Difference 
Metals g/L    

Barium 30.5 46 j15.5 increase 

Calcium 24,700 30,000 j5,300 increase 

Manganese 55.7 110 j54.3 increase 

Organics g/L    

1,1-Dichloroethane 5 0.8 -4.2 drop 

Cis-1,2-Dichloroethene 2 5.1 j3.1 increase 

Trichloroethene 1 1.3 j0.3 increase 

 
Note: 
kg/L l Micrograms per Liter 
 

11.2.5 Wetland 6 — Human Health Risk Assessment 

Wetland 6 is described in Section 11.2.1, and the __'A is summaribed below. 
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11.2.5.1 Site Data 

Surface water and sediment data were collected at Wetland 6 during Phase II and I[ of the 'I. 

Section 11.2.3 summaribes the nature and eStent of contamination for this wetland.  Surface water and 

sediment data are summaribed in Tables 11-2-2 and 11-2-3 (Phase II data) and Table 11-2-4 

(Phase I[).  

 

11.2.5.2 Conceptual Site Model 

As described in Section 11.2.1, Wetland 6 is an estuarine, tile-lined drainage ditch that is fed bI 

several surface water runoff sources, including Wetland 5B, flowing north into the Jacht Basin.  This 

wetland is surrounded bI mowed grass, buildings, or isolated areas of highlI disturbed vegetation. 

Wetland 6 is accessible to both trespassers and NavI personnel. 

 

The wetland is continuallI inundated.  Therefore, in accordance with USEPA 'egion I[ 

Supplemental cuidance to 'AcS Bulletins (USEPA 'egion 4, 2000) described in Section 9, 

sediment eSposure was not assessed in this __'A, because it is assumed to be an 

insignificant eSposure pathwaI.  Based on the species present, depth of surface water, and available 

habitat, fishing would not liVelI occur, and contact with surface water while wading would be the 

onlI liVelI eSposure scenario. 

 

The following scenarios and eSposure pathwaIs were evaluated for this wetland:  

 

Scenario Medium Ingestion Dermal 

Maintenance Surface water " " 

Trespasser Surface water " " 

 

11.2.5.3 Risk Characterization 

The child trespasser and adult maintenance worVer scenarios were assessed for surface water for this 

wetland as described in Section 9.   

 

Phase II Data 

Trespasser 
As shown in Tables 11-2-18 through 11-2-20, surface water ingestion and dermal contact risV estimates 

for trespassers were below the FDEP risV threshold.  _abard indices were below 1.0. 
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Maintenance Worker 
As shown in Tables 11-2-18 through 11-2-20, surface water ingestion risV estimates for maintenance 

worVers eSceeded the FDEP risV threshold of 1E-6 for BE_P.  Dermal contact risV estimates for 

maintenance worVers were below the FDEP risV threshold.  _abard indices were below 1.0. 

 

Summary of Wetland 6 Phase II Risk Estimates 

Scenario Medium Hazard Index Risk 

Maintenance Surface water 1.6E-02 2.9E-06 

Trespasser Surface water 6.7E-03 8.7E-07 

 

Based on Phase II data, BE_P was identified as a COC for Wetland 6.  

 

Phase IV Data 

Trespasser 
As shown in Tables 11-2-21 through 11-2-23, surface water ingestion and dermal contact risV estimates 

for maintenance worVers were below the FDEP risV threshold.  _abard indices were below 1.0. 

 

Maintenance Worker 
As shown in Tables 11-2-21 through 11-2-23, surface water ingestion and dermal contact risV estimates 

for maintenance worVers were below the FDEP risV threshold.  _abard indices were below 1.0. 

 

Summary of Wetland 6 Phase IV Estimates 

Scenario Medium Hazard Index Risk 

Maintenance Surface water 4.9E-02 2.1E-07 
Trespasser Surface water 3.6E-02 6.4E-08 

 

No COCs were identified for Wetland 6 based on the Phase I[ data.   

 

Wetland 6 HHRA COC Summary  

The following parameter was determined in the __'A to be a COC for Wetland 6: 

 
! BE_P 
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11.2.6 Wetland 6 — Fate and Transport Analysis 

This wetland is channelibed from its headwaters through its eSit to the Wetland 7/64 compleS, drains 

the eastern side of OU 2 and I' Site 10, and flows from south to north.  It is intersected on the west bI 

Wetland 5B, approSimatelI halfwaI down its defined span, and discharges on its northern end into the 

Wetland 7/64 compleS (see Figure 11-1).  It also receives storm water drainage from the east through 

a series of drainage ditches, from what is now the NTTC training compleS (and originallI was 

Chevalier Field, which hosted I' sites 9, 27, and 34).   

 

Eight sediment samples and one surface water sample were collected from this wetland prior to its 

confluence with Wetland 5B, and five sediment and two surface water samples were collected prior to 

its flow point into the Wetland 7/64 compleS.  This wetland has been documented to be tidallI 

influenced, but flow reversal due to normal tidal fluS has not been documented.  Because this wetland 

spans a large distance and is large scale, long term flow reversals have not been documented.   

 

Based on site topographI and groundwater flow (Figures 11-2 and 11-3), it is eSpected that onlI 

certain areas of soil and groundwater discharge will affect certain portions of the wetlandi similarlI, 

onlI the span downgradient of their confluence is eSpected to be affected bI direct inflow from Wetland 

5B.  Therefore, this fate and transport evaluation was segmented into two parts: a lower span 

(upgradient of the Wetland 5B confluence) and an upper span (downgradient of the Wetland 5B 

confluence).  The influence of soil and groundwater influS on the lower span was evaluated using a set 

of borings/wells proSimal to it alonei the upper span was evaluated using these and another set located 

downgradient of the 5B/6 confluence.   

 

The sediment and surface water COPCs retained after refinement for this wetland are summaribed in 

Tables 11-2-8 (sediment, Phase II), 11-2-13 (surface water, Phase II) and 11-2-17 (surface water, 

Phase I[).  Provided below are the associated soil borings and monitoring wells used for comparing 

data for the fate and transport analIsis.  

 

Associated Monitoring Wells for Wetland 6:  

Lower Span ? 009c0008, 009ccM30, 036cc'37, 009c0003, 036cc'22, 009c0002, 009c0001, 

009cc'02, 010cS04, 010cS05, 0101ccM06, 010cS03, 010ccS02 

 

Upper Span ? 030cS154, 030cS108, 030cS105, 030cI014, 011cS013, 011cS52, 030cS123, 

030cS113, 030ciI113, 030cS156, 030cS157, 030cS160, 0303cS161, 030cS146, 030cS162, 

030cS166, 030cS165, 030cS164, 030cI164  
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Associated Borings for Wetland 6:  

Lower Span ? 009S0008, 009S0019, 036S3700, 09S0003, 009S0017, 009S0024, 009S0016, 

036S0022, 009S0002, 009S0031, 009S0030, 009S0014, 009S0015, 009S0001, 010S0004, 010S0005, 

010S0003, 010S0002, 030S0121, 030S0120, 030S0122 

 

Upper Span ? 030S0123, 030S0112, 030S0113, 030S0110, 030S0109, 030S0153, 030S0154, 

030S0154, 030S0108, 030S0106, 030S105, 1030S0104   

 

Surface Water/Sediment Transport into the Wetlands: 
Surface Water ? Although there is significant storm water drainage into this wetland, there is no 

directlI comparable storm water data from the area proSimal to this wetland compleS.  Because of the 

lacV of data, no definitive statement can be made regarding the validation of the pathwaI via 

storm water runoff into the wetland compleS.  The vast maYoritI of surface drainage to this wetland is 

from the eastern side of OU 2 (including Sites 30, 27, and 25), direct drainage from Wetland 5A, and 

storm water inflow from the former Chevalier Field area.   

 

Sediment (Lower Span) ? Based on the data from surface soil proSimal to this wetland compleS, 

this storm water to wetland sediment pathwaI is validated for the following parameters: 

 
Phase II 

Barium 
Cadmium 

Cobalt 
Lead 

Dieldrin 

 

Sediment (Upper Span) ? Based on the data from surface soil proSimal to this wetland compleS, 

this storm water to wetland sediment pathwaI is validated for the following parameters: 

 
Phase II 

Barium 
Cadmium 

Cobalt 
Lead 

Dieldrin 
_eptachlor 
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Groundwater Discharge into the Wetland Media: 
Surface Water (Lower Span) ? Based on the data from associated monitoring wells, the 

groundwater to wetland surface water pathwaI is validated and significant for the following parameters 

(note:  the metals data from the 1993 sampling is not used due to potential bias introduced bI the 

sampling methodologI):  

 
Phase II 

Barium 
CIanide 

Manganese 
Bis(2-EthIlheSIl)phthalate (BE_P) 

 

Surface Water (Upper Span) ? Based on the data from associated monitoring wells, the 

groundwater to wetland surface water pathwaI is validated and significant for the following parameters 

(note:  the metals data from the 1993 sampling is not used due to potential bias introduced bI the 

sampling methodologI):  

 
Phase II 

Barium 
CIanide 

Manganese 
Bis(2-EthIlheSIl)phthalate (BE_P) 

1,1-Dichloroethane 
Cis-1,2-Dichloroethene 

Trichloroethene 

 

Sediment (Lower Span) ? Based on the data from associated monitoring wells, the groundwater to 

wetland sediment pathwaI is validated and significant for the following parameters (note:  the metals 

data from the 1993 sampling is not used due to potential bias introduced bI the sampling 

methodologI):  

 
Phase II 

Barium 
Lead 

 

Sediment (Upper Span) ? Based on the data from associated monitoring wells, the groundwater to 

wetland sediment pathwaI is validated and significant for the following parameters (note:  that metals 

data from the 1993 sampling is not used due to potential bias introduced bI the sampling 

methodologI):  
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Phase II 

Barium 
Lead 

Dieldrin 
1,1-Dichloroethane 

Acetone 
Chloroethane 

 

Surface Water/Sediment Transport within the Wetlands:  
To evaluate these pathwaIs in the lower span of Wetland 6, the most upgradient surface 

water/sediment sample location 041M0603/041W0603 (sampled during Phase II) was compared to 

downgradient surface water/sediment location 041M0607/041W0607 (sampled during Phase IIi 

first location after the Wetland 6/5B confluence).  To evaluate these pathwaIs in the upper span of 

Wetland 6, upgradient surface water/sediment sample 041M0607/041W0607 was compared to the 

most downgradient surface water/sediment sample 041M0610/041W0610 (sampled during Phase II).  

Criteria of note were the number of detected parameters and the apparent trend in concentrations. 

 

Wetland 6  

Surface Water (Lower Span) ? Evaluation of Wetland 6 locations 041W0603 and 041W0607 

indicated an increase in detected parameters (seven metals and bero organics upgradient versus 

11 metals and one organic downgradient).  Four metals were present downgradient that were not 

detected upgradient, and of the ones detected at each location, siS parameters increased in 

concentration and one decreased.  The onlI detected organic compound downgradient maI be a 

lab artifact.  Increases in inorganic concentrations downgradient were most liVelI attributable to 

direct inflow from 5B.  

 

Surface Water (Upper Span) — Evaluation of Wetland 6 locations 041W0607 and 041W0610 

indicated a higher number of detections in the downgradient location (11 metals and 

one organic upgradient versus 11 metals and siS organics downgradient).  For the metals, there was no 

apparent trend in concentrations.  Two metals were present downgradient that were not detected 

upgradienti four parameters eShibited a decrease in concentrationi and five metals eShibited an 

increase.  For the organics, all siS compounds present downgradient were not detected upgradient.  

The maYoritI of the compounds were [OCs.  This increase in organics was attributable to groundwater 

discharge from the eastern side of OU 2.  
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Sediment (Lower Span) ? Evaluation of Wetland 6 upstream location 041M0603 with downstream 

location 041M0607 indicated a slightlI higher number of detections in the downstream location 

(19 metals and 11 organics upgradient versus 21 metals and 13 organics downgradient).  

Inorganic concentrations also trended higher in the downgradient location.  Four metals were present 

downgradient that were not detected upgradient, siSteen metals eShibited an increase in concentration, 

and one metal eShibited a decrease.  For the organics, three compounds were present downgradient 

that were not detected upgradient.  Of the 10 compounds detected at both locations, four constituents 

eShibited an increase in concentration, four compounds eShibited a decrease, and two compounds 

remained essentiallI the same.  The bulV of organics in both locations were pesticides 

(normal surface application of pesticides was practiced along this span of the ditch), although S[OCs 

were also noted in the downstream location.  TOC also eShibited a verI large increase in the 

downgradient location.   

 

The general increase in inorganic detections and concentrations maI indicate sediment influS from 5B, 

entrained sediment within storm water entering from the former Chevalier Field side of the wetland, 

and/or partitioning from groundwater influS into the wetland.  The presence of additional S[OCs in the 

downstream location infers that storm water runoff plaIs some role in the increase.  Whichever 

mechanism(s) maI be responsible, the increase in TOC concentrations provides a readI substrate for 

metals absorption.  

 

Sediment (Upper Span) ? Evaluation of Wetland 6 upgradient location 041M0607 with 

downgradient location 041M0610 indicated a marVed decrease in parameter detections (21 metals and 

13 organics upgradient versus 13 metals and nine organics downgradient).  Inorganic concentrations 

showed a decreasing trend in the downgradient location.  All 13 constituents detected in both locations 

eShibited a decrease.  For the organics, three were present downgradient that were not detected 

upgradient, and of the siS detected at both locations, all compounds eShibited a decrease.  The bulV of 

the organics detected were pesticides.  TOC also eShibited a significant decrease.  The general decrease 

in both metals and organics together suggests that contamination via sediment transport is not plaIing 

a large role in migration.  This maI be due to the greater adsorptive capabilities of sediment 

further upgradient that is able to fiS the parameters within the sediment, hIdrodInamic segregation of 

contaminated sediment, and/or the lower adsorptive capabilities of sediment in the 

downstream location. 

 



Table 11-2-1
Wetland 6 Phase II
Sediment Physical Parameters

Parameter 010M000101 041M060101 041M060201 041M060301 041M060401 041M060501 041M060601 041M060701 041M060801 041M060901 041M061001 041M061101
TOC (%) No Data 0.362 0.378 1.1 0.121 0.204 1.3 4.03 0.148 0.265 0.159 0.137
Percent  Solids (%) No Data 82.7 81.9 70.4 81.6 81.4 51.2 37.6 80.9 73.3 80.9 81.3
Grain Size Analysis
(percent of composition1)

Fine Gravel No Data 4 14 0 0 0 1 0 2 0 0 0
Coarse Sand No Data 4 5 4 0 0 1 7 0 0 0 0

Medium Sand No Data 35 40 23 25 29 32 25 25 28 24 29
Fine Sand No Data 55 39 70 74 67 62 64 72 71 74 69

Silt and Clay No Data 2 2 3 1 4 4 4 1 1 2 2

Description N/A
Brown Poorly Graded 

Sand, Fine Black Silty Sand

Dark Brown Poorly 
Graded Sand, Fine, 

with organics
Brown Poorly 

Graded Sand, Fine

Drak Gray Poorly 
Graded Sand, 

Fine, with some 
Organics

Black Poorly Graded 
Sand, Medium to Fine, 
with Organics, shells

Dark Yellow Brown 
Poorly Graded Sand 
with Silt, Organics

Pale Yellow 
Poorly Graded 

Sand, Medium to 
Fine

Dark Gray Brown 
Poorly Graded 

Sand, Medium to 
Fine, Organics

Light Yellowish 
Brown Poorly 
Graded Sand, 

Medium

Light Yellowish Brown 
Poorly Graded Sand, 

Medium

Note:
1 = Derived from sieve analyses.



Table 11-2-2
Wetland 6 Phase II
Sediment Analytical Results

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals (mg/kg)
Aluminum 13,610.0 0 12 12 313.0 5,980.0 1,560.0 041M060701
Antimony 4.430 0 2 9 0.160 0.320 0.369 041M060601
Arsenic 6.620 0 9 12 0.140 2.10 0.564 041M060701
Barium 14.0 3 11 12 1.0 37.0 8.840 041M060101
Beryllium 0.840 0 3 12 0.10 0.140 0.058 041M060101
Cadmium 1.80 1 9 12 0.190 5.40 0.793 041M060701
Calcium 10,756.670 0 12 12 62.50 8,370.0 2,150.0 041M060101
Chromium 39.370 1 11 12 0.560 73.50 14.40 041M060701
Cobalt 2.80 1 7 12 0.180 20.70 2.10 010M000101
Copper 19.50 2 11 12 0.970 48.20 12.10 041M060701
Iron 11,911.670 0 12 12 328.0 4,320.0 1,340.0 041M060701
Lead 82.470 1 12 12 6.0 147.0 31.50 041M060701
Magnesium 7,513.330 0 11 12 27.30 1,180.0 356.0 041M060201
Manganese 37.970 0 11 12 1.20 35.20 12.30 041M060701
Mercury 0.550 0 1 12 0.110 0.110 0.034 041M060701
Nickel 9.280 0 7 12 0.840 4.30 1.350 010M000101
Potassium 1,628.670 0 11 12 9.60 161.0 57.10 041M060701
Selenium 3.450 0 1 12 0.850 0.850 0.170 041M060701
Silver 2.10 0 1 12 0.890 0.890 0.220 041M060701
Sodium 18,993.330 0 9 12 4.90 105.0 26.10 041M060301
Thallium 1.570 0 2 12 0.670 0.680 0.215 041M060701
Vanadium 28.670 0 12 12 0.60 11.30 2.830 041M060701
Zinc 36.730 5 11 12 9.70 207.0 50.30 041M060701
PAHs ( g/kg)
Acenaphthene N/A 0 1 11 34.0 34.0 42.50 041M060401
Benzo(a)anthracene N/A 0 3 11 34.0 43.0 67.60 041M060201
Benzo(a)pyrene N/A 0 4 11 23.0 42.0 67.0 041M060201
Chrysene N/A 0 4 11 21.0 300.0 68.70 041M060701
Fluoranthene N/A 0 4 11 42.0 120.0 83.90 041M060201
Phenanthrene N/A 0 2 11 37.0 51.0 67.10 041M060101
Pyrene N/A 0 4 11 52.0 100.0 81.80 041M060201
Total PAHs N/A 0 6 11 242.0 3,540.0 849.0 041M060701
Pesticides and PCBs ( g/kg)
Aroclor-1254 N/A 0 1 12 9.50 9.50 7.530 041M060201
Aroclor-1260 N/A 0 3 12 0.820 4.10 7.360 041M060601
Total PCBs N/A 0 4 12 8.070 23.90 56.60 041M060201
Aldrin N/A 0 5 12 0.230 1.10 0.417 041M060701
Dieldrin N/A 0 8 12 0.240 10.0 2.530 041M060701
Heptachlor N/A 0 1 12 0.160 0.160 0.239 041M061001

Frequency of Detections Range of Detections



Table 11-2-2
Wetland 6 Phase II
Sediment Analytical Results

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Frequency of Detections Range of Detections

Pesticides and PCBs ( g/kg) - cont.
alpha-Chlordane N/A 0 6 12 0.150 1.70 0.585 041M060301
gamma-Chlordane N/A 0 6 12 0.190 1.20 0.427 041M060701
Total Chlordane N/A 0 7 12 0.205 2.70 1.010 041M060701
Endrin N/A 0 4 12 1.80 3.60 1.10 041M060701
Endrin aldehyde N/A 0 1 12 0.480 0.480 0.488 041M060801
Total Endrin N/A 0 4 12 2.385 5.10 2.050 041M060701
alpha-BHC N/A 0 2 12 0.480 0.60 0.334 041M060801
beta-BHC N/A 0 3 12 0.160 2.80 0.552 041M060301
Total BHC N/A 0 4 12 0.740 3.355 1.350 041M060301
4,4'-DDD 50.0 0 12 12 0.210 40.0 12.10 041M060301
4,4'-DDE 40.0 1 11 12 0.230 110.0 19.40 041M060101
4,4'-DDT 20.0 2 11 12 0.220 260.0 29.10 041M060101
Total DDT 110.0 2 12 12 0.60 393.0 60.60 041M060101
SVOCs ( g/kg)
Benzo(b)fluoranthene N/A 0 5 11 27.0 340.0 77.30 041M060701
Benzo(g,h,i)perylene N/A 0 2 11 29.0 32.0 64.70 041M060101
Benzo(k)fluoranthene N/A 0 2 11 21.0 24.0 63.20 041M060201
Butylbenzylphthalate N/A 0 6 11 22.0 30.0 356.0 041M060401
Diethylphthalate N/A 0 1 11 23.0 23.0 439.0 041M060401
Di-n-butylphthalate N/A 0 4 11 29.0 99.0 403.0 041M060201
Di-n-octylphthalate N/A 0 1 11 84.0 84.0 442.0 041M060601
Indeno(1,2,3-cd)pyrene N/A 0 2 11 27.0 28.0 64.10 041M060101
VOCs ( g/kg)
1,1,1-Trichloroethane N/A 0 1 12 4.0 4.0 7.250 041M060901
1,1-Dichloroethane N/A 0 1 12 9.0 9.0 7.670 041M060901
1,1-Dichloroethene N/A 0 1 12 8.0 8.0 7.580 041M060901
Acetone N/A 0 7 11 13.0 4,000.0 490.0 041M060801
Chlorobenzene N/A 0 1 12 2.0 2.0 7.080 041M060901
Chloroethane N/A 0 1 12 2.0 2.0 7.080 041M060901
Tetrachloroethene N/A 0 2 12 2.0 4.0 6.920 041M061101
Toluene N/A 0 3 12 4.0 14.0 6.670 041M060301
Trichloroethene N/A 0 3 12 2.0 5.0 5.580 041M060701

Notes:
g/kg = micrograms per kilogram

mg/kg = milligram per kilogram
N/A = Not Applicable



)

Table 11-2-3
Wetland 6 Phase II
Surface Water Analytical Results

Frequency of Detections Range of Detections

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals ( g/L)
Aluminum 1,090.25 0 2 3 287.0 406.0 347.0 041W060701
Barium 3.68 3 2 3 15.9 30.5 23.2 041W061001
Calcium 7,675.0 3 3 3 18,300.0 24,700.0 20,700.0 041W060701
Cyanide (CN) 5.0 1 1 3 5.6 5.6 5.6 041W061001
Iron 2,360.0 0 3 3 334.0 870.0 527.0 041W061001
Lead 3.2 0 2 3 1.2 3.1 2.15 041W061001
Magnesium 20,260.0 0 3 3 1,910.0 3,480.0 2,610.0 041W060701
Manganese 13.2 3 3 3 19.5 55.7 36.2 041W061001
Mercury 0.13 1 1 3 0.88 0.88 0.88 041W061001
Potassium 6,995.0 0 3 3 1,520.0 3,050.0 2,160.0 041W060701
Sodium 182,200.0 0 3 3 10,300.0 13,800.0 12,000.0 041W060301
Thallium 4.2 0 1 3 3.3 3.3 3.3 041W060701
Vanadium 4.7 0 2 3 2.1 2.3 2.2 041W060701
SVOCs ( g/L)
bis(2-Ethylhexyl)phthalate (BEHP N/A 0 1 3 3.0 3.0 3.0 041W061001
VOCs ( g/L)
1,1,1-Trichloroethane N/A 0 1 3 5.0 5.0 5.0 041W061001
1,1-Dichloroethane N/A 0 1 3 5.0 5.0 5.0 041W061001
1,1-Dichloroethene N/A 0 1 3 8.0 8.0 8.0 041W061001
cis-1,2-Dichloroethene N/A 0 1 3 2.0 2.0 2.0 041W061001
Methylene chloride N/A 0 1 3 13.0 13.0 13.0 041W060701
Trichloroethene N/A 0 1 3 1.0 1.0 1.0 041W061001

Notes:
g/L = micrograms per liter

N/A  = Not Applicable



Table 11-2-4
Wetland 6 Phase IV
Surface Water Analytical Results

Frequency of Detections Range of Detections

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals ( g/L)
Aluminum 1,090.25 1 1 1 1,200.0 1,200.0 1,200.0 041W061002
Arsenic 2.7 1 1 1 5.7 5.7 5.7 041W061002
Barium 3.68 1 1 1 46.0 46.0 46.0 041W061002
Beryllium 1.0 0 1 1 0.34 0.34 0.34 041W061002
Cadmium 3.0 0 1 1 2.5 2.5 2.5 041W061002
Calcium 7,675.0 1 1 1 30,000.0 30,000.0 30,000.0 041W061002
Chromium 8.0 1 1 1 21.0 21.0 21.0 041W061002
Copper 4.0 1 1 1 19.0 19.0 19.0 041W061002
Iron 2,360.0 1 1 1 3,300.0 3,300.0 3,300.0 041W061002
Lead 3.2 1 1 1 40.0 40.0 40.0 041W061002
Magnesium 20,260.0 0 1 1 3,800.0 3,800.0 3,800.0 041W061002
Manganese 13.2 1 1 1 110.0 110.0 110.0 041W061002
Nickel 12.0 0 1 1 2.5 2.5 2.5 041W061002
Potassium 6,995.0 0 1 1 2,400.0 2,400.0 2,400.0 041W061002
Selenium 3.0 1 1 1 6.9 6.9 6.9 041W061002
Sodium 182,200.0 0 1 1 13,000.0 13,000.0 13,000.0 041W061002
Vanadium 4.7 0 1 1 3.4 3.4 3.4 041W061002
Zinc 5.53 1 1 1 78.0 78.0 78.0 041W061002
VOCs ( g/L)
1,1-Dichloroethane N/A 0 1 1 0.8 0.8 0.8 041W061002
1,1-Dichloroethene N/A 0 1 1 0.98 0.98 0.98 041W061002
Chlorobenzene N/A 0 1 1 11 11 11 041W061002
cis-1,2-Dichloroethene N/A 0 1 1 5.1 5.1 5.1 041W061002
Trichloroethene N/A 0 1 1 1.3 1.3 1.3 041W061002

Notes:
g/L = micrograms per liter

N/A  = Not Applicable



Table 11-2-5
Wetland 6 Phase II 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Aluminum 12 12 313 5,980 041M060701 5,980 N/A Yes No SV
Antimony 2 9 0.06 1.9 0.16 0.32 041M060601 0.32 J 12 2 0.03 No Max Detect < SV
Arsenic 9 12 0.06 0.355 0.14 2.1 041M060701 2.1 7.24 1, 2 0.29 No Max Detect < SV
Barium 11 12 1.2 1.2 1 37 041M060101 37 N/A Yes No SV
Beryllium 3 12 0.03 0.065 0.1 0.14 041M060101 0.14 J N/A Yes No SV
Cadmium 9 12 0.09 0.325 0.19 5.4 041M060701 5.4 0.676 1 7.99 Yes Max Detect > SV
Calcium 12 12 62.5 8,370 041M060101 8,370 J N/A Yes No SV
Chromium 11 12 0.9 0.9 0.56 73.5 041M060701 73.5 52.3 1, 2 1.41 Yes Max Detect > SV
Cobalt 7 12 0.095 0.145 0.18 20.7 010M000101 20.7 J N/A Yes No SV
Copper 11 12 1.2 1.2 0.97 48.2 041M060701 48.2 18.7 1, 2 2.58 Yes Max Detect > SV
Cyanide (CN) 0 12 0.06 0.65 ND 0.65 U N/A Yes No SV
Iron 12 12 328 4,320 041M060701 4,320 N/A Yes No SV
Lead 12 12 6 147 041M060701 147 30.2 1, 2 4.87 Yes Max Detect > SV
Magnesium 11 12 21.3 21.3 27.3 1,180 041M060201 1,180 N/A Yes No SV
Manganese 11 12 0.6 0.6 1.2 35.2 041M060701 35.2 N/A Yes No SV
Mercury 1 12 0.015 0.04 0.11 0.11 041M060701 0.11 J 0.13 1, 2 0.85 No Max Detect < SV
Nickel 7 12 0.345 0.395 0.84 4.3 010M000101 4.3 15.9 1, 2 0.27 No Max Detect < SV
Potassium 11 12 79 79 9.6 161 041M060701 161 J N/A Yes No SV
Selenium 1 12 0.085 0.205 0.85 0.85 041M060701 0.85 N/A Yes No SV
Silver 1 12 0.115 0.44 0.89 0.89 041M060701 0.89 J 0.733 1 1.21 Yes Max Detect > SV
Sodium 9 12 1.2 5 4.9 105 041M060301 105 J N/A Yes No SV
Thallium 2 12 0.085 0.34 0.67 0.68 041M060701 0.68 J N/A Yes No SV
Vanadium 12 12 0.6 11.3 041M060701 11.3 N/A Yes No SV
Zinc 11 12 1.9 1.9 9.7 207 041M060701 207 124 1, 2 1.67 Yes Max Detect > SV

2-Methylnaphthalene 0 11 19.5 295 ND 295 U 20.2 1 14.6 No Max SQL> SV
Acenaphthene 1 11 9.5 210 34 34 041M060401 34 6.71 1 5.07 No TOC normalized PAHs<TEC
Acenaphthylene 0 11 19.5 295 ND 295 U 5.87 1 50.3 No TOC normalized PAHs<TEC
Anthracene 0 11 19.5 295 ND 295 U 46.9 1 6.29 No Max SQL> SV
Benzo(a)anthracene 3 11 20 295 34 43 041M060201 43 74.8 1 0.58 No Max Detect < SV
Benzo(a)pyrene 4 11 20 295 23 42 041M060201 42 88.8 1 0.47 No Max Detect < SV
Chrysene 4 11 20 210 21 300 041M060701 300 J 108 1 2.78 No TOC normalized PAHs<TEC
Dibenz(a,h)anthracene 0 11 19.5 295 ND 295 UJ 6.22 1 47.4 No TOC normalized PAHs<TEC
Fluoranthene 4 11 20 295 42 120 041M060201 120 113 1 1.06 No TOC normalized PAHs<TEC
Fluorene 0 11 9.5 210 ND 210 UJ 21.2 1 9.91 No Max SQL> SV
Naphthalene 0 11 19.5 295 ND 295 U 34.6 1 8.53 No Max SQL> SV
Phenanthrene 2 11 20 295 37 51 041M060101 51 86.7 1 0.59 No Max Detect < SV
Pyrene 4 11 20 295 52 100 041M060201 100 153 1 0.65 No Max Detect < SV
Total PAHs 6 11 239 2,730 242 3,540 041M060701 3,540 1,684 1, 2 2.1 No TOC normalized PAHs<TEC
TOC Normalized PAHs 6 11 94.72 2,256.20 30.69 266.94 041M060401 266.94 290 3 0.92 No Max Detect < SV

Aroclor-1016 0 12 1 21 ND 21 U 21.6 N/A 0.97 No Max SQL< SV
Aroclor-1221 0 12 2 43 ND 43 U 67 2 0.64 No Max SQL< SV
Aroclor-1232 0 12 1 21 ND 21 U 21.6 N/A 0.97 No Max SQL< SV
Aroclor-1242 0 12 1 21 ND 21 U 21.6 N/A 0.97 No Max SQL< SV
Aroclor-1248 0 12 1 21 ND 21 U 21.6 N/A 0.97 No Max SQL< SV
Aroclor-1254 1 12 1 21 9.5 9.5 041M060201 9.5 J 21.6 N/A 0.44 No Max Detect < SV
Aroclor-1260 3 12 1 21 0.82 4.1 041M061101 4.1 J 21.6 N/A 0.19 No Max Detect < SV
Total PCBs 4 12 8 169 8.07 23.9 041M061101 23.9 21.6 1 1.11 Yes Max Detect > SV

Aldrin 5 12 0.05 1.1 0.23 1.1 041M060701 1.1 J N/A Yes No SV
Dieldrin 8 12 0.105 2.1 0.24 10 041M060701 10 J 0.716 1 14 Yes Max Detect > SV
Endosulfan I 0 12 0.05 1.1 ND 1.1 UJ N/A Yes No SV
Endosulfan II 0 12 0.1 2.1 ND 2.1 UJ N/A Yes No SV
Endosulfan sulfate 0 12 0.1 2.1 ND 2.1 UJ N/A Yes No SV
Heptachlor 1 12 0.05 1.1 0.16 0.16 041M061001 0.16 J N/A Yes No SV
Heptachlor epoxide 0 12 0.05 1.1 ND 1.1 UJ N/A Yes No SV
Methoxychlor 0 12 0.5 11 ND 11 UJ N/A Yes No SV
Toxaphene 0 11 10 110 ND 110 UJ N/A Yes No SV
alpha-Chlordane 6 12 0.05 1.1 0.15 1.7 041M060301 1.7 J 1.7 1 1 No Max Detect < SV

Metals (mg/kg)

PAHs ( g/kg)

PCBs ( g/kg)

Pesticides ( g/kg)



Table 11-2-5
Wetland 6 Phase II 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

gamma-Chlordane 6 12 0.05 1.1 0.19 1.2 041M060701 1.2 J 1.7 1 0.71 No Max Detect < SV
Total Chlordane 7 12 0.1 2.2 0.205 2.7 041M060701 2.7 1.7 1 1.59 Yes Max Detect > SV
Endrin 4 12 0.1 2.1 1.8 3.6 041M060701 3.6 J 3.3 2 1.09 Yes Max Detect > SV
Endrin aldehyde 1 12 0.1 2.1 0.48 0.48 041M060801 0.48 J 3.3 2 0.15 No Max Detect < SV
Endrin ketone 0 12 0.1 2.1 ND 2.1 UJ 3.3 2 0.64 No Max SQL< SV
Total Endrin 4 12 0.3 6.3 2.38 5.1 041M060701 5.1 3.3 2 1.55 Yes Max Detect > SV
alpha-BHC 2 12 0.05 1.1 0.48 0.6 041M060801 0.6 J N/A Yes No SV
beta-BHC 3 12 0.05 1.1 0.16 2.8 041M060701 2.8 J 0.32 N/A 8.75 Yes Max Detect > SV
delta-BHC 0 12 0.05 1.1 ND 1.1 U 0.32 N/A 3.44 No Max SQL> SV
gamma-BHC (Lindane) 0 12 0.05 1.1 ND 1.1 U 0.32 1 3.44 No Max SQL> SV
Total BHC 4 12 0.2 4.4 0.74 3.36 041M060801 3.36 0.32 2 10.5 Yes Max Detect > SV
4,4'-DDD 12 12 0.21 40 041M060301 40 DJ 1.22 1 32.8 Yes Max Detect > SV
4,4'-DDE 11 12 0.11 0.11 0.23 110 041M060101 110 D 2.07 1 53.1 Yes Max Detect > SV
4,4'-DDT 11 12 0.1 0.1 0.22 260 041M060101 260 DJ 1.19 1 218 Yes Max Detect > SV
Total DDT 12 12 0.6 393 041M060101 393 3.3 2 119 Yes Max Detect > SV

1,2,4-Trichlorobenzene 0 11 195 2,950 ND 2,950 U N/A Yes No SV
1,2-Dichlorobenzene 0 11 195 2,950 ND 2,950 U N/A Yes No SV
1,3-Dichlorobenzene 0 11 195 2,950 ND 2,950 U N/A Yes No SV
1,4-Dichlorobenzene 0 11 195 2,950 ND 2,950 U N/A Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 8 200 2,950 ND 2,950 U N/A Yes No SV
2,4,5-Trichlorophenol 0 11 475 7,000 ND 7,000 U N/A Yes No SV
2,4,6-Trichlorophenol 0 11 195 2,950 ND 2,950 U N/A Yes No SV
2,4-Dichlorophenol 0 11 195 2,950 ND 2,950 U N/A Yes No SV
2,4-Dimethylphenol 0 11 195 2,950 ND 2,950 U N/A Yes No SV
2,4-Dinitrophenol 0 11 475 7,000 ND 7,000 U N/A Yes No SV
2,4-Dinitrotoluene 0 11 195 2,950 ND 2,950 U N/A Yes No SV
2,6-Dinitrotoluene 0 11 195 2,950 ND 2,950 U N/A Yes No SV
2-Chloronaphthalene 0 11 195 2,950 ND 2,950 U N/A Yes No SV
2-Chlorophenol 0 11 195 2,950 ND 2,950 U N/A Yes No SV
2-Methyl-4,6-Dinitrophenol 0 11 475 7,000 ND 7,000 U N/A Yes No SV
2-Methylphenol (o-Cresol) 0 11 195 2,950 ND 2,950 U N/A Yes No SV
2-Nitroaniline 0 11 195 2,950 ND 2,950 U N/A Yes No SV
2-Nitrophenol 0 11 195 2,950 ND 2,950 U N/A Yes No SV
3,3'-Dichlorobenzidine 0 11 195 2,950 ND 2,950 U N/A Yes No SV
3-Nitroaniline 0 10 475 7,000 ND 7,000 U N/A Yes No SV
4-Bromophenyl-phenylether 0 11 195 2,950 ND 2,950 U N/A Yes No SV
4-Chloro-3-methylphenol 0 11 195 2,950 ND 2,950 U N/A Yes No SV
4-Chloroaniline 0 11 195 2,950 ND 2,950 U N/A Yes No SV
4-Chlorophenylphenyl ether 0 11 195 2,950 ND 2,950 U N/A Yes No SV
4-Methylphenol (p-Cresol) 0 11 195 2,950 ND 2,950 U N/A Yes No SV
4-Nitroaniline 0 11 475 7,000 ND 7,000 U N/A Yes No SV
4-Nitrophenol 0 11 475 7,000 ND 7,000 U N/A Yes No SV
Benzo(b)fluoranthene 5 11 20 210 27 340 041M060701 340 J N/A No TOC normalized PAHs<TEC
Benzo(g,h,i)perylene 2 11 20 295 29 32 041M060101 32 J N/A No TOC normalized PAHs<TEC
Benzo(k)fluoranthene 2 11 20 295 21 24 041M060201 24 J N/A No TOC normalized PAHs<TEC
bis(2-Chloroethoxy)methane 0 11 195 2,950 ND 2,950 U N/A Yes No SV
bis(2-Chloroethyl)ether 0 11 19.5 295 ND 295 U N/A Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 0 11 195 2,950 ND 2,950 U 182 1, 2 16.2 Yes Max SQL > SV
Butylbenzylphthalate 6 11 200 2,950 22 30 041M060401 30 J 182 1, 2 0.17 No Max Detect < SV
Carbazole 0 11 195 2,950 ND 2,950 U N/A Yes No SV
Dibenzofuran 0 11 195 2,950 ND 2,950 U N/A Yes No SV
Diethylphthalate 1 11 195 2,950 23 23 041M060401 23 J 182 1, 2 0.13 No Max Detect < SV
Dimethylphthalate 0 11 195 2,950 ND 2,950 U 182 1, 2 16.2 Yes Max SQL > SV
Di-n-butylphthalate 4 11 200 2,950 29 99 041M060201 99 J 182 1, 2 0.54 No Max Detect < SV
Di-n-octylphthalate 1 11 195 2,950 84 84 041M060601 84 J 182 1, 2 0.46 No Max Detect < SV
Hexachlorobenzene 0 11 195 2,950 ND 2,950 U N/A Yes No SV
Hexachlorobutadiene 0 11 195 2,950 ND 2,950 U N/A Yes No SV
Hexachlorocyclopentadiene 0 11 195 2,950 ND 2,950 U N/A Yes No SV
Hexachloroethane 0 11 195 2,950 ND 2,950 U N/A Yes No SV
Indeno(1,2,3-cd)pyrene 2 11 20 295 27 28 041M060101 28 J N/A No TOC normalized PAHs<TEC

SVOCs ( g/kg)

Pesticides ( g/kg) - cont.



Table 11-2-5
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Parameter
Number 
Detected

Number 
Analyzed Min SQL Max SQL
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Detected

Maximum 
Detected

Maximum Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Isophorone 0 11 195 2,950 ND 2,950 U N/A Yes No SV
Nitrobenzene 0 11 195 2,950 ND 2,950 U N/A Yes No SV
N-Nitroso-di-n-propylamine 0 11 19.5 295 ND 295 U N/A Yes No SV
N-Nitrosodiphenylamine 0 11 195 2,950 ND 2,950 U N/A Yes No SV
Pentachlorophenol 0 11 475 7,000 ND 7,000 U N/A Yes No SV
Phenol 0 11 195 2,950 ND 2,950 U N/A Yes No SV

1,1,1-Trichloroethane 1 12 6 20 4 4 041M060901 4 J N/A Yes No SV
1,1,2,2-Tetrachloroethane 0 12 6 20 ND 20 U N/A Yes No SV
1,1,2-Trichloroethane 0 12 6 20 ND 20 U N/A Yes No SV
1,1-Dichloroethane 1 12 6 20 9 9 041M060901 9 J N/A Yes No SV
1,1-Dichloroethene 1 12 6 20 8 8 041M060901 8 J N/A Yes No SV
1,2-Dichloroethane 0 12 6 20 ND 20 U N/A Yes No SV
1,2-Dichloroethene (total) 0 12 6 20 ND 20 U N/A Yes No SV
1,2-Dichloropropane 0 12 6 20 ND 20 U N/A Yes No SV
2-Butanone (MEK) 0 12 6 20 ND 20 U N/A Yes No SV
2-Hexanone 0 12 6 20 ND 20 U N/A Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 12 6 20 ND 20 U N/A Yes No SV
Acetone 7 11 6 95 13 4000 041M060801 4,000 N/A Yes No SV
Benzene 0 12 6 20 ND 20 U N/A Yes No SV
Bromodichloromethane 0 12 6 20 ND 20 U N/A Yes No SV
Bromoform 0 12 6 20 ND 20 U N/A Yes No SV
Bromomethane 0 12 6 20 ND 20 U N/A Yes No SV
Carbon disulfide 0 12 6 20 ND 20 U N/A Yes No SV
Carbon tetrachloride 0 12 6 20 ND 20 U N/A Yes No SV
Chlorobenzene 1 12 6 20 2 2 041M060901 2 J N/A Yes No SV
Chloroethane 1 12 6 20 2 2 041M060901 2 J N/A Yes No SV
Chloroform 0 12 6 20 ND 20 U N/A Yes No SV
Chloromethane 0 12 6 20 ND 20 U N/A Yes No SV
cis-1,3-Dichloropropene 0 12 6 20 ND 20 U N/A Yes No SV
Dibromochloromethane 0 12 6 20 ND 20 U N/A Yes No SV
Ethylbenzene 0 12 6 20 ND 20 U N/A Yes No SV
Methylene chloride 0 12 6 39 ND 39 U N/A Yes No SV
Styrene 0 12 6 20 ND 20 U N/A Yes No SV
Tetrachloroethene 2 12 6 20 2 4 041M061101 4 J N/A Yes No SV
Toluene 3 12 6 7.5 4 14 041M060301 14 J N/A Yes No SV
trans-1,3-Dichloropropene 0 12 6 20 ND 20 U N/A Yes No SV
Trichloroethene 3 12 6 7.5 2 5 041M060701 5 J N/A Yes No SV
Vinyl chloride 0 12 2 6.5 ND 6.5 U N/A Yes No SV
Xylene (Total) 0 12 6 20 ND 20 U N/A Yes No SV

 SHQ = Screening Hazard Quotient Parameters in bold were detected and exceeded screening values.

 U or ND = Not Detected at or above the SQL mg/kg oc = milligrams per kilograms - organic carbon
 J = Estimated value UJ = Not detected.  SQL is estimated.

1 = USEPA Region 4 Screening Value.  Detailed explanation for SVs provided in Section 8.0. HQ = Hazard Quotient mg/kg = milligrams per kilograms
2 = FDEP Threshold effects level N/A = No screening value available. g/kg = micrograms per kilograms

Notes:
Sources for Screening Values: Supporting Information:
SV = Screening Value SQL = Sample Quantitation Limit D = Diluted Result

VOCs ( g/kg)

SVOCs ( g/kg) - cont.



Table 11-2-6
Wetland 6 Phase II
Sediment COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum 4,4'-DDD None 1,1,1-Trichloroethane
Barium 4,4'-DDE 1,1-Dichloroethane
Beryllium 4,4'-DDT 1,1-Dichloroethene
Cadmium Aldrin Acetone
Calcium alpha-BHC Chlorobenzene
Chromium beta-BHC Chloroethane
Cobalt Dieldrin Tetrachloroethene
Copper Endrin Toluene
Iron Heptachlor Trichloroethene
Lead Total BHC
Magnesium Total Chlordane
Manganese Total DDT
Potassium Total Endrin
Selenium Total PCBs
Silver
Sodium
Thallium
Vanadium
Zinc

Cyanide (CN) Endosulfan I 1,2,4-Trichlorobenzene 1,1,2,2-Tetrachloroethane
Endosulfan II 1,2-Dichlorobenzene 1,1,2-Trichloroethane
Endosulfan sulfate 1,3-Dichlorobenzene 1,2-Dichloroethane
Heptachlor epoxide 1,4-Dichlorobenzene 1,2-Dichloroethene (total)
Methoxychlor 2,2'-oxybis(1-Chloropropane)/bis(2-chlor 1,2-Dichloropropane
Toxaphene 2,4,5-Trichlorophenol 2-Butanone (MEK)

2,4,6-Trichlorophenol 2-Hexanone
2,4-Dichlorophenol 4-Methyl-2-Pentanone (MIBK)
2,4-Dimethylphenol Benzene
2,4-Dinitrophenol Bromodichloromethane
2,4-Dinitrotoluene Bromoform
2,6-Dinitrotoluene Bromomethane
2-Chloronaphthalene Carbon disulfide
2-Chlorophenol Carbon tetrachloride
2-Methyl-4,6-Dinitrophenol Chloroform
2-Methylphenol (o-Cresol) Chloromethane
2-Nitroaniline cis-1,3-Dichloropropene
2-Nitrophenol Dibromochloromethane
3,3'-Dichlorobenzidine Ethylbenzene
3-Nitroaniline Methylene chloride
4-Bromophenyl-phenylether Styrene
4-Chloro-3-methylphenol trans-1,3-Dichloropropene
4-Chloroaniline Vinyl chloride
4-Chlorophenylphenyl ether Xylene (Total)
4-Methylphenol (p-Cresol)
4-Nitroaniline
4-Nitrophenol
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate (BEHP)
Carbazole
Dibenzofuran
Dimethylphthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol

Detected Parameters

Not Detected  Parameters



Table 11-2-7
Wetland 6 Phase II 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value Source

Maximu
m Result 

SV HQ

Average 
Result   
SV HQ

Maximu
m Result 

RV HQ

Average 
Result 
RV HQ

Number 
Detected 

> RV
Reference 

Concentration

Number 
Detected > 
Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

Aluminum 12 12 1,560 313 5,980 5,980 041M060701 NA 0 13,610 0 No EPC < RC
Barium 11 12 1.2 1.2 1.2 8.84 1 37 37 041M060101 NA 0 14 3 Yes EPC > RC and no RV
Beryllium 3 12 0.0389 0.03 0.065 0.0583 0.1 0.14 0.14 J 041M060101 NA 0 0.84 0 No EPC < RC
Cadmium 9 12 0.17 0.09 0.325 0.793 0.19 5.4 5.4 041M060701 0.676 4.21 PEL 7.99 1.17 1.28 0.19 1 1.8 1 Yes EPC > RV and RC
Calcium 12 12 2,150 62.5 8,370 8,370 J 041M060101 NA 0 10,756.67 0 No EPC < RC
Chromium 11 12 0.9 0.9 0.9 14.4 0.56 73.5 73.5 041M060701 52.3 160 PEL 1.41 0.28 0.46 0.09 0 39.37 1 No EPC > RC, but < RV
Cobalt 7 12 0.106 0.095 0.145 2.1 0.18 20.7 20.7 J 010M000101 NA 0 2.8 1 Yes EPC > RC and no RV
Copper 11 12 1.2 1.2 1.2 12.1 0.97 48.2 48.2 041M060701 18.7 108 PEL 2.58 0.65 0.45 0.11 0 19.5 2 No EPC > RC, but < RV
Cyanide (CN) 0 12 0.33 0.06 0.65 0.33 0.65 U ND NA 0 5.22 0 No Parameter Not Detected
Iron 12 12 1,340 328 4,320 4,320 041M060701 NA 0 11,911.67 0 No EPC < RC
Lead 12 12 31.5 6 147 147 041M060701 30.2 112 PEL 4.87 1.04 1.31 0.28 1 82.47 1 Yes EPC > RV and RC
Magnesium 11 12 21.3 21.3 21.3 356 27.3 1,180 1,180 041M060201 NA 0 7,513.33 0 No EPC < RC
Manganese 11 12 0.6 0.6 0.6 12.3 1.2 35.2 35.2 041M060701 NA 0 37.97 0 No EPC < RC
Potassium 11 12 79 79 79 57.1 9.6 161.00 161 J 041M060701 NA 0 1,628.67 0 No EPC < RC
Selenium 1 12 0.108 0.085 0.205 0.17 0.85 0.85 0.85 041M060701 NA 0 3.45 0 No EPC < RC
Silver 1 12 0.159 0.115 0.44 0.22 0.89 0.89 0.89 J 041M060701 0.733 1.77 PEL 1.21 0.3 0.50 0.12 0 2.1 0 No EPC < RC and RV
Sodium 9 12 2.48 1.2 5 26.1 4.9 105 105 J 041M060301 NA 0 18,993.33 0 No EPC < RC
Thallium 2 12 0.123 0.085 0.34 0.215 0.67 0.68 0.68 J 041M060701 NA 0 1.57 0 No EPC < RC
Vanadium 12 12 2.83 0.6 11.3 11.3 041M060701 NA 0 28.67 0 No EPC < RC
Zinc 11 12 1.9 1.9 1.9 50.3 9.7 207 207 041M060701 124 271 PEL 1.67 0.41 0.76 0.19 0 36.73 5 No EPC > RC, but < RV

Aroclor-1016 0 12 6.91 1 21 6.91 21 UJ ND 21.6 189 PEL 0 0 No Parameter Not Detected
Aroclor-1221 0 12 14.03 2 43 14.03 43 UJ ND 67 189 PEL 0 0 No Parameter Not Detected
Aroclor-1232 0 12 6.91 1 21 6.91 21 UJ ND 21.6 189 PEL 0 0 No Parameter Not Detected
Aroclor-1242 0 12 6.91 1 21 6.91 21 UJ ND 21.6 189 PEL 0 0 No Parameter Not Detected
Aroclor-1248 0 12 6.91 1 21 6.91 21 UJ ND 21.6 189 PEL 0 0 No Parameter Not Detected
Aroclor-1254 1 12 7.35 1 21 7.53 9.5 9.5 9.5 J 041M060201 21.6 189 PEL 0.44 0.35 0.05 0.04 0 0 No RV HQ <1 and no RC
Aroclor-1260 3 12 8.85 1 21 7.36 0.82 4.1 4.1 J 041M061101 21.6 189 PEL 0.19 0.34 0.01 0.04 0 0 No RV HQ <1 and no RC
Total PCBs 4 12 77.9 8 169 56.6 8.07 23.9 23.9 041M061101 21.6 189 PEL 1.11 2.62 0.13 0.30 0 0 No RV HQ <1 and no RC

Aldrin 5 12 0.293 0.05 1.1 0.417 0.23 1.1 1.1 J 041M060701 NA 0 0 Yes No SV, no RV, and no RC
Dieldrin 8 12 0.704 0.105 2.1 2.53 0.24 10 10 J 041M060701 0.716 4.3 PEL 14 3.53 2.33 0.59 3 0 Yes RV HQ > 1 and no RC
Endosulfan I 0 12 0.355 0.05 1.1 0.355 1.1 UJ ND NA 0 0 No Parameter Not Detected
Endosulfan II 0 12 0.457 0.1 2.1 0.457 2.1 UJ ND NA 0 0 No Parameter Not Detected
Endosulfan sulfate 0 12 0.457 0.1 2.1 0.457 2.1 UJ ND NA 0 0 No Parameter Not Detected
Heptachlor 1 12 0.246 0.05 1.1 0.239 0.16 0.16 0.16 J 041M061001 NA 0 0 Yes No SV, no RV, and no RC
Heptachlor epoxide 0 12 0.23 0.05 1.1 0.23 1.1 UJ ND NA 0 0 No Parameter Not Detected
Methoxychlor 0 12 2.3 0.5 11 2.3 11 UJ ND NA 0 0 No Parameter Not Detected
Toxaphene 0 11 37.3 10 110 37.3 110 UJ ND NA 0 0 No Parameter Not Detected
alpha-Chlordane 6 12 0.333 0.05 1.1 0.585 0.15 1.7 1.7 J 041M060301 1.7 4.79 PEL 1 0.34 0.36 0.12 0 0 No RV HQ <1 and no RC
Total Chlordane 7 12 0.778 0.1 2.2 1.01 0.205 2.7 2.7 041M060701 1.7 4.79 PEL 1.59 0.60 0.56 0.21 0 0 No RV HQ <1 and no RC
Endrin 4 12 0.405 0.1 2.1 1.1 1.8 3.6 3.6 J 041M060701 3.3 NA 1.09 0.33 0 0 Yes No RV or RC and EPC > SV
Total Endrin 4 12 1.22 0.3 6.3 2.05 2.38 5.1 5.1 041M060701 3.3 NA 1.55 0.62 0 0 Yes No RV or RC and EPC > SV
alpha-BHC 2 12 0.293 0.05 1.1 0.334 0.48 0.6 0.6 J 041M060801 0.99 PEL 0.61 0.34 0 0 No RV HQ <1 and no RC
beta-BHC 3 12 0.24 0.05 1.1 0.552 0.16 2.8 2.8 J 041M060301 0.32 0.99 PEL 8.75 1.72 2.83 0.56 2 0 Yes RV HQ > 1 and no RC
delta-BHC 0 12 0.23 0.05 1.1 0.23 1.1 U ND 0.32 0.99 PEL 3.44 0.72 1.11 0.23 0 0 No Parameter Not Detected; Max SQL > RV
gamma-BHC (Lindane) 0 12 0.23 0.05 1.1 0.23 1.1 U ND 0.32 0.99 PEL 3.44 0.72 1.11 0.23 0 0 No Parameter Not Detected; Max SQL > RV
Total BHC 4 12 1.09 0.2 4.4 1.35 0.74 3.36 3.36 041M060301 0.32 0.99 PEL 10.5 4.2 3.39 1.36 2 0 Yes RV HQ > 1 and no RC
4,4'-DDD 12 12 12.1 0.21 40 40 DJ 041M060301 1.22 7.81 PEL 32.8 9.9 5.12 1.55 5 50 0 No EPC > RV, but < RC
4,4'-DDE 11 12 0.11 0.11 0.11 19.4 0.23 110 110 D 041M060101 2.07 374 PEL 53.1 9.38 0.29 0.05 0 40 1 No EPC > RC, but < RV
4,4'-DDT 11 12 0.1 0.1 0.1 29.1 0.22 260 260 DJ 041M060101 1.19 4.77 PEL 218 24.4 54.5 6.1 5 20 2 Yes EPC > RV and RC
Total DDT 12 12 60.6 0.6 393 393 041M060101 3.3 51.7 PEL 119 18.4 7.6 1.17 4 110 2 Yes EPC > RV and RC

1,2,4-Trichlorobenzene 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
1,2-Dichlorobenzene 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
1,4-Dichlorobenzene 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 8 552 200 2,950 552 2,950 U ND NA 0 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 11 1,090 475 7,000 1,090 7,000 U ND NA 0 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
2,4-Dichlorophenol 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
2,4-Dimethylphenol 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrophenol 0 11 1,090 475 7,000 1,090 7,000 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
2-Chloronaphthalene 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
2-Chlorophenol 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 11 1,090 475 7,000 1,090 7,000 U ND NA 0 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
2-Nitroaniline 0 11 482 195 2,950 482 2,950 U ND NA 0 0 No Parameter Not Detected
2-Nitrophenol 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
3-Nitroaniline 0 10 1,150 475 7,000 1,150 7,000 U ND NA 0 0 No Parameter Not Detected
4-Bromophenyl-phenylether 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
4-Chloro-3-methylphenol 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
4-Chloroaniline 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
4-Methylphenol (p-Cresol) 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
4-Nitroaniline 0 11 1,090 475 7,000 1,090 7,000 U ND NA 0 0 No Parameter Not Detected
4-Nitrophenol 0 11 1,090 475 7,000 1,090 7,000 U ND NA 0 0 No Parameter Not Detected

PCBs ( g/kg)

Metals (mg/kg)

SVOCs ( g/kg)

Pesticides ( g/kg)
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bis(2-Chloroethoxy)methane 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 11 62.8 19.5 295 62.8 295 U ND NA 0 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 0 11 483 195 2,950 483 2,950 U ND 182 2,647 PEL 16.2 2.65 1.11 0.18 0 0 No Parameter Not Detected; Max SQL > RV
Carbazole 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
Dibenzofuran 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
Dimethylphthalate 0 11 456 195 2,950 456 2,950 U ND 182 2,647 PEL 16.2 2.5 1.11 0.17 0 0 No Parameter Not Detected; Max SQL > RV
Hexachlorobenzene 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
Hexachlorobutadiene 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
Hexachloroethane 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
Isophorone 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
Nitrobenzene 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 11 62.8 20 295 62.8 295 U ND NA 0 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
Pentachlorophenol 0 11 1,090 475 7,000 1,090 7,000 U ND NA 0 0 No Parameter Not Detected
Phenol 0 11 456 195 2,950 456 2,950 U ND NA 0 0 No Parameter Not Detected
VOCs ( g/kg)
1,1,1-Trichloroethane 1 12 7.55 6 20 7.25 4 4 4 J 041M060901 NA 0 0 Yes No SV, no RV, and no RC
1,1,2,2-Tetrachloroethane 0 12 7.42 6 20 7.42 20 U ND NA 0 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 12 7.42 6 20 7.42 20 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethane 1 12 7.55 6 20 7.67 9 9 9 J 041M060901 NA 0 0 Yes No SV, no RV, and no RC
1,1-Dichloroethene 1 12 7.55 6 20 7.58 8 8 8 J 041M060901 NA 0 0 Yes No SV, no RV, and no RC
1,2-Dichloroethane 0 12 7.42 6 20 7.42 20 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethene (total) 0 12 7.42 6 20 7.42 20 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloropropane 0 12 7.42 6 20 7.42 20 U ND NA 0 0 No Parameter Not Detected
2-Butanone (MEK) 0 12 7.42 6 20 7.42 20 U ND NA 0 0 No Parameter Not Detected
2-Hexanone 0 12 7.42 6 20 7.42 20 U ND NA 0 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 12 7.42 6 20 7.42 20 U ND NA 0 0 No Parameter Not Detected
Acetone 7 11 45.5 6 95 490 13 4000 4,000 041M060801 NA 0 0 Yes No SV, no RV, and no RC
Benzene 0 12 7.42 6 20 7.42 20 U ND NA 0 0 No Parameter Not Detected
Bromodichloromethane 0 12 7.42 6 20 7.42 20 U ND NA 0 0 No Parameter Not Detected
Bromoform 0 12 7.42 6 20 7.42 20 U ND NA 0 0 No Parameter Not Detected
Bromomethane 0 12 7.42 6 20 7.42 20 U ND NA 0 0 No Parameter Not Detected
Carbon disulfide 0 12 7.42 6 20 7.42 20 U ND NA 0 0 No Parameter Not Detected
Carbon tetrachloride 0 12 7.42 6 20 7.42 20 U ND NA 0 0 No Parameter Not Detected
Chlorobenzene 1 12 7.55 6 20 7.08 2 2 2 J 041M060901 NA 0 0 Yes No SV, no RV, and no RC
Chloroethane 1 12 7.55 6 20 7.08 2 2 2 J 041M060901 NA 0 0 Yes No SV, no RV, and no RC
Chloroform 0 12 7.42 6 20 7.42 20 U ND NA 0 0 No Parameter Not Detected
Chloromethane 0 12 7.42 6 20 7.42 20 U ND NA 0 0 No Parameter Not Detected
cis-1,3-Dichloropropene 0 12 7.42 6 20 7.42 20 U ND NA 0 0 No Parameter Not Detected
Dibromochloromethane 0 12 7.42 6 20 7.42 20 U ND NA 0 0 No Parameter Not Detected
Ethylbenzene 0 12 7.42 6 20 7.42 20 U ND NA 0 0 No Parameter Not Detected
Methylene chloride 0 12 12 6 39 12 39 U ND NA 0 0 No Parameter Not Detected
Styrene 0 12 7.42 6 20 7.42 20 U ND NA 0 0 No Parameter Not Detected
Tetrachloroethene 2 12 7.7 6 20 6.92 2 4 4 J 041M061101 NA 0 0 Yes No SV, no RV, and no RC
Toluene 3 12 6.22 6 7.5 6.67 4 14 14 J 041M060301 NA 0 0 Yes No SV, no RV, and no RC
trans-1,3-Dichloropropene 0 12 7.42 6 20 7.42 20 U ND NA 0 0 No Parameter Not Detected
Trichloroethene 3 12 6.33 6 7.5 5.58 2 5 5 J 041M060701 NA 0 0 Yes No SV, no RV, and no RC
Vinyl chloride 0 12 2.75 2 6.5 2.75 6.5 U ND NA 0 0 No Parameter Not Detected
Xylene (Total) 0 12 7.42 6 20 7.42 20 U ND NA 0 0 No Parameter Not Detected

Notes:
Sources for Refinement Values (RVs): Supporting Information:
PEL = FDEP Probable Effects Level N/R   = No refinement value available.
MEC = Swartz Midrange Effect Concentration N/A   = Not Applicable.
  Average result calculations include summing detections and one half the detection limits for not detected parameters. 
  As a result, some average detections may exceed the maximum detections
  NAS Pensacola basewide levels used as reference values for 4,4'-DDT, 4,4'-DDD, 4,4'-DDE and total DDT.

SVOCs ( g/kg) - cont.

U or ND = Not Detected at or above the SQL PEL  = Probable effects level.
Parameters in bold were detected and exceeded screening values. 

N/A = No screening value available D = Diluted Result HQ   = Hazard Quotient.
HQ = Hazard Quotient UJ = Not detected.  SQL is estimated.  RV   = Refinement value (detailed explanation of RVs provided in Section 8).

Supporting Information:
SQL = Sample Quantitation Limit J = Estimated Value SV   = Screening value (detailed explanation for SVs provided in Section 8).



Table 11-2-8
Wetland 6 Phase II  
Sediment COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Barium Aldrin None 1,1-Dichloroethane
Cadmium Dieldrin Chloroethane
Cobalt Heptachlor Acetone
Lead Endrin

Total Endrin
beta-BHC
Total BHC
4,4'-DDT
Total DDT

Detected Parameters







Table 11-2-9
Wetland 6 Phase II 
Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient

010M000101 2/4/1994 mg/kg 0.355 U Arsenic 8.2 70 0.01
010M000101 2/4/1994 mg/kg 0.325 U Cadmium 1.2 9.6 0.03
010M000101 2/4/1994 mg/kg 0.9 U Chromium 81 370 0.00
010M000101 2/4/1994 mg/kg 14.2 J Copper 34 270 0.05
010M000101 2/4/1994 mg/kg 31.4 Lead 46.7 218 0.14
010M000101 2/4/1994 mg/kg 0.015 U Mercury 0.15 0.71 0.02
010M000101 2/4/1994 mg/kg 4.3 Nickel 20.9 51.6 0.08
010M000101 2/4/1994 mg/kg 0.44 U Silver 1 3.7 0.12
010M000101 2/4/1994 mg/kg 59.6 J Zinc 150 410 0.15

010M000101 2/4/1994 g/kg 29 J 4,4'-DDE 2.2 27 1.07
010M000101 2/4/1994 g/kg 11 J 4,4'-DDT 1.58 46.1 0.24
010M000101 2/4/1994 g/kg 169 U Total PCBs 22.7 180 0.94
010M000101 2/4/1994 g/kg 210 UJ 2-Methylnaphthalene 70 670 0.31
010M000101 2/4/1994 g/kg 210 UJ Acenaphthene 16 500 0.42
010M000101 2/4/1994 g/kg 210 UJ Acenaphthylene 44 640 0.33
010M000101 2/4/1994 g/kg 210 UJ Anthracene 85.3 1,100 0.19
010M000101 2/4/1994 g/kg 210 UJ Benzo(a)anthracene 261 1,600 0.13
010M000101 2/4/1994 g/kg 210 UJ Benzo(a)pyrene 430 1,600 0.13
010M000101 2/4/1994 g/kg 210 UJ Chrysene 384 2,800 0.08
010M000101 2/4/1994 g/kg 210 UJ Dibenz(a,h)anthracene 63.4 260 0.81
010M000101 2/4/1994 g/kg 210 UJ Fluoranthene 600 5,100 0.04
010M000101 2/4/1994 g/kg 210 UJ Fluorene 19 540 0.39
010M000101 2/4/1994 g/kg 210 UJ Naphthalene 160 2,100 0.10
010M000101 2/4/1994 g/kg 210 UJ Phenanthrene 240 1,500 0.14
010M000101 2/4/1994 g/kg 210 UJ Pyrene 665 2,600 0.08
010M000101 2/4/1994 ERM Quotient Sum 6.01
010M000101 2/4/1994 Mean ERM Quotient 0.24
010M000101 2/4/1994 Mean ERM Quotient without ND 0.07
010M000101 2/4/1994 Mean ERM Quotient Category 2
041M060101 11/15/1995 mg/kg 0.74 Arsenic 8.2 70 0.01
041M060101 11/15/1995 mg/kg 0.28 J Cadmium 1.2 9.6 0.03
041M060101 11/15/1995 mg/kg 2.5 Chromium 81 370 0.01
041M060101 11/15/1995 mg/kg 7.8 J Copper 34 270 0.03
041M060101 11/15/1995 mg/kg 47.4 J Lead 46.7 218 0.22
041M060101 11/15/1995 mg/kg 0.025 U Mercury 0.15 0.71 0.04
041M060101 11/15/1995 mg/kg 1.6 J Nickel 20.9 51.6 0.03
041M060101 11/15/1995 mg/kg 0.115 UJ Silver 1 3.7 0.03
041M060101 11/15/1995 mg/kg 64.2 J Zinc 150 410 0.16

041M060101 11/15/1995 g/kg 110 D 4,4'-DDE 2.2 27 4.07
041M060101 11/15/1995 g/kg 260 DJ 4,4'-DDT 1.58 46.1 5.64
041M060101 11/15/1995 g/kg 156.5 U Total PCBs 22.7 180 0.87
041M060101 11/15/1995 g/kg 19.5 U 2-Methylnaphthalene 70 670 0.03
041M060101 11/15/1995 g/kg 9.5 U Acenaphthene 16 500 0.02
041M060101 11/15/1995 g/kg 19.5 U Acenaphthylene 44 640 0.03
041M060101 11/15/1995 g/kg 19.5 U Anthracene 85.3 1,100 0.02
041M060101 11/15/1995 g/kg 34 J Benzo(a)anthracene 261 1,600 0.02
041M060101 11/15/1995 g/kg 33 J Benzo(a)pyrene 430 1,600 0.02
041M060101 11/15/1995 g/kg 55 Chrysene 384 2,800 0.02
041M060101 11/15/1995 g/kg 19.5 U Dibenz(a,h)anthracene 63.4 260 0.08
041M060101 11/15/1995 g/kg 88 Fluoranthene 600 5,100 0.02
041M060101 11/15/1995 g/kg 9.5 U Fluorene 19 540 0.02
041M060101 11/15/1995 g/kg 19.5 U Naphthalene 160 2,100 0.01
041M060101 11/15/1995 g/kg 51 Phenanthrene 240 1,500 0.03
041M060101 11/15/1995 g/kg 73 Pyrene 665 2,600 0.03
041M060101 11/15/1995 ERM Quotient Sum 11.47
041M060101 11/15/1995 Mean ERM Quotient 0.46
041M060101 11/15/1995 Mean ERM Quotient without ND 0.41
041M060101 11/15/1995 Mean ERM Quotient Category 2
041M060201 11/15/1995 mg/kg 0.28 J Arsenic 8.2 70 0.00
041M060201 11/15/1995 mg/kg 0.33 Cadmium 1.2 9.6 0.03
041M060201 11/15/1995 mg/kg 2 Chromium 81 370 0.01
041M060201 11/15/1995 mg/kg 8.3 J Copper 34 270 0.03
041M060201 11/15/1995 mg/kg 10.9 J Lead 46.7 218 0.05
041M060201 11/15/1995 mg/kg 0.03 U Mercury 0.15 0.71 0.04
041M060201 11/15/1995 mg/kg 0.84 J Nickel 20.9 51.6 0.02
041M060201 11/15/1995 mg/kg 0.115 UJ Silver 1 3.7 0.03
041M060201 11/15/1995 mg/kg 29.5 J Zinc 150 410 0.07
041M060201 11/15/1995 g/kg 2.8 J 4,4'-DDE 2.2 27 0.10
041M060201 11/15/1995 g/kg 0.35 J 4,4'-DDT 1.58 46.1 0.01
041M060201 11/15/1995 g/kg 23.9 Total PCBs 22.7 180 0.13
041M060201 11/15/1995 g/kg 20.5 U 2-Methylnaphthalene 70 670 0.03
041M060201 11/15/1995 g/kg 10 U Acenaphthene 16 500 0.02
041M060201 11/15/1995 g/kg 20.5 U Acenaphthylene 44 640 0.03
041M060201 11/15/1995 g/kg 20.5 U Anthracene 85.3 1,100 0.02
041M060201 11/15/1995 g/kg 43 Benzo(a)anthracene 261 1,600 0.03
041M060201 11/15/1995 g/kg 42 Benzo(a)pyrene 430 1,600 0.03
041M060201 11/15/1995 g/kg 45 Chrysene 384 2,800 0.02
041M060201 11/15/1995 g/kg 20.5 U Dibenz(a,h)anthracene 63.4 260 0.08
041M060201 11/15/1995 g/kg 120 Fluoranthene 600 5,100 0.02
041M060201 11/15/1995 g/kg 10 U Fluorene 19 540 0.02
041M060201 11/15/1995 g/kg 20.5 U Naphthalene 160 2,100 0.01
041M060201 11/15/1995 g/kg 37 J Phenanthrene 240 1,500 0.02
041M060201 11/15/1995 g/kg 100 Pyrene 665 2,600 0.04
041M060201 11/15/1995 ERM Quotient Sum 0.89
041M060201 11/15/1995 Mean ERM Quotient 0.04
041M060201 11/15/1995 Mean ERM Quotient without ND 0.02
041M060201 11/15/1995 Mean ERM Quotient Category 2
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Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient

041M060301 11/15/1995 mg/kg 0.53 J Arsenic 8.2 70 0.01
041M060301 11/15/1995 mg/kg 0.32 J Cadmium 1.2 9.6 0.03
041M060301 11/15/1995 mg/kg 4.4 Chromium 81 370 0.01
041M060301 11/15/1995 mg/kg 20.9 J Copper 34 270 0.08
041M060301 11/15/1995 mg/kg 36.1 J Lead 46.7 218 0.17
041M060301 11/15/1995 mg/kg 0.03 U Mercury 0.15 0.71 0.04
041M060301 11/15/1995 mg/kg 1.2 J Nickel 20.9 51.6 0.02
041M060301 11/15/1995 mg/kg 0.135 UJ Silver 1 3.7 0.04
041M060301 11/15/1995 mg/kg 74.1 J Zinc 150 410 0.18

041M060301 11/15/1995 g/kg 33 DJ 4,4'-DDE 2.2 27 1.22
041M060301 11/15/1995 g/kg 52 D 4,4'-DDT 1.58 46.1 1.13
041M060301 11/15/1995 g/kg 60 U Total PCBs 22.7 180 0.33
041M060301 11/15/1995 ERM Quotient Sum 3.26
041M060301 11/15/1995 Mean ERM Quotient 0.13
041M060301 11/15/1995 Mean ERM Quotient without ND 0.11
041M060301 11/15/1995 Mean ERM Quotient Category 2
041M060401 11/15/1995 mg/kg 0.06 U Arsenic 8.2 70 0.00
041M060401 11/15/1995 mg/kg 0.09 U Cadmium 1.2 9.6 0.01
041M060401 11/15/1995 mg/kg 0.85 Chromium 81 370 0.00
041M060401 11/15/1995 mg/kg 13.6 J Copper 34 270 0.05
041M060401 11/15/1995 mg/kg 16.2 J Lead 46.7 218 0.07
041M060401 11/15/1995 mg/kg 0.025 U Mercury 0.15 0.71 0.04
041M060401 11/15/1995 mg/kg 0.36 U Nickel 20.9 51.6 0.01
041M060401 11/15/1995 mg/kg 0.12 UJ Silver 1 3.7 0.03
041M060401 11/15/1995 mg/kg 28.1 J Zinc 150 410 0.07
041M060401 11/15/1995 g/kg 4.3 4,4'-DDE 2.2 27 0.16
041M060401 11/15/1995 g/kg 2 J 4,4'-DDT 1.58 46.1 0.04
041M060401 11/15/1995 g/kg 80.5 U Total PCBs 22.7 180 0.45
041M060401 11/15/1995 g/kg 20.5 U 2-Methylnaphthalene 70 670 0.03
041M060401 11/15/1995 g/kg 34 Acenaphthene 16 500 0.07
041M060401 11/15/1995 g/kg 20.5 U Acenaphthylene 44 640 0.03
041M060401 11/15/1995 g/kg 20.5 U Anthracene 85.3 1,100 0.02
041M060401 11/15/1995 g/kg 20.5 U Benzo(a)anthracene 261 1,600 0.01
041M060401 11/15/1995 g/kg 20.5 U Benzo(a)pyrene 430 1,600 0.01
041M060401 11/15/1995 g/kg 21 J Chrysene 384 2,800 0.01
041M060401 11/15/1995 g/kg 20.5 U Dibenz(a,h)anthracene 63.4 260 0.08
041M060401 11/15/1995 g/kg 42 Fluoranthene 600 5,100 0.01
041M060401 11/15/1995 g/kg 10 U Fluorene 19 540 0.02
041M060401 11/15/1995 g/kg 20.5 U Naphthalene 160 2,100 0.01
041M060401 11/15/1995 g/kg 20.5 U Phenanthrene 240 1,500 0.01
041M060401 11/15/1995 g/kg 52 Pyrene 665 2,600 0.02
041M060401 11/15/1995 ERM Quotient Sum 1.26
041M060401 11/15/1995 Mean ERM Quotient 0.05
041M060401 11/15/1995 Mean ERM Quotient without ND 0.02
041M060401 11/15/1995 Mean ERM Quotient Category 2
041M060501 11/16/1995 mg/kg 0.06 U Arsenic 8.2 70 0.00
041M060501 11/16/1995 mg/kg 0.095 U Cadmium 1.2 9.6 0.01
041M060501 11/16/1995 mg/kg 0.56 J Chromium 81 370 0.00
041M060501 11/16/1995 mg/kg 3.6 Copper 34 270 0.01
041M060501 11/16/1995 mg/kg 9.4 Lead 46.7 218 0.04
041M060501 11/16/1995 mg/kg 0.025 U Mercury 0.15 0.71 0.04
041M060501 11/16/1995 mg/kg 0.37 U Nickel 20.9 51.6 0.01
041M060501 11/16/1995 mg/kg 0.125 U Silver 1 3.7 0.03
041M060501 11/16/1995 mg/kg 18.8 Zinc 150 410 0.05
041M060501 11/16/1995 g/kg 2.8 J 4,4'-DDE 2.2 27 0.10
041M060501 11/16/1995 g/kg 2.2 4,4'-DDT 1.58 46.1 0.05
041M060501 11/16/1995 g/kg 8 U Total PCBs 22.7 180 0.04
041M060501 11/16/1995 g/kg 20 U 2-Methylnaphthalene 70 670 0.03
041M060501 11/16/1995 g/kg 9.5 U Acenaphthene 16 500 0.02
041M060501 11/16/1995 g/kg 20 U Acenaphthylene 44 640 0.03
041M060501 11/16/1995 g/kg 20 U Anthracene 85.3 1,100 0.02
041M060501 11/16/1995 g/kg 20 U Benzo(a)anthracene 261 1,600 0.01
041M060501 11/16/1995 g/kg 20 U Benzo(a)pyrene 430 1,600 0.01
041M060501 11/16/1995 g/kg 20 U Chrysene 384 2,800 0.01
041M060501 11/16/1995 g/kg 20 U Dibenz(a,h)anthracene 63.4 260 0.08
041M060501 11/16/1995 g/kg 20 U Fluoranthene 600 5,100 0.00
041M060501 11/16/1995 g/kg 9.5 U Fluorene 19 540 0.02
041M060501 11/16/1995 g/kg 20 U Naphthalene 160 2,100 0.01
041M060501 11/16/1995 g/kg 20 U Phenanthrene 240 1,500 0.01
041M060501 11/16/1995 g/kg 20 U Pyrene 665 2,600 0.01
041M060501 11/16/1995 ERM Quotient Sum 0.65
041M060501 11/16/1995 Mean ERM Quotient 0.03
041M060501 11/16/1995 Mean ERM Quotient without ND 0.01
041M060501 11/16/1995 Mean ERM Quotient Category 2
041M060601 11/16/1995 mg/kg 1.4 Arsenic 8.2 70 0.02
041M060601 11/16/1995 mg/kg 0.76 Cadmium 1.2 9.6 0.08
041M060601 11/16/1995 mg/kg 7.5 Chromium 81 370 0.02
041M060601 11/16/1995 mg/kg 19 Copper 34 270 0.07
041M060601 11/16/1995 mg/kg 49.1 Lead 46.7 218 0.23
041M060601 11/16/1995 mg/kg 0.04 U Mercury 0.15 0.71 0.06
041M060601 11/16/1995 mg/kg 1.3 J Nickel 20.9 51.6 0.03
041M060601 11/16/1995 mg/kg 0.195 U Silver 1 3.7 0.05
041M060601 11/16/1995 mg/kg 75.7 Zinc 150 410 0.18
041M060601 11/16/1995 g/kg 8 D 4,4'-DDE 2.2 27 0.30
041M060601 11/16/1995 g/kg 4.8 J 4,4'-DDT 1.58 46.1 0.10
041M060601 11/16/1995 g/kg 12.5 Total PCBs 22.7 180 0.07
041M060601 11/16/1995 g/kg 24 U 2-Methylnaphthalene 70 670 0.04
041M060601 11/16/1995 g/kg 11.5 U Acenaphthene 16 500 0.02
041M060601 11/16/1995 g/kg 24 U Acenaphthylene 44 640 0.04
041M060601 11/16/1995 g/kg 24 U Anthracene 85.3 1,100 0.02
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041M060601 11/16/1995 g/kg 40 J Benzo(a)anthracene 261 1,600 0.03
041M060601 11/16/1995 g/kg 32 J Benzo(a)pyrene 430 1,600 0.02
041M060601 11/16/1995 g/kg 24 U Chrysene 384 2,800 0.01
041M060601 11/16/1995 g/kg 24 U Dibenz(a,h)anthracene 63.4 260 0.09
041M060601 11/16/1995 g/kg 67 Fluoranthene 600 5,100 0.01
041M060601 11/16/1995 g/kg 11.5 U Fluorene 19 540 0.02
041M060601 11/16/1995 g/kg 24 U Naphthalene 160 2,100 0.01
041M060601 11/16/1995 g/kg 24 U Phenanthrene 240 1,500 0.02
041M060601 11/16/1995 g/kg 69 Pyrene 665 2,600 0.03
041M060601 11/16/1995 ERM Quotient Sum 1.56
041M060601 11/16/1995 Mean ERM Quotient 0.06
041M060601 11/16/1995 Mean ERM Quotient without ND 0.05
041M060601 11/16/1995 Mean ERM Quotient Category 2
041M060701 11/14/1995 mg/kg 2.1 Arsenic 8.2 70 0.03
041M060701 11/14/1995 mg/kg 5.4 Cadmium 1.2 9.6 0.56
041M060701 11/14/1995 mg/kg 73.5 Chromium 81 370 0.20
041M060701 11/14/1995 mg/kg 48.2 Copper 34 270 0.18
041M060701 11/14/1995 mg/kg 147 Lead 46.7 218 0.67
041M060701 11/14/1995 mg/kg 0.11 J Mercury 0.15 0.71 0.15
041M060701 11/14/1995 mg/kg 4.2 J Nickel 20.9 51.6 0.08
041M060701 11/14/1995 mg/kg 0.89 J Silver 1 3.7 0.24
041M060701 11/14/1995 mg/kg 207 Zinc 150 410 0.50

041M060701 11/14/1995 g/kg 34 J 4,4'-DDE 2.2 27 1.26
041M060701 11/14/1995 g/kg 11 J 4,4'-DDT 1.58 46.1 0.24
041M060701 11/14/1995 g/kg 116.5 U Total PCBs 22.7 180 0.65
041M060701 11/14/1995 g/kg 295 U 2-Methylnaphthalene 70 670 0.44
041M060701 11/14/1995 g/kg 145 U Acenaphthene 16 500 0.29
041M060701 11/14/1995 g/kg 295 U Acenaphthylene 44 640 0.46
041M060701 11/14/1995 g/kg 295 U Anthracene 85.3 1,100 0.27
041M060701 11/14/1995 g/kg 295 U Benzo(a)anthracene 261 1,600 0.18
041M060701 11/14/1995 g/kg 295 UJ Benzo(a)pyrene 430 1,600 0.18
041M060701 11/14/1995 g/kg 300 J Chrysene 384 2,800 0.11
041M060701 11/14/1995 g/kg 295 UJ Dibenz(a,h)anthracene 63.4 260 1.13
041M060701 11/14/1995 g/kg 295 U Fluoranthene 600 5,100 0.06
041M060701 11/14/1995 g/kg 145 U Fluorene 19 540 0.27
041M060701 11/14/1995 g/kg 295 U Naphthalene 160 2,100 0.14
041M060701 11/14/1995 g/kg 295 U Phenanthrene 240 1,500 0.20
041M060701 11/14/1995 g/kg 295 U Pyrene 665 2,600 0.11
041M060701 11/14/1995 ERM Quotient Sum 8.62
041M060701 11/14/1995 Mean ERM Quotient 0.34
041M060701 11/14/1995 Mean ERM Quotient without ND 0.17
041M060701 11/14/1995 Mean ERM Quotient Category 2
041M060801 11/14/1995 mg/kg 0.14 J Arsenic 8.2 70 0.00
041M060801 11/14/1995 mg/kg 0.19 J Cadmium 1.2 9.6 0.02
041M060801 11/14/1995 mg/kg 19.6 Chromium 81 370 0.05
041M060801 11/14/1995 mg/kg 0.97 J Copper 34 270 0.00
041M060801 11/14/1995 mg/kg 6.6 Lead 46.7 218 0.03
041M060801 11/14/1995 mg/kg 0.025 U Mercury 0.15 0.71 0.04
041M060801 11/14/1995 mg/kg 0.345 U Nickel 20.9 51.6 0.01
041M060801 11/14/1995 mg/kg 0.115 U Silver 1 3.7 0.03
041M060801 11/14/1995 mg/kg 1.9 U Zinc 150 410 0.00
041M060801 11/14/1995 g/kg 8.4 D 4,4'-DDE 2.2 27 0.31
041M060801 11/14/1995 g/kg 4.5 J 4,4'-DDT 1.58 46.1 0.10
041M060801 11/14/1995 g/kg 16.05 U Total PCBs 22.7 180 0.09
041M060801 11/14/1995 g/kg 20 U 2-Methylnaphthalene 70 670 0.03
041M060801 11/14/1995 g/kg 9.5 U Acenaphthene 16 500 0.02
041M060801 11/14/1995 g/kg 20 U Acenaphthylene 44 640 0.03
041M060801 11/14/1995 g/kg 20 U Anthracene 85.3 1,100 0.02
041M060801 11/14/1995 g/kg 20 U Benzo(a)anthracene 261 1,600 0.01
041M060801 11/14/1995 g/kg 20 U Benzo(a)pyrene 430 1,600 0.01
041M060801 11/14/1995 g/kg 20 U Chrysene 384 2,800 0.01
041M060801 11/14/1995 g/kg 20 U Dibenz(a,h)anthracene 63.4 260 0.08
041M060801 11/14/1995 g/kg 20 U Fluoranthene 600 5,100 0.00
041M060801 11/14/1995 g/kg 9.5 U Fluorene 19 540 0.02
041M060801 11/14/1995 g/kg 20 U Naphthalene 160 2,100 0.01
041M060801 11/14/1995 g/kg 20 U Phenanthrene 240 1,500 0.01
041M060801 11/14/1995 g/kg 20 U Pyrene 665 2,600 0.01
041M060801 11/14/1995 ERM Quotient Sum 0.94
041M060801 11/14/1995 Mean ERM Quotient 0.04
041M060801 11/14/1995 Mean ERM Quotient without ND 0.02
041M060801 11/14/1995 Mean ERM Quotient Category 2
041M060901 11/14/1995 mg/kg 0.47 J Arsenic 8.2 70 0.01
041M060901 11/14/1995 mg/kg 0.24 J Cadmium 1.2 9.6 0.03
041M060901 11/14/1995 mg/kg 15.6 Chromium 81 370 0.04
041M060901 11/14/1995 mg/kg 2.9 Copper 34 270 0.01
041M060901 11/14/1995 mg/kg 10.8 Lead 46.7 218 0.05
041M060901 11/14/1995 mg/kg 0.03 U Mercury 0.15 0.71 0.04
041M060901 11/14/1995 mg/kg 0.395 U Nickel 20.9 51.6 0.01
041M060901 11/14/1995 mg/kg 0.13 U Silver 1 3.7 0.04
041M060901 11/14/1995 mg/kg 9.7 Zinc 150 410 0.02
041M060901 11/14/1995 g/kg 0.11 U 4,4'-DDE 2.2 27 0.00
041M060901 11/14/1995 g/kg 0.74 4,4'-DDT 1.58 46.1 0.02
041M060901 11/14/1995 g/kg 16.9 U Total PCBs 22.7 180 0.09
041M060901 11/14/1995 g/kg 21 U 2-Methylnaphthalene 70 670 0.03
041M060901 11/14/1995 g/kg 10 U Acenaphthene 16 500 0.02
041M060901 11/14/1995 g/kg 21 U Acenaphthylene 44 640 0.03
041M060901 11/14/1995 g/kg 21 U Anthracene 85.3 1,100 0.02
041M060901 11/14/1995 g/kg 21 U Benzo(a)anthracene 261 1,600 0.01
041M060901 11/14/1995 g/kg 21 U Benzo(a)pyrene 430 1,600 0.01
041M060901 11/14/1995 g/kg 21 U Chrysene 384 2,800 0.01



Table 11-2-9
Wetland 6 Phase II 
Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient

041M060901 11/14/1995 g/kg 21 U Dibenz(a,h)anthracene 63.4 260 0.08
041M060901 11/14/1995 g/kg 21 U Fluoranthene 600 5,100 0.00
041M060901 11/14/1995 g/kg 10 U Fluorene 19 540 0.02
041M060901 11/14/1995 g/kg 21 U Naphthalene 160 2,100 0.01
041M060901 11/14/1995 g/kg 21 U Phenanthrene 240 1,500 0.01
041M060901 11/14/1995 g/kg 21 U Pyrene 665 2,600 0.01
041M060901 11/14/1995 ERM Quotient Sum 0.63
041M060901 11/14/1995 Mean ERM Quotient 0.03
041M060901 11/14/1995 Mean ERM Quotient without ND 0.01
041M060901 11/14/1995 Mean ERM Quotient Category 1
041M061001 11/16/1995 mg/kg 0.33 J Arsenic 8.2 70 0.00
041M061001 11/16/1995 mg/kg 0.77 Cadmium 1.2 9.6 0.08
041M061001 11/16/1995 mg/kg 22.6 Chromium 81 370 0.06
041M061001 11/16/1995 mg/kg 1.2 U Copper 34 270 0.00
041M061001 11/16/1995 mg/kg 7.1 Lead 46.7 218 0.03
041M061001 11/16/1995 mg/kg 0.025 U Mercury 0.15 0.71 0.04
041M061001 11/16/1995 mg/kg 0.385 U Nickel 20.9 51.6 0.01
041M061001 11/16/1995 mg/kg 0.13 U Silver 1 3.7 0.04
041M061001 11/16/1995 mg/kg 16.4 Zinc 150 410 0.04
041M061001 11/16/1995 g/kg 0.23 4,4'-DDE 2.2 27 0.01
041M061001 11/16/1995 g/kg 0.22 4,4'-DDT 1.58 46.1 0.00
041M061001 11/16/1995 g/kg 8.07 Total PCBs 22.7 180 0.04
041M061001 11/16/1995 g/kg 20 U 2-Methylnaphthalene 70 670 0.03
041M061001 11/16/1995 g/kg 9.5 U Acenaphthene 16 500 0.02
041M061001 11/16/1995 g/kg 20 U Acenaphthylene 44 640 0.03
041M061001 11/16/1995 g/kg 200 U Anthracene 85.3 1,100 0.18
041M061001 11/16/1995 g/kg 20 U Benzo(a)anthracene 261 1,600 0.01
041M061001 11/16/1995 g/kg 20 U Benzo(a)pyrene 430 1,600 0.01
041M061001 11/16/1995 g/kg 20 U Chrysene 384 2,800 0.01
041M061001 11/16/1995 g/kg 20 U Dibenz(a,h)anthracene 63.4 260 0.08
041M061001 11/16/1995 g/kg 20 U Fluoranthene 600 5,100 0.00
041M061001 11/16/1995 g/kg 9.5 U Fluorene 19 540 0.02
041M061001 11/16/1995 g/kg 20 U Naphthalene 160 2,100 0.01
041M061001 11/16/1995 g/kg 20 U Phenanthrene 240 1,500 0.01
041M061001 11/16/1995 g/kg 20 U Pyrene 665 2,600 0.01
041M061001 11/16/1995 ERM Quotient Sum 0.78
041M061001 11/16/1995 Mean ERM Quotient 0.03
041M061001 11/16/1995 Mean ERM Quotient without ND 0.01
041M061001 11/16/1995 Mean ERM Quotient Category 1
041M061101 11/16/1995 mg/kg 0.3 J Arsenic 8.2 70 0.00
041M061101 11/16/1995 mg/kg 0.72 Cadmium 1.2 9.6 0.08
041M061101 11/16/1995 mg/kg 22.4 Chromium 81 370 0.06
041M061101 11/16/1995 mg/kg 4 Copper 34 270 0.01
041M061101 11/16/1995 mg/kg 6 Lead 46.7 218 0.03
041M061101 11/16/1995 mg/kg 0.025 U Mercury 0.15 0.71 0.04
041M061101 11/16/1995 mg/kg 0.96 J Nickel 20.9 51.6 0.02
041M061101 11/16/1995 mg/kg 0.125 U Silver 1 3.7 0.03
041M061101 11/16/1995 mg/kg 18.3 Zinc 150 410 0.04
041M061101 11/16/1995 g/kg 0.29 4,4'-DDE 2.2 27 0.01
041M061101 11/16/1995 g/kg 0.1 U 4,4'-DDT 1.58 46.1 0.00
041M061101 11/16/1995 g/kg 10.8 Total PCBs 22.7 180 0.06
041M061101 11/16/1995 g/kg 20 U 2-Methylnaphthalene 70 670 0.03
041M061101 11/16/1995 g/kg 9.5 U Acenaphthene 16 500 0.02
041M061101 11/16/1995 g/kg 20 U Acenaphthylene 44 640 0.03
041M061101 11/16/1995 g/kg 20 U Anthracene 85.3 1,100 0.02
041M061101 11/16/1995 g/kg 20 U Benzo(a)anthracene 261 1,600 0.01
041M061101 11/16/1995 g/kg 23 J Benzo(a)pyrene 430 1,600 0.01
041M061101 11/16/1995 g/kg 20 U Chrysene 384 2,800 0.01
041M061101 11/16/1995 g/kg 20 U Dibenz(a,h)anthracene 63.4 260 0.08
041M061101 11/16/1995 g/kg 20 U Fluoranthene 600 5,100 0.00
041M061101 11/16/1995 g/kg 9.5 U Fluorene 19 540 0.02
041M061101 11/16/1995 g/kg 20 U Naphthalene 160 2,100 0.01
041M061101 11/16/1995 g/kg 20 U Phenanthrene 240 1,500 0.01
041M061101 11/16/1995 g/kg 20 U Pyrene 665 2,600 0.01
041M061101 11/16/1995 ERM Quotient Sum 0.65
041M061101 11/16/1995 Mean ERM Quotient 0.03
041M061101 11/16/1995 Mean ERM Quotient without ND 0.01
041M061101 11/16/1995 Mean ERM Quotient Category 1

Notes:
ERL = Effects Range Low
ERM = Effects Range Median
mg/kg = milligrams per kilogram

Shaded and bold cells indicate constituent exceeds ERM.

g/kg = micrograms per kilogram
U = not detected at or above the SQL (value in table is 1/2 reported value)
J = estimated value
Shaded cells indicate constituent exceeds ERL.
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Parameter
Number 
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SQL

Average 
Result
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Detected
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Detected
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Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 2 3 95.5 95.5 95.5 263 287 406 041W060701 406 13 FDEP 31.2 Yes Max Detect > SV
Antimony 0 3 1 1 1 1 ND 1 UJ 160 EPA 0.01 No Max SQL< SV
Arsenic 0 3 1 1 1 1 ND 1 U 50 FDEP 0.02 No Max SQL< SV
Barium 2 3 5.8 5.8 5.8 17.4 15.9 30.5 041W061001 30.5 J NA Yes No SV
Beryllium 0 3 0.5 0.5 0.5 0.5 ND 0.5 U 0.13 FDEP 3.85 Yes Max SQL > SV
Cadmium 0 3 1.5 1.5 1.5 1.5 ND 1.5 U 0.66 EPA 2.27 Yes Max SQL > SV
Calcium 3 3 20,700 18,300 24,700 041W060701 24,700 NA Yes No SV
Chromium 0 3 4 4 4 4 ND 4 U 11 EPA 0.36 No Max SQL< SV
Cobalt 0 3 1.5 1.5 1.5 1.5 ND 1.5 UJ NA Yes No SV
Copper 0 3 2.67 2 4 2.67 ND 4 U 6.54 EPA 0.61 No Max SQL< SV
Cyanide (CN) 1 3 2.5 2.5 2.5 3.53 5.6 5.6 041W061001 5.6 J 5.2 EPA 1.08 Yes Max Detect > SV
Iron 3 3 527 334 870 041W061001 870 J NA Yes No SV
Lead 2 3 0.5 0.5 0.5 1.6 1.2 3.1 041W061001 3.1 J 1.32 EPA 2.35 Yes Max Detect > SV
Magnesium 3 3 2,610 1,910 3,480 041W060701 3,480 J NA Yes No SV
Manganese 3 3 36.2 19.5 55.7 041W061001 55.7 NA Yes No SV
Mercury 1 3 0.065 0.065 0.065 0.337 0.88 0.88 041W061001 0.88 0.012 EPA 73.3 Yes Max Detect > SV
Nickel 0 3 6 6 6 6 ND 6 U 87.71 EPA 0.07 No Max SQL< SV
Potassium 3 3 2,160 1,520 3,050 041W060701 3,050 J NA Yes No SV
Selenium 0 3 1.5 1.5 1.5 1.5 ND 1.5 U 5 EPA 0.3 No Max SQL< SV
Silver 0 3 2 2 2 2 ND 2 U 0.012 EPA 167 Yes Max SQL > SV
Sodium 3 3 12,000 10,300 13,800 041W060301 13,800 NA Yes No SV
Thallium 1 3 1.5 1.5 1.5 2.1 3.3 3.3 041W060701 3.3 J 4 EPA 0.83 No Max Detect < SV
Vanadium 2 3 1.9 1.9 1.9 2.1 2.1 2.3 041W060701 2.3 J NA Yes No SV
Zinc 0 3 10.1 5.4 19.35 10.1 ND 19.35 U 58.91 EPA 0.33 No Max SQL< SV
Pesticides  ( g/L)
Aldrin 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Dieldrin 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan I 0 3 0.025 0.025 0.025 0.025 ND 0.025 U 0.056 EPA 0.45 No Max SQL< SV
Endosulfan II 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan sulfate 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Heptachlor 0 3 0.025 0.025 0.025 0.025 ND 0.025 U 0.0038 EPA 6.58 Yes Max SQL > SV
Heptachlor epoxide 0 3 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 Yes Max SQL > SV
Methoxychlor 0 3 0.25 0.25 0.25 0.25 ND 0.25 U NA Yes No SV
Toxaphene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
alpha-Chlordane 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-Chlordane 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Total Chlordane 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.0043 EPA 11.6 Yes Max SQL > SV
Endrin 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin aldehyde 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin ketone 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 21.7 Yes Max SQL > SV
Total Endrin 0 3 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
alpha-BHC 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
beta-BHC 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
delta-BHC 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-BHC (Lindane) 0 3 0.025 0.025 0.025 0.025 ND 0.025 U 0.08 EPA 0.31 No Max SQL< SV
Total BHC 0 3 0.1 0.1 0.1 0.1 ND 0.1 U NA Yes No SV
4,4'-DDD 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 Yes Max SQL > SV
4,4'-DDE 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 Yes Max SQL > SV
4,4'-DDT 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 84.7 Yes Max SQL > SV
Total DDT 0 3 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
PCBs ( g/L)
Aroclor-1016 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1221 0 3 1 1 1 1 ND 1 U NA Yes No SV
Aroclor-1232 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1242 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1248 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1254 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
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PCBs ( g/L) - cont.
Aroclor-1260 0 3 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 EPA 35.7 Yes Max SQL > SV
Total PCB 0 3 4 4 4 4 ND 4 U NA Yes No SV
SVOCs  ( g/L)
1,2,4-Trichlorobenzene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4,5-Trichlorophenol 0 3 10 10 10 10 ND 10 U NA Yes No SV
2,4,6-Trichlorophenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dichlorophenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dimethylphenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dinitrophenol 0 3 10 10 10 10 ND 10 U NA Yes No SV
2,4-Dinitrotoluene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,6-Dinitrotoluene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Chloronaphthalene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Chlorophenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U 43.8 EPA 0.06 No Max SQL< SV
2-Methyl-4,6-Dinitrophenol 0 3 10 10 10 10 ND 10 U NA Yes No SV
2-Methylphenol (o-Cresol) 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Nitroaniline 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Nitrophenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
3,3'-Dichlorobenzidine 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
3-Nitroaniline 0 3 10 10 10 10 ND 10 U NA Yes No SV
4-Bromophenyl-phenylether 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chloro-3-methylphenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chloroaniline 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chlorophenylphenyl ether 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Methylphenol (p-Cresol) 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Nitroaniline 0 3 10 10 10 10 ND 10 U NA Yes No SV
4-Nitrophenol 0 3 10 10 10 10 ND 10 U NA Yes No SV
Benzo(b)fluoranthene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(g,h,i)perylene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(k)fluoranthene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
bis(2-Chloroethoxy)methane 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
bis(2-Chloroethyl)ether 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 1 3 2.5 2.5 2.5 2.67 3 3 041W061001 3 J 0.3 EPA 10 Yes Max Detect > SV
Butylbenzylphthalate 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Dibenzofuran 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Diethylphthalate 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Dimethylphthalate 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Di-n-butylphthalate 0 3 2.5 2.5 2.5 2.5 ND 2.5 U 9.4 EPA 0.27 No Max SQL< SV
Di-n-octylphthalate 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorobenzene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Hexachlorobutadiene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorocyclopentadiene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachloroethane 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Indeno(1,2,3-cd)pyrene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Isophorone 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Nitrobenzene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
N-Nitroso-di-n-propylamine 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
N-Nitrosodiphenylamine 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Pentachlorophenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Phenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
PAHs ( g/L)
2-Methylnaphthalene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Acenaphthene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Acenaphthylene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Anthracene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(a)anthracene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(a)pyrene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
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Chrysene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Dibenz(a,h)anthracene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Fluoranthene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Fluorene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Naphthalene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U 26 FDEP 0.02 No Max SQL< SV
Phenanthrene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Pyrene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Total PAH 0 3 6.5 6.5 6.5 6.5 ND 6.5 U NA Yes No SV
VOCs ( g/L)
1,1,1-Trichloroethane 1 3 0.5 0.5 0.5 2 5 5 041W061001 5 270 FDEP 0.02 No Max Detect < SV
1,1,2,2-Tetrachloroethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1,2-Trichloroethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1-Dichloroethane 1 3 0.5 0.5 0.5 2 5 5 041W061001 5 NA Yes No SV
1,1-Dichloroethene 1 3 0.5 0.5 0.5 3 8 8 041W061001 8 3.2 FDEP 2.5 Yes Max Detect > SV
1,2-Dibromo-3-Chloropropane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dibromoethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichlorobenzene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U 15.8 EPA 0.03 No Max SQL< SV
1,2-Dichloroethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichloropropane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,3-Dichlorobenzene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,4-Dichlorobenzene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U 3 FDEP 0.17 No Max SQL< SV
2-Butanone (MEK) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Hexanone 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Acetone 0 1 8.5 8.5 8.5 8.5 ND 8.5 U NA Yes No SV
Benzene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U 53 EPA 0.01 No Max SQL< SV
Bromochloromethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromodichloromethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromoform 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromomethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon disulfide 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon tetrachloride 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chlorobenzene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U 17 FDEP 0.03 No Max SQL< SV
Chloroethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chloroform 0 3 0.5 0.5 0.5 0.5 ND 0.5 U 289 EPA 0.00 No Max SQL< SV
Chloromethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
cis-1,2-Dichloroethene 1 3 0.5 0.5 0.5 1 2 2 041W061001 2 NA Yes No SV
cis-1,3-Dichloropropene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Dibromochloromethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Ethylbenzene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U 453 EPA 0.00 No Max SQL< SV
Methylene chloride 1 3 2 0.5 3.5 5.67 13 13 041W060701 13 1,580 FDEP 0.01 No Max Detect < SV
Styrene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Tetrachloroethene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Toluene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U 175 EPA 0.00 No Max SQL< SV
trans-1,2-Dichloroethene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
trans-1,3-Dichloropropene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Trichloroethene 1 3 0.5 0.5 0.5 0.667 1 1 041W061001 1 NA Yes No SV
Vinyl chloride 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Xylene (Total) 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV

Notes:
Sources for Screening Values (SVs): Supporting Information: Supporting Information:
EPA = Ambient Water Quality Criteria SQL = Sample Quanitation Limit SV   = Screening value (detailed explanation for SVs provided in Section 8). Average result calculations include summing detections and one half the detection limits 
FDEP = Surface Water Quality Criteria HQ = Hazard Quotient RV   = Refinement value (detailed explanation of RVs provided in Section 8). for not detected parameters.  As a result, some average detections may exceed the
 N/A = No screening value available HQ   = Hazard Quotient. maximum detections.
 U or ND = Not Detected at or above the SQL N/R   = No refinement value available. Parameters in bold were detected and exceeded the screening value
 J = Estimated Value N/A   = Not Applicable.
 UJ = Not detected.  SQL is estimated.  
 D = Diluted Result



Table 11-2-11
Wetland 6 Phase II
Surface Water COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs
Detected Parameters

Aluminum None bis(2-Ethylhexyl)phthalate (BEHP) cis-1,2-Dichloroethene
Barium 1,1-Dichloroethane
Calcium 1,1-Dichloroethene
Cyanide (CN) Trichloroethene
Iron
Lead
Magnesium
Manganese
Mercury
Potassium
Sodium
Vanadium

Not Detected Parameters
Beryllium Aldrin 1,2,4-Trichlorobenzene 1,1,2,2-Tetrachloroethane
Cadmium Dieldrin 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1,2-Trichloroethane
Cobalt Endosulfan II 2,4,5-Trichlorophenol 1,2-Dibromo-3-Chloropropane
Silver Endosulfan sulfate 2,4,6-Trichlorophenol 1,2-Dibromoethane

Heptachlor 2,4-Dichlorophenol 1,2-Dichloroethane
Heptachlor epoxide 2,4-Dimethylphenol 1,2-Dichloropropane
Methoxychlor 2,4-Dinitrophenol 1,3-Dichlorobenzene
Toxaphene 2,4-Dinitrotoluene 2-Butanone (MEK)
alpha-Chlordane 2,6-Dinitrotoluene 2-Hexanone
gamma-Chlordane 2-Chloronaphthalene 4-Methyl-2-Pentanone (MIBK)
Total Chlordane 2-Methyl-4,6-Dinitrophenol Acetone
Endrin 2-Methylphenol (o-Cresol) Bromochloromethane
Endrin aldehyde 2-Nitroaniline Bromodichloromethane
Endrin ketone 2-Nitrophenol Bromoform
Total Endrin 3,3'-Dichlorobenzidine Bromomethane
alpha-BHC 3-Nitroaniline Carbon disulfide
beta-BHC 4-Bromophenyl-phenylether Carbon tetrachloride
delta-BHC 4-Chloro-3-methylphenol Chloroethane
Total BHC 4-Chloroaniline Chloromethane
4,4'-DDD 4-Chlorophenylphenyl ether cis-1,3-Dichloropropene
4,4'-DDE 4-Methylphenol (p-Cresol) Dibromochloromethane
4,4'-DDT 4-Nitroaniline Styrene
Total DDT 4-Nitrophenol Tetrachloroethene
Aroclor-1016 Benzo(b)fluoranthene trans-1,2-Dichloroethene
Aroclor-1221 Benzo(g,h,i)perylene trans-1,3-Dichloropropene
Aroclor-1232 Benzo(k)fluoranthene Vinyl chloride
Aroclor-1242 bis(2-Chloroethoxy)methane Xylene (Total)
Aroclor-1248 bis(2-Chloroethyl)ether
Aroclor-1254 Butylbenzylphthalate
Aroclor-1260 Dibenzofuran
Total PCBs Diethylphthalate

Dimethylphthalate
Di-n-octylphthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Phenanthrene
Pyrene
Total PAHs



Table 11-2-12
Wetland 6 Phase II 
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL Max SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 2 3 95.5 95.5 95.5 263 287 406 041W060701 406 13 FDEP 31.23 20.2 1,090.25 0 No Max Result < Ref. Conc.
Barium 2 3 5.8 5.8 5.8 17.4 15.9 30.5 041W061001 30.5 J NA 3.68 3 Yes Max Result > Ref. Conc.
Beryllium 0 3 0.5 0.5 0.5 0.5 ND 0.5 U 0.13 FDEP 4 3.85 1 0 No Parameter Not Detected
Cadmium 0 3 1.5 1.5 1.5 1.5 ND 1.5 U 0.66 EPA 2.27 2.27 3 0 No Parameter Not Detected
Calcium 3 3 20,700 18,300 24,700 041W060701 24,700 NA 7,675 3 No Essential Nutrient
Cobalt 0 3 1.5 1.5 1.5 1.5 ND 1.5 UJ NA 3 0 No Parameter Not Detected
Cyanide (CN) 1 3 2.5 2.5 2.5 3.53 5.6 5.6 041W061001 5.6 J 5.2 EPA 1.08 0.68 5 1 Yes Max Result > Ref. Conc.
Iron 3 3 527 334 870 041W061001 870 J NA 2,360 0 No Max Result < Ref. Conc.
Lead 2 3 0.5 0.5 0.5 1.6 1.2 3.1 041W061001 3.1 J 1.32 EPA 2.35 1.21 3.2 0 No Max Result < Ref. Conc.
Magnesium 3 3 2,610 1,910 3,480 041W060701 3,480 J NA 20,260 0 No Max Result < Ref. Conc.
Manganese 3 3 36.2 19.5 55.7 041W061001 55.7 NA 13.2 3 Yes Max Result > Ref. Conc.
Mercury 1 3 0.065 0.065 0.065 0.337 0.88 0.88 041W061001 0.88 0.012 EPA 73.33 28.1 0.13 1 Yes Max Result > Ref. Conc.
Potassium 3 3 2,160 1,520 3,050 041W060701 3,050 J NA 6,995 0 No Max Result < Ref. Conc.
Silver 0 3 2 2 2 2 ND 2 U 0.012 EPA 167 167 4 0 No Parameter Not Detected
Sodium 3 3 12,000 10,300 13,800 041W060301 13,800 NA 182,200 0 No Max Result < Ref. Conc.
Vanadium 2 3 1.9 1.9 1.9 2.1 2.1 2.3 041W060701 2.3 J NA 4.7 0 No Max Result < Ref. Conc.
Pesticides ( g/L)
Aldrin 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
Dieldrin 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endosulfan II 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endosulfan sulfate 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Heptachlor 0 3 0.025 0.025 0.025 0.025 ND 0.025 U 0.0038 EPA 7 6.58 0 No Parameter Not Detected
Heptachlor epoxide 0 3 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 625 0 No Parameter Not Detected
Methoxychlor 0 3 0.25 0.25 0.25 0.25 ND 0.25 U NA 0 No Parameter Not Detected
Toxaphene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
alpha-Chlordane 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
gamma-Chlordane 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
Total Chlordane 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.0043 EPA 12 11.6 0 No Parameter Not Detected
Endrin 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endrin aldehyde 0 3 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endrin ketone 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 22 21.7 0 No Parameter Not Detected
Total Endrin 0 3 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 No Parameter Not Detected
alpha-BHC 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
beta-BHC 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
delta-BHC 0 3 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
Total BHC 0 3 0.1 0.1 0.1 0.1 ND 0.1 U NA 0 No Parameter Not Detected
4,4'-DDD 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 167 0 No Parameter Not Detected
4,4'-DDE 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 250 0 No Parameter Not Detected
4,4'-DDT 0 3 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 85 84.7 0 No Parameter Not Detected
Total DDT 0 3 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 No Parameter Not Detected
PCBs ( g/L)
Aroclor-1016 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1221 0 3 1 1 1 1 ND 1 U NA 0 No Parameter Not Detected
Aroclor-1232 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1242 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1248 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1254 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1260 0 3 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 EPA 36 35.7 0 No Parameter Not Detected
Total PCB 0 3 4 4 4 4 ND 4 U NA 0 No Parameter Not Detected
SVOCs ( g/L)
1,2,4-Trichlorobenzene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 3 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,4-Dichlorophenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,4-Dimethylphenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,4-Dinitrophenol 0 3 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2-Chloronaphthalene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 3 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2-Nitroaniline 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2-Nitrophenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
3-Nitroaniline 0 3 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
4-Bromophenyl-phenylether 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Chloro-3-methylphenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Chloroaniline 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Methylphenol (p-Cresol) 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Nitroaniline 0 3 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
4-Nitrophenol 0 3 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
Benzo(b)fluoranthene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected



Table 11-2-12
Wetland 6 Phase II 
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL Max SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Retained for 
Refinement? Rationale

Benzo(g,h,i)perylene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Metals ( g/L) - cont.
Benzo(k)fluoranthene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 1 3 2.5 2.5 2.5 2.67 3 3 041W061001 3 J 0.3 EPA 10 8.89 0 Yes Max Result > SV
Butylbenzylphthalate 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Dibenzofuran 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Diethylphthalate 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Dimethylphthalate 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Di-n-octylphthalate 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Hexachlorobenzene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Hexachlorobutadiene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Hexachloroethane 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Isophorone 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Nitrobenzene 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Pentachlorophenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Phenol 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
PAHs ( g/L)
2-Methylnaphthalene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Acenaphthene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Acenaphthylene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Anthracene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Benzo(a)anthracene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Benzo(a)pyrene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Chrysene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Dibenz(a,h)anthracene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Fluoranthene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Fluorene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Phenanthrene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Pyrene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Total PAH 0 3 6.5 6.5 6.5 6.5 ND 6.5 U NA 0 No Parameter Not Detected
VOCs ( g/L)
1,1,2,2-Tetrachloroethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,1-Dichloroethane 1 3 0.5 0.5 0.5 2 5 5 041W061001 5 NA 0 Yes No SV
1,1-Dichloroethene 1 3 0.5 0.5 0.5 3 8 8 041W061001 8 3.2 FDEP 2.5 0.94 NA Yes Max Result > SV
1,2-Dibromo-3-Chloropropane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,2-Dibromoethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,2-Dichloroethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,2-Dichloropropane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
2-Butanone (MEK) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2-Hexanone 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 3 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Acetone 0 1 8.5 8.5 8.5 8.5 ND 8.5 U NA 0 No Parameter Not Detected
Bromochloromethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Bromodichloromethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Bromoform 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Bromomethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Carbon disulfide 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Carbon tetrachloride 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Chloroethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Chloromethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
cis-1,2-Dichloroethene 1 3 0.5 0.5 0.5 1 2 2 041W061001 2 NA 0 Yes No SV
cis-1,3-Dichloropropene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Dibromochloromethane 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Styrene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Tetrachloroethene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
trans-1,2-Dichloroethene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
trans-1,3-Dichloropropene 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Trichloroethene 1 3 0.5 0.5 0.5 0.667 1 1 041W061001 1 NA 0 Yes No SV
Vinyl chloride 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Xylene (Total) 0 3 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected

Sources for Screening Values (SVs): Supporting Information: Supporting Information:
EPA = Ambient Water Quality Criteria SQL = Sample Quanitation Limit UJ = Not detected.  SQL is estimated. SV   = Screening value (detailed explanation for SVs provided in Section 8). N/A   = Not applicable.
FDEP = Surface Water Quality Criteria HQ = Hazard Quotient D = Diluted Result RV   = Refinement value (detailed explanation of RVs provided in Section 8). Average result calculations include summing detections and one half the detection limits for not detected
 N/A = No screening value available J = Estimated Value PEL  = Probable effects level. parameters.  As a result, some average detections may exceed the Max detections
 U or ND = Not Detected at or above the SQL N/R   = No refinement value available. Parameters in bold were detected and exceeded Ref. Conc.s

Notes:



Table 11-2-13
Wetland 6 Phase II
Surface Water COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs
Detected Parameters

Cyanide (CN) None bis(2-Ethylhexyl)phthalate (BEHP) cis-1,2-Dichloroethene
Manganese 1,1-Dichloroethene
Mercury 1,1-Dichloroethane
Barium Trichloroethene



Table 11-2-14
Wetland 6 Phase IV 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimu
m SQL

Maximu
m SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 1 1 1,200 1,200 1,200 041W061002 1,200 13 FDEP 92.3 Yes Max Detect > SV
Antimony 0 1 1.95 1.95 1.95 1.95 ND 1.95 U 160 EPA 0.01 No Max SQL< SV
Arsenic 1 1 5.7 5.7 5.7 041W061002 5.7 I 50 FDEP 0.11 No Max Detect < SV
Barium 1 1 46 46 46 041W061002 46 NA Yes No SV
Beryllium 1 1 0.34 0.34 0.34 041W061002 0.34 I 0.13 FDEP 2.62 Yes Max Detect > SV
Cadmium 1 1 2.5 2.5 2.5 041W061002 2.5 I 0.66 EPA 3.79 Yes Max Detect > SV
Calcium 1 1 30,000 30,000 30,000 041W061002 30,000 NA Yes No SV
Chromium 1 1 21 21 21 041W061002 21 11 EPA 1.91 Yes Max Detect > SV
Cobalt 0 1 0.6 0.6 0.6 0.6 ND 0.6 U NA Yes No SV
Copper 1 1 19 19 19 041W061002 19 I 6.54 EPA 2.91 Yes Max Detect > SV
Iron 1 1 3,300 3,300 3,300 041W061002 3,300 NA Yes No SV
Lead 1 1 40 40 40 041W061002 40 1.32 EPA 30.3 Yes Max Detect > SV
Magnesium 1 1 3,800 3,800 3,800 041W061002 3,800 NA Yes No SV
Manganese 1 1 110 110 110 041W061002 110 NA Yes No SV
Mercury 0 1 0.039 0.039 0.039 0.039 ND 0.039 U 0.012 EPA 3.25 Yes Max SQL > SV
Nickel 1 1 2.5 2.5 2.5 041W061002 2.5 I 87.71 EPA 0.03 No Max Detect < SV
Potassium 1 1 2,400 2,400 2,400 041W061002 2,400 NA Yes No SV
Selenium 1 1 6.9 6.9 6.9 041W061002 6.9 I 5 EPA 1.38 Yes Max Detect > SV
Silver 0 1 0.55 0.55 0.55 0.55 ND 0.55 U 0.012 EPA 45.8 Yes Max SQL > SV
Sodium 1 1 13,000 13,000 13,000 041W061002 13,000 NA Yes No SV
Thallium 0 1 3.8 3.8 3.8 3.8 ND 3.8 U 4 EPA 0.95 No Max SQL< SV
Vanadium 1 1 3.4 3.4 3.4 041W061002 3.4 I NA Yes No SV
Zinc 1 1 78 78 78 041W061002 78 58.91 EPA 1.32 Yes Max Detect > SV
VOCs ( g/L)
1,1,1-Trichloroethane 0 1 0.16 0.16 0.16 0.16 ND 0.16 U 270 FDEP 0.00 No Max SQL< SV
1,1,2,2-Tetrachloroethane 0 1 0.09 0.09 0.09 0.09 ND 0.09 U NA Yes No SV
1,1,2-Trichloroethane 0 1 0.11 0.11 0.11 0.11 ND 0.11 U NA Yes No SV
1,1-Dichloroethane 1 1 0.8 0.8 0.8 041W061002 0.8 I NA Yes No SV
1,1-Dichloroethene 1 1 0.98 0.98 0.98 041W061002 0.98 I 3.2 FDEP 0.31 No Max Detect < SV
1,2-Dichloroethane 0 1 0.13 0.13 0.13 0.13 ND 0.13 U NA Yes No SV
1,2-Dichloropropane 0 1 0.165 0.165 0.165 0.165 ND 0.165 U NA Yes No SV
2-Butanone (MEK) 0 1 2.8 2.8 2.8 2.8 ND 2.8 U NA Yes No SV
2-Hexanone 0 1 0.465 0.465 0.465 0.465 ND 0.465 U NA Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 1 0.325 0.325 0.325 0.325 ND 0.325 U NA Yes No SV
Acetone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Benzene 0 1 0.18 0.18 0.18 0.18 ND 0.18 U 53 EPA 0.00 No Max SQL< SV
Bromodichloromethane 0 1 0.07 0.07 0.07 0.07 ND 0.07 U NA Yes No SV
Bromoform 0 1 0.165 0.165 0.165 0.165 ND 0.165 U NA Yes No SV
Bromomethane 0 1 0.31 0.31 0.31 0.31 ND 0.31 U NA Yes No SV
Carbon disulfide 0 1 0.33 0.33 0.33 0.33 ND 0.33 U NA Yes No SV
Carbon tetrachloride 0 1 0.155 0.155 0.155 0.155 ND 0.155 U NA Yes No SV
Chlorobenzene 1 1 11 11 11 041W061002 11 17 FDEP 0.65 No Max Detect < SV
Chloroethane 0 1 0.39 0.39 0.39 0.39 ND 0.39 U NA Yes No SV
Chloroform 0 1 0.185 0.185 0.185 0.185 ND 0.185 U 289 EPA 0.00 No Max SQL< SV
Chloromethane 0 1 0.195 0.195 0.195 0.195 ND 0.195 U NA Yes No SV
cis-1,2-Dichloroethene 1 1 5.1 5.1 5.1 041W061002 5.1 NA Yes No SV
cis-1,3-Dichloropropene 0 1 0.115 0.115 0.115 0.115 ND 0.115 U NA Yes No SV
Dibromochloromethane 0 1 0.25 0.25 0.25 0.25 ND 0.25 U NA Yes No SV
Ethylbenzene 0 1 0.17 0.17 0.17 0.17 ND 0.17 U 453 EPA 0.00 No Max SQL< SV
Methylene chloride 0 1 0.32 0.32 0.32 0.32 ND 0.32 U 1580 FDEP 0.00 No Max SQL< SV
Styrene 0 1 0.125 0.125 0.125 0.125 ND 0.125 U NA Yes No SV
Tetrachloroethene 0 1 0.175 0.175 0.175 0.175 ND 0.175 U NA Yes No SV
Toluene 0 1 0.27 0.27 0.27 0.27 ND 0.27 U 175 EPA 0.00 No Max SQL< SV
trans-1,2-Dichloroethene 0 1 0.2 0.2 0.2 0.2 ND 0.2 U NA Yes No SV
trans-1,3-Dichloropropene 0 1 0.13 0.13 0.13 0.13 ND 0.13 U NA Yes No SV
Trichloroethene 1 1 1.3 1.3 1.3 041W061002 1.3 NA Yes No SV
Vinyl chloride 0 1 0.28 0.28 0.28 0.28 ND 0.28 U NA Yes No SV
Xylene (Total) 0 1 0.65 0.65 0.65 0.65 ND 0.65 U NA Yes No SV

Sources for Screening Values (SVs): Supporting Information:
EPA = Ambient Water Quality Criteria SV   = Screening value (detailed explanation for SVs provided in Section 8).
FDEP = Surface Water Quality Criteria RV   = Refinement value (detailed explanation of RVs provided in Section 8)
 HQ   = Hazard Quotient.
 U or ND = Not Detected at or above the SQL N/R   = No refinement value available.
 N/A   = Not Applicable.
 
 D = Diluted Result

maximum detections.
Parameters in bold were detected and exceeded the screening value.

J = Estimated Value
UJ = Not detected.  SQL is estimated.  

N/A = No screening value available
HQ = Hazard Quotient
SQL = Sample Quanitation Limit

Notes:
Supporting Information:

Average result calculations include summing detections and one half the detection limits  
for not detected parameters.  As a result, some average detections may exceed the



Table 11-2-15
Wetland 6 Phase IV
Surface Water COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs VOCs

Aluminum Not Analyzed Not Analyzed cis-1,2-Dichloroethene
Barium 1,1-Dichloroethane
Beryllium Trichloroethene
Cadmium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Potassium
Selenium
Sodium
Vanadium
Zinc

Cobalt Not Analyzed Not Analyzed 1,1,2,2-Tetrachloroethane
Mercury 1,1,2-Trichloroethane
Silver 1,2-Dichloroethane

1,2-Dichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-Pentanone (MIBK)
Acetone
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chloroethane
Chloromethane
cis-1,3-Dichloropropene
Dibromochloromethane
Styrene
Tetrachloroethene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Vinyl chloride
Xylene (Total)

Detected Parameters

Not Detected Parameters



Table 11-2-16
Wetland 6 Phase IV 
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 1 1 1,200 1,200 1,200 041W061002 1,200 13 FDEP 92.31 92.3 1,090.25 1 Yes Max Result > Ref. Conc.
Barium 1 1 46 46 46 041W061002 46 NA 3.68 1 Yes Max Result > Ref. Conc.
Beryllium 1 1 0.34 0.34 0.34 041W061002 0.34 I 0.13 FDEP 3 2.62 1 0 No Max Result < Ref. Conc.
Cadmium 1 1 2.5 2.5 2.5 041W061002 2.5 I 0.66 EPA 4 3.79 3 0 No Max Result < Ref. Conc.
Calcium 1 1 30,000 30,000 30,000 041W061002 30,000 NA 7,675 1 No Essential Nutrient
Chromium 1 1 21 21 21 041W061002 21 11 EPA 2 1.91 8 1 Yes Max Result > Ref. Conc.
Cobalt 0 1 0.6 0.6 0.6 0.6 ND 0.6 U NA 3 0 No Parameter Not Detected
Copper 1 1 19 19 19 041W061002 19 I 6.54 EPA 3 2.91 4 1 Yes Max Result > Ref. Conc.
Iron 1 1 3,300 3,300 3,300 041W061002 3,300 NA 2,360 1 Yes Max Result > Ref. Conc.
Lead 1 1 40 40 40 041W061002 40 1.32 EPA 30.30 30.3 3.2 1 Yes Max Result > Ref. Conc.
Magnesium 1 1 3,800 3,800 3,800 041W061002 3,800 NA 20,260 0 No Max Result < Ref. Conc.
Manganese 1 1 110 110 110 041W061002 110 NA 13.2 1 Yes Max Result > Ref. Conc.
Mercury 0 1 0.039 0.039 0.039 0.039 ND 0.039 U 0.012 EPA 3.25 3.25 0.13 0 No Parameter Not Detected
Potassium 1 1 2,400 2,400 2,400 041W061002 2,400 NA 6,995 0 No Max Result < Ref. Conc.
Selenium 1 1 6.9 6.9 6.9 041W061002 6.9 I 5 EPA 1.38 1.38 3 1 Yes Max Result > Ref. Conc.
Silver 0 1 0.55 0.55 0.55 0.55 ND 0.55 U 0.012 EPA 46 45.8 4 0 No Parameter Not Detected
Sodium 1 1 13,000 13,000 13,000 041W061002 13,000 NA 182,200 0 No Max Result < Ref. Conc.
Vanadium 1 1 3.4 3.4 3.4 041W061002 3.4 I NA 4.7 0 No Max Result < Ref. Conc.
Zinc 1 1 78 78 78 041W061002 78 58.91 EPA 1.32 1.32 5.53 1 Yes Max Result > Ref. Conc.
VOCs ( g/L)
1,1,2,2-Tetrachloroethane 0 1 0.09 0.09 0.09 0.09 ND 0.09 U NA 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 1 0.11 0.11 0.11 0.11 ND 0.11 U NA 0 No Parameter Not Detected
1,1-Dichloroethane 1 1 0.8 0.8 0.8 041W061002 0.8 I NA 0 Yes No SV
1,2-Dichloroethane 0 1 0.13 0.13 0.13 0.13 ND 0.13 U NA 0 No Parameter Not Detected
1,2-Dichloropropane 0 1 0.165 0.165 0.165 0.165 ND 0.165 U NA 0 No Parameter Not Detected
2-Butanone (MEK) 0 1 2.8 2.8 2.8 2.8 ND 2.8 U NA 0 No Parameter Not Detected
2-Hexanone 0 1 0.465 0.465 0.465 0.465 ND 0.465 U NA 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 1 0.325 0.325 0.325 0.325 ND 0.325 U NA 0 No Parameter Not Detected
Acetone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Bromodichloromethane 0 1 0.07 0.07 0.07 0.07 ND 0.07 U NA 0 No Parameter Not Detected
Bromoform 0 1 0.165 0.165 0.165 0.165 ND 0.165 U NA 0 No Parameter Not Detected
Bromomethane 0 1 0.31 0.31 0.31 0.31 ND 0.31 U NA 0 No Parameter Not Detected
Carbon disulfide 0 1 0.33 0.33 0.33 0.33 ND 0.33 U NA 0 No Parameter Not Detected
Carbon tetrachloride 0 1 0.155 0.155 0.155 0.155 ND 0.155 U NA 0 No Parameter Not Detected
Chloroethane 0 1 0.39 0.39 0.39 0.39 ND 0.39 U NA 0 No Parameter Not Detected
Chloromethane 0 1 0.195 0.195 0.195 0.195 ND 0.195 U NA 0 No Parameter Not Detected
cis-1,2-Dichloroethene 1 1 5.1 5.1 5.1 041W061002 5.1 NA 0 Yes No SV
cis-1,3-Dichloropropene 0 1 0.115 0.115 0.115 0.115 ND 0.115 U NA 0 No Parameter Not Detected
Dibromochloromethane 0 1 0.25 0.25 0.25 0.25 ND 0.25 U NA 0 No Parameter Not Detected
Styrene 0 1 0.125 0.125 0.125 0.125 ND 0.125 U NA 0 No Parameter Not Detected
Tetrachloroethene 0 1 0.175 0.175 0.175 0.175 ND 0.175 U NA 0 No Parameter Not Detected
trans-1,2-Dichloroethene 0 1 0.2 0.2 0.2 0.2 ND 0.2 U NA 0 No Parameter Not Detected
trans-1,3-Dichloropropene 0 1 0.13 0.13 0.13 0.13 ND 0.13 U NA 0 No Parameter Not Detected
Trichloroethene 1 1 1.3 1.3 1.3 041W061002 1.3 NA 0 Yes No SV
Vinyl chloride 0 1 0.28 0.28 0.28 0.28 ND 0.28 U NA 0 No Parameter Not Detected
Xylene (Total) 0 1 0.65 0.65 0.65 0.65 ND 0.65 U NA 0 No Parameter Not Detected

Sources for Screening Values (SVs): Supporting Information: Supporting Information:
EPA = Ambient Water Quality Criteria SQL = Sample Quanitation Limit UJ = Not detected.  SQL is estimated.  SV   = Screening value (detailed explanation for SVs provided in Section 8). N/A   = Not Applicable.
FDEP = Surface Water Quality Criteria HQ = Hazard Quotient D = Diluted Result RV   = Refinement value (detailed explanation of RVs provided in Section 8). Average result calculations include summing detections and one half the 
 N/A = No screening value available J = Estimated Value PEL  = Probable effects level. detection limits for not detected parameters. As a result, some average 
 U or ND = Not Detected at or above the SQL N/R  = No refinement value available. detections may exceed the Max detections.

Parameters in bold were detected and exceeded Ref. Conc.s.

Notes:



Table 11-2-17
Wetland 6 Phase IV
Surface Water COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum Not Analyzed Not Analyzed cis-1,2-Dichloroethene
Iron 1,1-Dichloroethane
Lead Trichloroethene
Manganese
Barium
Chromium
Copper
Zinc
Selenium

Detected Parameters



Table 11-2-18
Wetland 6 Phase II 
Surface Water Dermal Absorbed Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N 2.9E+02 = 4.1E+02 = UG/L 041W060701 2 / 3 N/A / 1.9E+02 2.6E+02 4.1E-04 1.0E-03 1.06E-06 1.67E-05 2.23E-05
7440393 Barium N 1.6E+01 J 3.1E+01 J UG/L 041W061001 2 / 3 N/A / 1.2E+01 1.7E+01 3.1E-05 1.0E-03 7.93E-08 1.26E-06 1.68E-06
57125 Cyanide (CN) N N/A N/A 5.6E+00 J UG/L 041W061001 1 / 3 5.0E+00 / 5.0E+00 3.5E+00 5.6E-06 1.0E-03 1.46E-08 2.30E-07 3.08E-07

7439921 Lead N 1.2E+00 J 3.1E+00 J UG/L 041W061001 2 / 3 N/A / 1.0E+00 1.6E+00 3.1E-06 3.4E-04 2.74E-09 4.34E-08 5.80E-08
7439965 Manganese N 2.0E+01 = 5.6E+01 = UG/L 041W061001 3 / 3 NAV 3.6E+01 5.6E-05 1.0E-03 1.45E-07 2.29E-06 3.07E-06
7487947 Mercury N N/A N/A 8.8E-01 = UG/L 041W061001 1 / 3 1.3E-01 / 1.3E-01 3.4E-01 8.8E-07 1.0E-03 2.29E-09 3.62E-08 4.84E-08
7440622 Vanadium N 2.1E+00 J 2.3E+00 J UG/L 041W060701 2 / 3 N/A / 3.8E+00 2.1E+00 2.3E-06 1.0E-03 5.98E-09 9.47E-08 1.27E-07
117817 bis(2-Ethylhexyl)phthalate (BEHP) C N/A N/A 3.0E+00 J UG/L 041W061001 1 / 3 5.0E+00 / 5.0E+00 2.7E+00 3.0E-06 2.5E-02 2.52E-06 5.69E-06 1.90E-05
71556 1,1,1-Trichloroethane N N/A N/A 5.0E+00 = UG/L 041W061001 1 / 3 1.0E+00 / 1.0E+00 2.0E+00 5.0E-06 6.7E-03 1.13E-07 1.78E-06 2.38E-06
75343 1,1-Dichloroethane N N/A N/A 5.0E+00 = UG/L 041W061001 1 / 3 1.0E+00 / 1.0E+00 2.0E+00 5.0E-06 6.7E-03 1.11E-07 1.76E-06 2.35E-06
75354 1,1-Dichloroethene N N/A N/A 8.0E+00 = UG/L 041W061001 1 / 3 1.0E+00 / 1.0E+00 3.0E+00 8.0E-06 1.2E-02 3.21E-07 5.08E-06 6.79E-06
156592 cis-1,2-Dichloroethene N N/A N/A 2.0E+00 = UG/L 041W061001 1 / 3 1.0E+00 / 1.0E+00 1.0E+00 2.0E-06 1.5E-02 9.67E-08 1.53E-06 2.05E-06
75092 Methylene chloride C N/A N/A 1.3E+01 = UG/L 041W060701 1 / 3 1.0E+00 / 7.0E+00 5.7E+00 1.3E-05 3.5E-03 1.46E-07 3.31E-07 1.11E-06
79016 Trichloroethene C N/A N/A 1.0E+00 = UG/L 041W061001 1 / 3 1.0E+00 / 1.0E+00 6.7E-01 1.0E-06 1.2E-02 4.37E-08 9.87E-08 3.30E-07

Notes:
Equation for Dermal Absorbed Dose, surface water risk: Equation for DAevent for organics:

Where:
DADsw           =      Dermal absorbed dose-water contact (mg/kg-day).

DAevent       =      Dermal absorbed dose per event (mg/cm2-event). Where:
SA              =      Skin surface area available for contact (cm2). FA =      Fraction absorbed water (dimensionless).  From RAGS Part E, Exhibit B-4.
EV              =      Event frequency (events/day). Kp                =      Dermal permeability coefficient of compound in water (cm/hr).

       Source: (1) RAGS Part E, Exhibit B-4.
EF              =      Exposure frequency (days/year). Cw               =      Chemical concentration in water (mg/cm3).
ED             =      Exposure duration (years). tevent            =      Event duration (hr/event).

BW             =      Body weight (kg) 70 kg (adult) 45 kg (child). tevent            =      Lag time per event (hr/event).  From RAGS Part E, Exhibit B-4.
AT              =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr B =      Dimensionless ratio of the permeability coefficient of a compound, 
                         carcinogenic effects AT = 70 yr x 365 dy/yr.        calculated using the equation below:

Equation for DAevent for inorganics:

Where: Where:
Kp              =      Dermal permeability coefficient of compound in water (cm/hr). Kp                =      Dermal permeability coefficient of compound in water (cm/hr).
                         Source: RAGS Part E, Exhibit B-3 or Exhibit B-4                               Source: (1) RAGS Part E.
Cw             =      Chemical concentration in water (mg/cm3). MW =      Molecular weight
tevent            =      Event duration (hr/event).

Exposure Parameters:
EV        =      1 event per day (child trespasser/adult maintenance worker).
ED        =      10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =      52 dys/yr (child trespasser/adult maintenance worker).
SA        =      5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).
                              Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
BW       =      45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =      Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                              Cancer ! 25,550 days (child trespasser/adult maintenance worker).
tevent      =      2.6 hrs/dy (child trespasser/adult maintenance worker).
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Table 11-2-19
Wetland 6 Phase II 
Surface Water Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal 
Hazard 

Quotient
Dermal 

Cancer Risk

Dermal 
Hazard 

Quotient
Dermal Cancer 

Risk

Aluminum N 4.1E-04 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A 1.7E-04 N/A 2.2E-04 N/A
Barium N 3.1E-05 7.0E-02 N/A 7.0E-02 1, 2 4.9E-03 N/A 2.6E-04 N/A 3.4E-04 N/A
Cyanide (CN) N 5.6E-06 2.0E-02 N/A 1.7E-01 3 3.4E-03 N/A 6.8E-05 N/A 9.1E-05 N/A
Lead N 3.1E-06 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Manganese N 5.6E-05 1.4E-01 N/A 4.0E-02 1 5.6E-03 N/A 4.1E-04 N/A 5.5E-04 N/A
Mercury N 8.8E-07 3.0E-04 N/A 7.0E-02 1 2.1E-05 N/A 1.7E-03 N/A 2.3E-03 N/A
Vanadium N 2.3E-06 7.0E-03 N/A 2.6E-02 1 1.8E-04 N/A 5.2E-04 N/A 7.0E-04 N/A
bis(2-Ethylhexyl)phthalate (BEHP) C 3.0E-06 2.0E-02 1.4E-02 1.0E-01 2 2.0E-03 1.4E-01 2.8E-03 8.0E-07 9.5E-03 2.7E-06
1,1,1-Trichloroethane N 5.0E-06 2.8E-01 N/A 9.0E-01 3 2.5E-01 N/A 7.1E-06 N/A 9.5E-06 N/A
1,1-Dichloroethane N 5.0E-06 1.0E-01 N/A 1.0E+00 3 1.0E-01 N/A 1.8E-05 N/A 2.3E-05 N/A
1,1-Dichloroethene N 8.0E-06 5.0E-02 N/A 1.0E+00 3 5.0E-02 N/A 1.0E-04 N/A 1.4E-04 N/A
cis-1,2-Dichloroethene N 2.0E-06 1.0E-02 N/A 1.0E+00 3 1.0E-02 N/A 1.5E-04 N/A 2.0E-04 N/A
Methylene chloride C 1.3E-05 6.0E-02 7.5E-03 1.0E-01 3 6.1E-03 7.4E-02 5.5E-05 2.5E-08 1.8E-04 8.2E-08
Trichloroethene C 1.0E-06 3.0E-04 4.0E-01 8.0E-01 3 2.4E-04 5.0E-01 4.1E-04 4.9E-08 1.4E-03 1.7E-07

Notes:
Oral RfD       =      Oral reference dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral SF         =      Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI                 =      GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

        (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD   =      Dermal reference dose adjusted for ABSGI.

Dermal SF     =      Dermal slope factoradjusted for ABSGI. Risk calculation equation, noncancer:

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk:

Where:
RfDdermal =      Dermal reference dose.

RFDoral =      Oral reference dose.
SFdermal =      Dermal slope factor.
ABSGI =      GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

        (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 11-2-20
Wetland 6 Phase II 
Surface Water Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion 
Hazard 

Quotient

Ingestion 
Cancer 

Risk

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk
Aluminum N 4.1E-04 1.0E+00 N/A 1.3E-08 N/A 8.3E-09 N/A
Barium N 3.1E-05 7.0E-02 N/A 1.4E-08 N/A 8.9E-09 N/A
Cyanide (CN) N 5.6E-06 2.0E-02 N/A 8.9E-09 N/A 5.7E-09 N/A
Lead N 3.1E-06 N/A N/A N/A N/A N/A N/A
Manganese N 5.6E-05 1.4E-01 N/A 1.3E-08 N/A 8.1E-09 N/A
Mercury N 8.8E-07 3.0E-04 N/A 9.3E-08 N/A 6.0E-08 N/A
Vanadium N 2.3E-06 7.0E-03 N/A 1.0E-08 N/A 6.7E-09 N/A
bis(2-Ethylhexyl)phthalate (BEHP) C 3.0E-06 2.0E-02 1.4E-02 6.8E-10 1.9E-13 1.1E-09 3.1E-13
1,1,1-Trichloroethane N 5.0E-06 2.8E-01 N/A 5.7E-10 N/A 3.6E-10 N/A
1,1-Dichloroethane N 5.0E-06 1.0E-01 N/A 1.6E-09 N/A 1.0E-09 N/A
1,1-Dichloroethene N 8.0E-06 5.0E-02 N/A 5.1E-09 N/A 3.3E-09 N/A
cis-1,2-Dichloroethene N 2.0E-06 1.0E-02 N/A 6.3E-09 N/A 4.1E-09 N/A
Methylene chloride C 1.3E-05 6.0E-02 7.5E-03 9.8E-10 4.4E-13 1.6E-09 7.1E-13
Trichloroethene C 1.0E-06 3.0E-04 4.0E-01 1.5E-08 1.8E-12 2.4E-08 2.9E-12

Notes:
Oral RfD        =      Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF          =      Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     

Equation for Chronic Daily Intake, surface water risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day).
EPCsw  =      Exposure point concentration in surface water (mg/L). =      Oral reference dose.

IRsw    =      Incidental ingestion rate for sediment (L/day). =      Oral slope factor.
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                            carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
Irsw =      0.01 L/day exposure to surface water during wading for adolescents and adults.
EF         =      52 dys/yr (child trespasser/adult maintenance worker).
ED        =      10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =      45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =      Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                            Cancer ! 25,550 days (child trespasser/adult maintenance worker).
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Table 11-2-21
Wetland 6 Phase IV 
Surface Water Dermal Absorbed Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N N/A N/A 1.2E+03 = UG/L 041W061002 1 / 1 NAV 1.2E+03 1.2E-03 1.0E-03 3.12E-06 4.94E-05 6.60E-05
7440393 Barium N N/A N/A 4.6E+01 = UG/L 041W061002 1 / 1 NAV 4.6E+01 4.6E-05 1.0E-03 1.20E-07 1.89E-06 2.53E-06
7440417 Beryllium N N/A N/A 3.4E-01 I UG/L 041W061002 1 / 1 NAV 3.4E-01 3.4E-07 1.0E-03 8.84E-10 1.40E-08 1.87E-08
7440439 Cadmium N N/A N/A 2.5E+00 I UG/L 041W061002 1 / 1 NAV 2.5E+00 2.5E-06 1.0E-03 6.50E-09 1.03E-07 1.38E-07
7440473 Chromium N N/A N/A 2.1E+01 = UG/L 041W061002 1 / 1 NAV 2.1E+01 2.1E-05 1.0E-03 5.46E-08 8.64E-07 1.16E-06
7440508 Copper N N/A N/A 1.9E+01 I UG/L 041W061002 1 / 1 NAV 1.9E+01 1.9E-05 1.0E-03 4.94E-08 7.82E-07 1.05E-06
7439896 Iron N N/A N/A 3.3E+03 = UG/L 041W061002 1 / 1 NAV 3.3E+03 3.3E-03 2.5E-04 2.15E-06 3.40E-05 4.54E-05
7439921 Lead N N/A N/A 4.0E+01 = UG/L 041W061002 1 / 1 NAV 4.0E+01 4.0E-05 3.4E-04 3.54E-08 5.60E-07 7.48E-07
7439965 Manganese N N/A N/A 1.1E+02 = UG/L 041W061002 1 / 1 NAV 1.1E+02 1.1E-04 1.0E-03 2.86E-07 4.53E-06 6.05E-06
7782492 Selenium N N/A N/A 6.9E+00 I UG/L 041W061002 1 / 1 NAV 6.9E+00 6.9E-06 1.0E-03 1.79E-08 2.84E-07 3.80E-07
7440622 Vanadium N N/A N/A 3.4E+00 I UG/L 041W061002 1 / 1 NAV 3.4E+00 3.4E-06 1.0E-03 8.84E-09 1.40E-07 1.87E-07
7440666 Zinc N N/A N/A 7.8E+01 = UG/L 041W061002 1 / 1 NAV 7.8E+01 7.8E-05 6.0E-04 1.22E-07 1.93E-06 2.58E-06
75343 1,1-Dichloroethane N N/A N/A 8.0E-01 I UG/L 041W061002 1 / 1 NAV 8.0E-01 8.0E-07 6.7E-03 1.78E-08 2.81E-07 3.76E-07
75354 1,1-Dichloroethene N N/A N/A 9.8E-01 I UG/L 041W061002 1 / 1 NAV 9.8E-01 9.8E-07 1.2E-02 3.93E-08 6.22E-07 8.31E-07
85018 Chlorobenzene N N/A N/A 1.1E+01 = UG/L 041W061002 1 / 1 NAV 1.1E+01 1.1E-05 2.8E-02 1.04E-06 1.65E-05 2.20E-05
156592 cis-1,2-Dichloroethene N N/A N/A 5.1E+00 = UG/L 041W061002 1 / 1 NAV 5.1E+00 5.1E-06 1.5E-02 2.46E-07 3.90E-06 5.22E-06
79016 Trichloroethene C N/A N/A 1.3E+00 = UG/L 041W061002 1 / 1 NAV 1.3E+00 1.3E-06 1.2E-02 5.68E-08 1.28E-07 4.29E-07

Notes:
Equation for Dermal Absorbed Dose, surface water risk: Equation for DAevent for organics:

Where:
DADsw           =      Dermal absorbed dose-water contact (mg/kg-day). Where:

DAevent       =      Dermal absorbed dose per event (mg/cm2-event). FA =      Fraction absorbed water (dimensionless).  From RAGS Part E, Exhibit B-4.
SA               =      Skin surface area available for contact (cm2). Kp                =      Dermal permeability coefficient of compound in water (cm/hr).
EV               =      Event frequency (events/day).        Source: (1) RAGS Part E, Exhibit B-4.

Cw               =      Chemical concentration in water (mg/cm3).
EF               =      Exposure frequency (days/year). tevent            =      Event duration (hr/event).

ED               =      Exposure duration (years). tevent            =      Lag time per event (hr/event).  From RAGS Part E, Exhibit B-4.
BW             =      Body weight (kg) 70 kg (adult) 45 kg (child). B =      Dimensionless ratio of the permeability coefficient of a compound, 
AT              =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr        calculated using the equation below:
                             carcinogenic effects AT = 70 yr x 365 dy/yr.

Equation for DAevent for inorganics:

Where:
Where: Kp                =      Dermal permeability coefficient of compound in water (cm/hr).
Kp                =      Dermal permeability coefficient of compound in water (cm/hr).                               Source: (1) RAGS Part E.
                             Source: RAGS Part E, Exhibit B-3 or Exhibit B-4 MW =      Molecular weight
Cw               =      Chemical concentration in water (mg/cm3).
tevent            =      Event duration (hr/event). Exposure Parameters:

EV        =      1 event per day (child trespasser/adult maintenance worker).
ED        =      10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =      52 dys/yr (child trespasser/adult maintenance worker).
SA        =      5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).
                              Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
BW       =      45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =      Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                              Cancer - 25,550 days (child trespasser/adult maintenance worker).
tevent      =      2.6 hrs/dy (child trespasser/adult maintenance worker).
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Table 11-2-22
Wetland 6 Phase IV 
Surface Water Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal 
Hazard 

Quotient

Dermal 
Cancer 

Risk

Dermal 
Hazard 

Quotient

Dermal 
Cancer 

Risk
Aluminum N 1.2E-03 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A 4.9E-04 N/A 6.6E-04 N/A
Barium N 4.6E-05 7.0E-02 N/A 7.0E-02 1, 2 4.9E-03 N/A 3.9E-04 N/A 5.2E-04 N/A
Beryllium N 3.4E-07 2.0E-03 N/A 7.0E-03 1 1.4E-05 N/A 1.0E-03 N/A 1.3E-03 N/A
Cadmium N 2.5E-06 5.0E-04 N/A 2.5E-02 1 1.3E-05 N/A 8.2E-03 N/A 1.1E-02 N/A
Chromium N 2.1E-05 3.0E-03 N/A 2.5E-02 1 7.5E-05 N/A 1.2E-02 N/A 1.5E-02 N/A
Copper N 1.9E-05 4.0E-02 N/A 3.0E-01 3 1.2E-02 N/A 6.5E-05 N/A 8.7E-05 N/A
Iron N 3.3E-03 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Lead N 4.0E-05 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Manganese N 1.1E-04 1.4E-01 N/A 4.0E-02 1 5.6E-03 N/A 8.1E-04 N/A 1.1E-03 N/A
Selenium N 6.9E-06 5.0E-03 N/A 5.5E-01 1 2.8E-03 N/A 1.0E-04 N/A 1.4E-04 N/A
Vanadium N 3.4E-06 7.0E-03 N/A 2.6E-02 1 1.8E-04 N/A 7.7E-04 N/A 1.0E-03 N/A
Zinc N 7.8E-05 3.0E-01 N/A 2.0E-01 2, 4 6.0E-02 N/A 3.2E-05 N/A 4.3E-05 N/A
1,1-Dichloroethane N 8.0E-07 1.0E-01 N/A 1.0E+00 3 1.0E-01 N/A 2.8E-06 N/A 3.8E-06 N/A
1,1-Dichloroethene N 9.8E-07 5.0E-02 N/A 1.0E+00 3 5.0E-02 N/A 1.2E-05 N/A 1.7E-05 N/A
Chlorobenzene N 1.1E-05 2.0E-02 N/A 7.3E-02 3 1.5E-03 N/A 1.1E-02 N/A 1.5E-02 N/A
cis-1,2-Dichloroethene N 5.1E-06 1.0E-02 N/A 1.0E+00 3 1.0E-02 N/A 3.9E-04 N/A 5.2E-04 N/A
Trichloroethene C 1.3E-06 3.0E-04 4.0E-01 8.0E-01 3 2.4E-04 5.0E-01 5.3E-04 6.4E-08 1.8E-03 2.1E-07

Notes:
Oral RfD        =      Oral reference dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral SF         =      Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI                  =      GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

        (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD   =      Dermal reference dose adjusted for ABSGI.

Dermal SF     =      Dermal slope factoradjusted for ABSGI. Risk calculation equation, noncancer:

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk:

Where:
RfDdermal =      Dermal reference dose.

RFDoral =      Oral reference dose.
SFdermal =      Dermal slope factor.
ABSGI =      GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

        (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 11-2-23
Wetland 6 Phase IV 
Surface Water Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion Hazard 
Quotient

Ingestion Cancer 
Risk

Ingestion Hazard 
Quotient

Ingestion Cancer 
Risk

Aluminum N 1.2E-03 1.0E+00 N/A 3.8E-08 N/A 2.4E-08 N/A
Barium N 4.6E-05 7.0E-02 N/A 2.1E-08 N/A 1.3E-08 N/A
Beryllium N 3.4E-07 2.0E-03 N/A 5.4E-09 N/A 3.5E-09 N/A
Cadmium N 2.5E-06 5.0E-04 N/A 1.6E-07 N/A 1.0E-07 N/A
Chromium N 2.1E-05 3.0E-03 N/A 2.2E-07 N/A 1.4E-07 N/A
Copper N 1.9E-05 4.0E-02 N/A 1.5E-08 N/A 9.7E-09 N/A
Iron N 3.3E-03 N/A N/A N/A N/A N/A N/A
Lead N 4.0E-05 N/A N/A N/A N/A N/A N/A
Manganese N 1.1E-04 1.4E-01 N/A 2.5E-08 N/A 1.6E-08 N/A
Selenium N 6.9E-06 5.0E-03 N/A 4.4E-08 N/A 2.8E-08 N/A
Vanadium N 3.4E-06 7.0E-03 N/A 1.5E-08 N/A 9.9E-09 N/A
Zinc N 7.8E-05 3.0E-01 N/A 8.2E-09 N/A 5.3E-09 N/A
1,1-Dichloroethane N 8.0E-07 1.0E-01 N/A 2.5E-10 N/A 1.6E-10 N/A
1,1-Dichloroethene N 9.8E-07 5.0E-02 N/A 6.2E-10 N/A 4.0E-10 N/A
Chlorobenzene N 1.1E-05 2.0E-02 N/A 1.7E-08 N/A 1.1E-08 N/A
cis-1,2-Dichloroethene N 5.1E-06 1.0E-02 N/A 1.6E-08 N/A 1.0E-08 N/A
Trichloroethene C 1.3E-06 3.0E-04 4.0E-01 2.0E-08 2.4E-12 3.1E-08 3.8E-12

Notes:
Oral RfD        =      Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF         =      Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     

Equation for Chronic Daily Intake, surface water risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day).
EPCsw  =      Exposure point concentration in surface water (mg/L). =      Oral reference dose.

IRsw    =      Incidental ingestion rate for sediment (L/day). =      Oral slope factor.
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                            carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
Irsw =      0.01 L/day exposure to surface water during wading for adolescents and adults.
EF         =      52 dys/yr (child trespasser/adult maintenance worker).
ED        =      10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =      45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =      Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                            Cancer ! 25,550 days (child trespasser/adult maintenance worker).

Child Trespasser Maintenance Worker

Oral RfD 
(mg/kg-day)

Oral SF 
(mg/kg-day)-1

S
W

 I
n

ci
d

en
ta

l I
n

g
es

ti
o

n

Maximum concentration 
(mg/cm3)

Exposure 
Route COPC

CDI EPC IR EF ED
BW AT

sw sw
"

# # #
#

Risk CDI SForal" #

Hazard Quotient
CDI

RfDoral
"



F"#al Remed"al I#,est"gat"o# Report 
NAS Pe#sa7ola S"te 41 

Se7t"o# 11:  Opera<le U#"t 2 ? Wetla#ds 
No,em<er 16, 2007 

 

11-3-1 

11.3 Wetland 64 — Screening Level Problem Formulation 

11.3.1 Site Description and Habitats Present at Wetland 64 

Wetla#d 64 "s a# approG"matelH 41-a7re area o# tIe easter# sIore oJ tIe upstream s"de oJ tIe 

NAS Pe#sa7ola Ya7It Bas"#, NI"7I "s "# tIe #ortIeaster# Ouadra#t oJ tIe <ase (F"gure 11-1)R  For tIe 

S"te 41 RI, tIe Wetla#d 64 7ompleG "#,est"gat"o# "#7orporated se,eral areas surrou#d"#g NAS Pe#sa7ola 

Ya7It Bas"#:  tIe soutIeast sIore oJ tIe Ya7It Bas"#, tIe ope# Nater area oJ tIe Ya7It Bas"#, a#d 

adSa7e#t Wetla#ds 7 a#d 8R  TIe ope# Nater port"o# oJ tIe Wetla#d 64 7ompleG "s approG"matelH 

20 a7res "# s"Ve, ra#g"#g Jrom a<out 2 to 15 Jeet "# deptI, a#d "s 600 to 900 Jeet N"deR  
 

 
Photograph 1 Wetland 64 — Looking south across Yacht Basin toward headwater.  
Shoreline of Magazine Point in left background. 
 

AdSa7e#t Wetla#d 7 e#7ompasses tIe doN#stream e#d oJ tIe t"le-l"#ed storm Nater 7o#du"t (Wetla#d 6) 

tIat dra"#s "#to tIe Ya7It Bas"#R  Wetla#d 6 dra"#s storm Nater ru#oJJ Jrom tIe area d"re7tlH arou#d 

Na,al A"r Te7I#"7al Tra"#"#g Ce#ter (NATTC) a#d tIe NAS CIapelR  TIe NATTC Nas pre,"ouslH tIe 

Na,al A,"at"o# Depot or NADEPR  Wetla#ds 5A a#d 5B (Se7t"o# 11R1) 7o#tr"<ute add"t"o#al d"s7Iarge to 

Wetla#d 6 (Se7t"o# 11R2), NI"7I ult"matelH d"s7Iarges "#to Wetla#d 64R   

 

AdSa7e#t Wetla#d 8 "#7ludes tIe Nester# sIore oJ MagaV"#e Po"#tR  TIe Nester# sIore oJ tIe 

Ya7It Bas"# also 7o#ta"#s tIe NAS Pe#sa7ola Ya7It Clu< a#d mar"#aR  A 7o#7rete seaNall eG"sts alo#g 

tIe sIorel"#e oJ tIe mar"#a, Jrom NI"7I se,eral do7]s Ious"#g #umerous <oats eGte#d "#to tIe 
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Ya7It Bas"#R  TIe Nester# sIore oJ tIe Ya7It Bas"# also 7o#ta"#s <u"ld"#gs, a pa,ed par]"#g area, a 

Je#7ed area Jor <oat storage, a#d road a77essR  TIe easter# <a#] oJ tIe Ya7It Bas"# rema"#s relat",elH 

u#d"stur<edR 

 

E,aluat"o# oJ maps a#d aer"al pIotograpIH Jrom 1939 a#d 1951 re,eal tIe Wetla#d 64 area Nas 

o#7e approG"matelH o#e-tI"rd larger tIa# tIe 7urre#t areaR  Somet"me aJter 1939, approG"matelH 

15 a7res "# tIe soutINest port"o# (tIe area #oN e#7ompass"#g IR S"te 11, NortI CIe,al"er 

D"sposal S"te), a#d approG"matelH 10 a7res alo#g tIe Nest s"de (tIe area #oN 7o#ta"#"#g tIe <u"ld"#g 

a#d par]"#g areas asso7"ated N"tI tIe Ya7It Bas"#), Nere J"lled^ appare#tlH 7o"#7"de#t N"tI tIe 

7o#stru7t"o# oJ tIe mar"#aR TIe J"lled area alo#g S"te 11 7o#str"7ts tIe N"dtI oJ tIe ope# Nater port"o# 

oJ Wetla#d 64 to approG"matelH 8 to 10 Jeet Jrom NIere Wetla#d 6 d"s7Iarges "#to tI"s Nater <odH to 

tIe soutIer# e#d oJ tIe mar"#aR 

 

IR s"tes pote#t"allH aJJe7t"#g Wetla#d 64 "#7lude S"te 10, OU 2 (S"tes 11, 12, a#d 30), a#d OU 6 (S"tes 9, 

29, a#d 34)R  OU 6 maH aJJe7t Wetla#d 64 <ased o# pote#t"al 7o#tam"#a#t tra#sport Jrom Wetla#d 6R  

From tIe late 1930s u#t"l tIe earlH 1950s, "#dustr"al Naste Nas d"sposed oJ a#d <ur#ed at S"te 11 

(NortI CIe,al"er D"sposal S"te)R  Wastes d"sposed oJ at tI"s s"te "#7luded Naste o"lsR  S"te 12 (S7rap 

B"#s) Nas a7t",e Jrom tIe earlH 1930s tIrougI tIe 1940s as a# area NIere Net gar<age Nas depos"ted 

"# re7epta7lesR   

 

S"te 9 (Na,H Yard D"sposal S"te) Nas used as tIe stat"o# d"sposal s"te Jor tIe old Na,H HardR  TIe 

earl"est eG"st"#g re7ords "#d"7ate tI"s d"sposal s"te Nas used Jrom 1917 to tIe earlH 1930s a#d Nas 

used pr"mar"lH to d"spose oJ ord"#arH domest"7 trasI a#d reJuseR  Co#tam"#a#ts dete7ted "# tIe so"l 

"#7lude sem"-,olat"les a#d pest"7"des (E/A`a, 1997J)R  TIe sem"-,olat"les maH <e asso7"ated N"tI S"te 23, a 

UST s"teR  Pest"7"des are <el"e,ed to represe#t #ormal appl"7at"o# res"due tIrougI <aseN"de appl"7at"o#sR  

 

S"te 10, Commodorebs Po#d, Nas used "# tIe m"d-1800s Jor u#derNater storage oJ Noode# t"m<ers Jor 

sI"p<u"ld"#gR  TIere "s #o e,"de#7e oJ IaVardous mater"al use, storage, or d"sposal at tI"s s"teR   

 

S"te 11 Nas a Jormer la#dJ"ll "# tIe NortI CIa,al"er F"eld D"sposal Area NIere "#dustr"al a#d 

mu#"7"pal Nastes Nere d"sposed a#d <ur#ed Jrom tIe late 1930s to tIe m"d-1940sR  

TNo preJa<r"7ated <u"ld"#gs (3627 a#d 3628) are #ear tIe 7e#ter oJ tIe s"teR  Bu"ld"#g 3445, at tIe 

s"tecs soutIeaster# 7or#er, "s used to store outdated oJJ"7e eOu"pme#tR  A Je#7ed area #ortI a#d 

soutI oJ Bu"ld"#g 3445 "s used Jor outs"de storage oJ <oats, tru7]s, a#d Iea,H eOu"pme#tR 

 



F"#al Remed"al I#,est"gat"o# Report 
NAS Pe#sa7ola S"te 41 

Se7t"o# 11:  Opera<le U#"t 2 ? Wetla#ds 
No,em<er 16, 2007 

 

11-3-3 

S"te 12 (S7rap B"#s) Nas tIe lo7at"o# NIere Net gar<age Nas depos"ted "# re7epta7les Jrom tIe 

earlH 1930s tIrougI tIe 1940sR  TIere "s #o e,"de#7e tIat IaVardous mater"als Nere stored or d"sposed 

oJ "# tI"s area^ altIougI "t "s poss"<le tIat IaVardous Naste or PCB-7o#ta"#"#g o"l Nas also storedR  S"te 12 

"s approG"matelH 600 Jeet Nest oJ S"te 11R  Most oJ tIe s"te "s e#7losed <H a Je#7e a#d pa,ed N"tI 7o#7reteR  

 

S"te 29 (So"l SoutI oJ Bu"ld"#g 3460) "s tIe lo7at"o# NIere se,eral e,a7uat"o# Nor]ers re7e",ed 

m"#or s]"# <ur#s Jrom 7o#ta7t N"tI a l"Ou"d "# so"l soutI oJ Bu"ld"#g 3460 "# 1981R  TIe 7Iem"7al Nas 

#e,er "de#t"J"edR   

 

S"te 30 (Bu"ld"#gs 648, 649, a#d 755) Nas a7t",e Jrom tIe 1940s tIrougI tIe 1970s as tIe 

NADEP DH#am"7 Compo#e#ts D","s"o#R  a"stor"7al a77ou#ts #ote tIe per"od"7 d"s7Iarge oJ metal plat"#g 

7ompleG eJJlue#ts "#to Wetla#d 5R  S"te 34 "s "de#t"J"ed as tIe lo7at"o# oJ sol,e#t sp"ll tIat o77urred 

#ortI oJ Bu"ld"#g 3557R 

 

11.3.2 Wetland 64 — Sample Location Description 

Phase II Sediment Sample Location Description 

TNe#tH-Jour sed"me#t samples Nere 7olle7ted a#d a#alHVed Jor tIe Wetla#d 64 ERAR  Sample lo7at"o#s 

Jor Wetla#d 64 7o,ered tIe aer"al eGte#t oJ tIe Netla#d, Jo7us"#g o# grou#dNater seeps a#d 

depos"t"o#al areasR  Wetla#d 64cs sIape (resem<l"#g a# "#,erted <ottle) Nas 7o#du7",e to a 

sampl"#g des"g# alloN"#g Jor tIree stat"o# "#ter,als at tIe N"der parts, #arroN"#g doN# to tNo stat"o# 

"#ter,als "# tIe soutIer# (#e7] oJ tIe <ottle) reg"o#, a#d e,e#tuallH o#e sampleR Ta<le 11-3-1 (ta<les 

are lo7ated at tIe e#d oJ ea7I se7t"o#) pro,"des a pIHs"7al des7r"pt"o# oJ tIe PIase II sed"me#ts 

7olle7ted at Wetla#d 64 dur"#g tIe S"te 41 RI PIase II "#,est"gat"o#s "# No,em<er 1995 a#d 

Fe<ruarH 1996R  Sed"me#ts at Wetla#d 64 Nere 7omposed oJ dar] graH orga#"7 s"lt (041M641001) to 

dar] <roN# s"ltH sa#d N"tI gra,el, orga#"7s (041M642201)R  TOC 7o#7e#trat"o#s ra#ged Jrom 0R07d at 

sample lo7at"o# 041M642401 to 19R4d at sample lo7at"o# 041M640301R 

 

Phase III Sediment Sample Location Description 

TIree sed"me#t samples Nere 7olle7ted dur"#g tIe PIase III "#,est"gat"o# oJ Wetla#d 64R  

PIase III sampl"#g Nas "#"t"ated to 7o#J"rm ele,ated dete7t"o#s at sed"me#t lo7at"o#s 041M640401, 

041M640501, a#d 041M640601R  Ta<le 11-3-2 pro,"des a pIHs"7al des7r"pt"o# oJ tIe sed"me#ts 

7olle7ted "# 1997R  PIase III sed"me#ts at Wetla#d 64 Nere dom"#ated <H J"#e sa#ds a#d superJ"#e s"lt 

a#d 7laHR  TOC 7o#7e#trat"o#s ra#ged Jrom 6R00d to 8R60dR 
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Phase III Surface Water Sample Location Description 

TNo surJa7e Nater samples Nere 7olle7ted dur"#g tIe 1997 PIase III "#,est"gat"o# oJ Wetla#d 64R 

SurJa7e Nater lo7at"o#s 041W640101 a#d 041W640501 (F"gure 11-4) Nere 7ollo7ated N"tI 

sed"me#t lo7at"o#s 7olle7ted dur"#g tIe PIase II "#,est"gat"o#R  aoNe,er, #o a#alHses Jor pIHs"7al 

parameters Nere perJormed o# tIese samplesR 

 

Phase IV/2001 Sediment Sample Location Description  

Se,e# sed"me#t samples Nere 7olle7ted a#d a#alHVed Jor tIe PIase IV Wetla#d 64 ERAR 

Sample lo7at"o#s Nere 7o#7e#trated arou#d tIe area "de#t"J"ed as S"te 11, a#d "#7luded 041M640202, 

041M640302, 041M640502 tIrougI 041M640702, 041M641102, a#d 041M642402 (F"gure 11-4)R  

Gra"# s"Ve a#alHs"s Nas #ot perJormed o# tIese sed"me#ts, altIougI TOC le,els Nere a#alHVedR  

TOC le,els ra#ged Jrom 0R14d to 18R0dR 

 

Sed"me#t lo7at"o#s 041M640202 tIrougI 041M640702 Nere 7ollo7ated at deptIs ra#g"#g Jrom 1R5 to 

3R5 JeetR  Lo7at"o#s 041M641102 a#d 041M642402 Nere "# tIe deeper port"o# oJ tIe Netla#d, N"tI 

deptIs greater tIa# 8 JeetR 

 

11.3.3 Nature and Extent of Contamination 

Phase II Sediment 

F"gure 11-4 prese#ts tIe PIase II sed"me#t sampl"#g lo7at"o#s Jor Wetla#d 64R  Ta<le 11-3-3 prese#ts a 

summarH oJ tIe a#alHt"7al results oJ tIe 24 PIase II sed"me#t samplesR 

 

Metals ? TNe#tH-tIree "#orga#"7 7o#st"tue#ts Nere dete7ted dur"#g PIase II sed"me#t sampl"#g at 

Wetla#d 64R  I#orga#"7 dete7t"o#s Nere d"str"<uted a7ross tIe e#t"retH oJ Wetla#d 64R  aoNe,er, 

estuar"#e reJere#7e ,alue eG7eeda#7es Nere mostlH 7o#7e#trated alo#g tIe #ortINester# <order oJ tIe 

sampl"#g gr"d, spe7"J"7allH sampl"#g po"#ts 041M641001, 041M641101, 041M641301, 041M641401, 

041M641601, a#d 041M641901R  Ea7I oJ tIese sampl"#g po"#ts H"elded a#alHt"7al results eG7eed"#g 

estuar"#e reJere#7e ,alues Jor ea7I oJ tIe 23 "#orga#"7 a#alHtesR  Estuar"#e reJere#7e ,alues Nere 

eG7eeded "# sampl"#g po"#ts surrou#d"#g tIese J",e lo7at"o#s "# tIe #ortINest a#d 7e#ter oJ Wetla#d 

64R Estuar"#e ,alues Nere also eG7eeded "# tIe soutIer# port"o# oJ Wetla#d 64 dur"#g tIe PIase II 

sed"me#t sampl"#g e,e#tR  TNe#tH-tNo oJ tIe 23 dete7ted 7o#st"tue#ts Nere Jou#d to eG7eed 

estuar"#e reJere#7e 7o#7e#trat"o#s at sample lo7at"o# 041M640301R  Sampl"#g po"#ts surrou#d"#g 

041M640301 Nere Jou#d to 7o#ta"# JeNer 7o#st"tue#ts eG7eed"#g estuar"#e reJere#7e 7o#7e#trat"o#sR 
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Pesticides and PCBs ? Fourtee# pest"7"de 7ompou#ds a#d tNo PCBs (aro7lor-1254 a#d aro7lor-1260) 

Nere dete7ted dur"#g PIase II sed"me#t sampl"#g at Wetla#d 64R  Total DDT Nas 7al7ulated Jor 

ea7I lo7at"o# <H add"#g tIe 7o#7e#trat"o#s oJ 4,4c-DDD, 4,4c-DDE a#d 4,4c-DDTR  L"]eN"se, a 

<aseN"de total DDT reJere#7e 7o#7e#trat"o# Nas 7al7ulated us"#g tIe <aseN"de 7o#7e#trat"o#s Jor 

tIese same 7o#st"tue#tsR   

 

TIe greatest #um<er oJ pest"7"des dete7ted "# Wetla#d 64 sed"me#ts Nas s"tuated "# tIe 

soutI 7e#tral port"o# oJ tIe Netla#d at lo7at"o#s 041M640101, 041M640201, 041M640301, 

041M640501, 041M640601, a#d 041M640801R  Ea7I oJ tIese lo7at"o#s Iad J",e or more dete7t"o#s oJ 

pest"7"de 7ompou#dsR  All otIer sampl"#g lo7at"o#s Iad Jour or JeNer pest"7"de dete7t"o#sR  PCBs Nere 

dete7ted at all sampl"#g lo7at"o#s, eG7ept Jor tIe JolloN"#g:  041M642101, 041M642201, 041M642301, 

a#d 041M642401R 

 

SVOCs ? TNe#tH-se,e# SVOCs Nere dete7ted "# sed"me#t samples 7olle7ted dur"#g PIase II sampl"#gR 

TIree oJ tIe sample lo7at"o#s (041M641201, 041M642101, a#d 041M642401) eGI"<"ted #o dete7t"o#s 

oJ SVOCsR  Lo7at"o#s 041M640101 a#d 041M640501 Iad tIe greatest #um<ers oJ SVOC dete7t"o#s N"tI 

19 a#d 20 7ompou#ds dete7ted, respe7t",elHR  TIese sampl"#g lo7at"o#s also H"elded some oJ tIe 

I"gIest 7o#st"tue#t 7o#7e#trat"o#s, espe7"allH Jor <e#Vo(<)Jluora#tIe#e a#d Jluora#tIe#eR   

 

VOCs ? Four VOCs Nere dete7ted "# sed"me#ts 7olle7ted Jrom Wetla#d 64 dur"#g PIase II sampl"#gR 

TIe greatest #um<ers oJ 7o#st"tue#ts dete7ted Nere at lo7at"o# 041M641601 lo7ated "# tIe 

#ortIer# port"o# oJ tIe Netla#dR  aoNe,er, tIe I"gIest 7o#st"tue#t 7o#7e#trat"o#s Nere lo7ated at 

041M641401, lo7ated 7loser to tIe 7e#ter oJ tIe Netla#d tIa# 041M641601R  Lo7at"o#s 041M641401 

a#d 041M641901 (d"re7tlH #ortI oJ 041M641601) ea7I Iad tNo dete7t"o#sR   

 

Phase III Sediment 

Based o# tIe results oJ tIe PIase II sampl"#g, PIase III Nas "#"t"ated to 7o#J"rm ele,ated dete7t"o#s at 

sed"me#t lo7at"o#s 041M640401, 041M640501, a#d 041M640601R  F"gure 11-4 prese#ts tIe PIase III 

sed"me#t sampl"#g lo7at"o#s Jor Wetla#d 64R  Ta<le 11-3-4 prese#ts a summarH tIe a#alHt"7al results oJ 

tIe PIase III sed"me#t sampl"#gR  

 

Metals ? TNe#tH-tNo metals Nere dete7ted at tIe PIase III sed"me#t samples 7olle7ted at 

Wetla#d 64R  All 22 7o#st"tue#ts Nere dete7ted at sample lo7at"o# 041M640501R  Metals dete7ted 

eG7eeded reJere#7e 7o#7e#trat"o# at tIe maSor"tH oJ tIe sed"me#t sample lo7at"o#sR  
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TIe PIase III sample results Nere "# 7lose agreeme#t N"tI tIe PIase II results, N"tI tIe eG7ept"o# oJ 

sample lo7at"o# 041M640601R  Results Jrom tI"s sampl"#g lo7at"o# d"JJered <H up to J",e t"mes tIe 

or"g"#al 7o#7e#trat"o#R 

 

Pesticides and PCBs ? Se,e# pest"7"de 7ompou#ds a#d o#e PCB (aro7lor-1260) Nere dete7ted 

dur"#g PIase III sed"me#t sampl"#gR  I# ge#eral, tIe PIase II a#d III pest"7"de a#d PCB a#alHt"7al 

results Nere #ot "# agreeme#tR  Sampl"#g lo7at"o# 041M640401 7o#ta"#ed tIe greatest #um<er oJ 

7o#st"tue#ts, as Nell as I"gIest 7o#7e#trat"o#s dur"#g PIase IIIR  Co#7e#trat"o#s dur"#g PIase III ,ar"ed 

Jrom PIase II <H mult"ples oJ J",e or e,e# <H Ja7tors oJ 10R   

 

SVOCs ? E"gItee# SVOCs Nere dete7ted dur"#g PIase III at Wetla#d 64R  All sample lo7at"o#s Iad 

dete7t"o#sR  All 7o#st"tue#ts, eG7ept Jor d"<e#VoJura#, Nere dete7ted at sampl"#g lo7at"o# 041W640401R 

Co#7e#trat"o#s oJ ma#H 7o#st"tue#ts dur"#g PIase III d"JJered Jrom PIase II 7o#7e#trat"o#s <H as l"ttle 

as mult"ples oJ tNo or as great as Ja7tors oJ 10, N"tI tIe greatest d"JJere#7es Jou#d at 

sampl"#g lo7at"o# 041W640601R 

 

VOCs ? TIe o#lH VOC dete7ted "# sed"me#t samples dur"#g PIase III sampl"#g Nas a7eto#eR 

Co#7e#trat"o#s Jor a7eto#e Jou#d at sampl"#g lo7at"o#s 041W640401 a#d 041W640501 Nere 

7ompara<le to 7o#7e#trat"o#s Jou#d dur"#g PIase IIR  A7eto#e Nas #ot dete7ted dur"#g PIase III at 

sampl"#g lo7at"o# 041W640601R 

 

Phase IV Sediment 

F"gure 11-4 prese#ts tIe PIase IV sed"me#t sampl"#g lo7at"o#s Jor Wetla#d 64R  Ta<le 11-3-5 prese#ts 

a summarH oJ tIe a#alHt"7al results oJ tIe se,e# sed"me#t samplesR 

 

Metals ? TNe#tH metals Nere dete7ted "# sed"me#t samples ta]e# dur"#g PIase IV at Wetla#d 64R  

TIe d"str"<ut"o# oJ dete7t"o#s a#d reJere#7e ,alue eG7eeda#7es Nere at lo7at"o#s 041M640202, 

041M640302, 041M640502, 041M640602, a#d 041M641102, lo7ated N"tI"# tIe soutI 7e#tral area oJ 

tIe Netla#dR  TIese lo7at"o#s ge#erallH eGI"<"ted tIe I"gIest 7o#7e#trat"o#s oJ metals as Nell as 

d",ers"tHR  TIe otIer tNo lo7at"o#s eGI"<"ted mult"ple dete7t"o#s <ut o#lH Iad tNo eG7eeda#7es at 

041M640702 a#d #o eG7eeda#7es at 041M642402R   

 

Pesticides and PCBs ? Four pest"7"des Nere dete7ted dur"#g PIase IV at Wetla#d 64R  

All Jour 7o#st"tue#ts Nere dete7ted at sampl"#g lo7at"o# 041M640602, N"tI 4,4c-DDD a#d total DDT 

eG7eed"#g tIe"r <aseN"de reJere#7e ,aluesR  Lo7at"o# 041M640202 eG7eeded "ts <aseN"de reJere#7e 

7o#7e#trat"o# Jor 4,4c-DDER 
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SVOCs ? Te# SVOCs Nere dete7ted "# tIe se,e# sed"me#t samples dur"#g PIase IV at Wetla#d 64R  

Dur"#g PIase II, 27 7o#st"tue#ts Nere dete7ted "# tIe 24 sed"me#t samples 7olle7tedR  

S"m"lar 7o#st"tue#ts Nere 7ompared a#d sampl"#g lo7at"o# 041M640601/041M640602 Iad 

7ompara<le dete7t"o#sR  I# ge#eral, tIe 7o#7e#trat"o#s Nere s"m"lar to tIose o<ser,ed dur"#g PIase IIR 

  

 

VOCs ? No VOCs Nere dete7ted dur"#g PIase IV at Wetla#d 64R 

 

Phase III Surface Water 

F"gure 11-4 prese#ts tIe PIase III surJa7e Nater sampl"#g lo7at"o#s Jor Wetla#d 64R  Ta<le 11-3-6 

prese#ts a summarH oJ tIe a#alHt"7al results oJ tIe tNo PIase III surJa7e Nater samplesR 

 

Metals ? Se,e#tee# metals Nere dete7ted dur"#g PIase III surJa7e Nater sampl"#g at Wetla#d 64R  

TIe d"str"<ut"o# oJ metals dete7t"o#s a#d reJere#7e ,alue eG7eeda#7es dur"#g PIase III at Wetla#d 64 

Nere eOuallH d"str"<uted <etNee# sampl"#g lo7at"o#s 041W640101 a#d 041W640501 <otI 

lo7ated toNard tIe soutIer# e#d oJ Wetla#d 64R  OJ tIe 17 dete7ted metals, e"gIt eG7eeded estuar"#e 

reJere#7e ,aluesR  S"G oJ tIe e"gIt a#alHtes eG7eed"#g reJere#7e ,alues (<ar"um, 7al7"um, mag#es"um, 

ma#ga#ese, potass"um, a#d sod"um) Nere Jou#d "# <otI sample lo7at"o#sR  ReJere#7e ,alues Jor 

7Irom"um Nere eG7eeded o#lH at sampl"#g po"#t 041W640501, a#d reJere#7e ,alues Jor V"#7 Nere 

eG7eeded o#lH at sampl"#g po"#t 041W640101R  

 

Pesticides and PCBs ? Beta-BaC Nas tIe o#lH pest"7"de 7ompou#d dete7ted dur"#g PIase III 

surJa7e Nater sampl"#g at Wetla#d 64R  TI"s 7ompou#d Nas Jou#d at sample lo7at"o# 041W640101R 

 

SVOCs ? No SVOCs Nere dete7ted dur"#g PIase III surJa7e Nater sampl"#g at Wetla#d 64R 

 

VOCs ? S"G VOCs Nere dete7ted "# surJa7e Nater samples 7olle7ted Jrom Wetla#d 64 dur"#g PIase III 

sampl"#gR  TIe greatest #um<er oJ 7o#st"tue#ts dete7ted a#d ge#erallH tIe I"gIest 7o#7e#trat"o#s Nere 

at lo7at"o# 041W640101, lo7ated toNard tIe soutIer# e#d oJ tIe Netla#d 

 

11.3.4 Ecological Risk Assessment 

11.3.4.1 Phase II Investigation Summary 

Sediment Screening — Level Risk-Exposure Estimation and Risk Calculation 

As prese#ted "# Ta<le 11-3-7, tIe sed"me#t samples Nere 7ompared N"tI s7ree#"#g ,alues "# 

a77orda#7e N"tI tIe pro7edures des7r"<ed "# Se7t"o# 8R  All parameters N"tI ahs greater tIa# 1 or N"tI 

#o s7ree#"#g ,alues Nere 7arr"ed JorNard to COPC reJ"#eme#tR  A l"st oJ all COPCs aJter s7ree#"#g "s 



F"#al Remed"al I#,est"gat"o# Report 
NAS Pe#sa7ola S"te 41 

Se7t"o# 11:  Opera<le U#"t 2 ? Wetla#ds 
No,em<er 16, 2007 

 

11-3-8 

"#7luded "# Ta<le 11-3-8R 

Baseline Problem Formulation — Wetland 64 Sediment COPC Refinement 

Dur"#g tIe COPC reJ"#eme#t, add"t"o#al "#Jormat"o# Nas used to Ielp e,aluate tIe pote#t"al Jor r"s] at 

S"te 41 <ased o# eGposure to tIe 7o#st"tue#ts "#7luded as prel"m"#arH COPCsR  TI"s r"s] assessme#t 

prese#ts a stateme#t oJ pote#t"al r"s] Jor ea7I oJ tIe COPCsR   

 

TIe COPC reJ"#eme#t pro7ess "#7luded: 

 

i Compar"so# oJ maG"mum 7o#7e#trat"o#s to RVs 

i Compar"so# oJ a,erage 7o#7e#trat"o#s to SVs a#d RVs 

i Compar"so# to <aseN"de (reJere#7e) 7o#7e#trat"o#s Jor total DDT 

i Compar"so# oJ "#orga#"7 7o#st"tue#ts to reJere#7e Netla#d ,alues 

i Regress"o# a#alHs"s oJ "#orga#"7 7o#st"tue#ts 

i D" Toro EOP ShGs Jor VOCs  

i Compar"so# to SNartV 7o#se#sus ,alues  

i Mea# ERM Ouot"e#ts 

i Des7r"pt"o# oJ eG7eeda#7es oJ RVs a#d tIe"r eGte#t 

 

TIe metIods used "# tIe COPC reJ"#eme#t Jor tIe S"te 41 ERA Pro7ess are deta"led "# Se7t"o# 8R 

Compar"so# oJ maG"mum dete7ted 7o#7e#trat"o#s N"tI reJ"#eme#t ,alues are prese#ted "# Ta<le 11-3-9R 

COPCs reta"#ed aJter reJ"#eme#t are prese#ted "# Ta<le 11-3-10R  Add"t"o#allH, tIe ta<les 7ompare: 

1) a,erage 7o#7e#trat"o#s to s7ree#"#g a#d reJ"#eme#t ,alues to assess pote#t"al eGposure a7ross tIe 

e#t"re Netla#d, a#d 2) Wetla#d 64 7o#7e#trat"o#s to reJere#7e 7o#7e#trat"o#sR 

 

At Wetla#d 64, total DDT a#d "ts daugIter produ7t, 4,4b-DDD, Nere dete7ted a<o,e <aseN"de le,els a#d 

Nere 7arr"ed JorNard as COPCs (Ta<le 11-3-9)R  Total DDT 7o#7e#trat"o#s are prese#ted "# F"gure 11-5R 

For Wetla#d 64, alum"#um, arse#"7, <ar"um, <erHll"um, 7adm"um, 7al7"um, 7Irom"um, 7o<alt, 7opper, 

"ro#, lead, mag#es"um, ma#ga#ese, mer7urH, #"7]el, potass"um, sele#"um, s"l,er, sod"um, 

tIall"um, ,a#ad"um, a#d V"#7 eG7eeded tIe"r S"te 41 JresINater sed"me#t reJere#7e 7o#7e#trat"o#s 

(Ta<le 11-3-9)R  Arse#"7 a#d #"7]el 7o#7e#trat"o#s Nere <eloN RV^ tIereJore, tIese 7o#st"tue#ts Nere 

#ot reta"#ed as COPCsR  Cal7"um, mag#es"um, potass"um, a#d sod"um are esse#t"al #utr"e#ts a#d are 

#ot 7arr"ed JorNard "# tIe ERA pro7essR    

 

Based o# regress"o# a#alHs"s oJ tIe PIase II Wetla#d 64 data, NIe# 7ompared to alum"#um 

7o#7e#trat"o#s, <ar"um, 7adm"um, 7Irom"um, 7opper, lead, mer7urH, a#d V"#7 Nere "de#t"J"ed as 

outl"ers at ,ar"ous sample lo7at"o#sR  WIe# 7ompared to "ro# 7o#7e#trat"o#s, ,ar"ous sample lo7at"o#s 
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7o#7e#trat"o#s Nere "de#t"J"ed as outl"ers Jor <ar"um, 7adm"um, 7Irom"um, 7opper, lead, mer7urH, 

a#d V"#7R 

 

Bar"um Nas "de#t"J"ed as a# outl"er, NIe# 7ompared to alum"#um at sample lo7at"o#s 041M640301 a#d 

041M640501R  Cadm"um Nas "de#t"J"ed as a# outl"er at sample lo7at"o#s 041M640201, 041M640301, 

041M640501, 041M640601, a#d 041M641101^ IoNe,er, V"#7 Nas "de#t"J"ed as a# outl"er, NIe# 

7ompared to V"#7 Jor all tIe pre,"ous sample lo7at"o#s, eG7ept Jor 041M641101R  CIrom"um a#d 

lead 7o#7e#trat"o#s Nere "de#t"J"ed as outl"ers, NIe# 7ompared to alum"#um Jor 

sample lo7at"o#s 041M640201 tIrougI 041M640601R  CIrom"um Nas also "de#t"J"ed at sample lo7at"o# 

041M641101R  TIe JolloN"#g sample lo7at"o#s Nere "de#t"J"ed as outl"er Jor 7opper 7o#7e#trat"o#s, 

NIe# 7ompared to alum"#um 7o#7e#trat"o#s:  041M640201, 041M640301, 041M640501, a#d 

041M641001R  Mer7urH 7o#7e#trat"o#s at sample lo7at"o#s 041M640301 tIrougI 041M640501, 

041M641901, a#d 041M642401 Nere "de#t"J"ed as outl"ers, NIe# 7ompared to alum"#um 

7o#7e#trat"o#sR 

 

Dur"#g regress"o# a#alHs"s 7ompar"so# <etNee# "ro# 7o#7e#trat"o#s a#d 7opper a#d V"#7 7o#7e#trat"o#s, 

sample lo7at"o#s 041M640301 a#d 041M640501 Nere "de#t"J"ed as outl"ers, NIere as 

<ar"um 7o#7e#trat"o#s Nere "de#t"J"ed as outl"ers, o#lH at sample lo7at"o# 041M640301R  CIrom"um a#d 

lead 7o#7e#trat"o#s Nere "de#t"J"ed as outl"ers NIe# 7ompared to "ro# at 

sample lo7at"o#s 041M640201 tIrougI 041M640501R  Lead 7o#7e#trat"o#s Nere also "de#t"J"ed as 

sample lo7at"o#s 041M640601 a#d 041M641001R  WIe# "ro# a#d 7adm"um 7o#7e#trat"o#s Nere 

7ompared, sample lo7at"o#s 041M640201, 041M640301, 041M640501, a#d 041M641101 Nere 

"de#t"J"ed as outl"ersR  Sample lo7at"o#s 041M640301, 041M640401, 041M641901, a#d 041M642401 

Nere "de#t"J"ed as outl"ers, dur"#g tIe 7ompar"so# oJ mer7urH 7o#7e#trat"o#s to "ro# 7o#7e#trat"o#sR 

 

Se,eral add"t"o#al orga#"7 7o#st"tue#ts Nere dete7ted a#d reta"#ed dur"#g tIe ERA pro7ess due to 

eG7eed"#g ahs or #o appropr"ate s7ree#"#g ,aluesR  N"#e PAas, se,e# pest"7"des, 10 SVOCs, a#d 

Jour VOCs Nere dete7ted a#d reta"#edR  WIe# #ormal"Ved to dete7ted TOC 7o#7e#trat"o#s, <otI VOCs 

a#d PAas do #ot appear to <e r"s] dr",ers Jor Wetla#d 64R  Normal"Ved Total PAas are prese#ted "# 

F"gure 11-6R  Car<o# d"sulJ"de Nas #ot addressed <H tI"s metIod a#d N"ll <e 7arr"ed JorNard as a COPC 

"# tIe ERA pro7essR 

 

Ta<le 11-3-11 prese#ts tIe Mea# ERL a#d ERM ,alues, tIe Mea# ERM huot"e#ts, a#d tIe 

Mea# ERM huot"e#t CategorH <H "#d","dual sample lo7at"o#R  Based o# tI"s approa7I, 

e"gIt lo7at"o#s (041M6407, 041M6409, 041M6412, 041M6415, 041M6418, 041M6420, 041M6421, a#d 

041M6423) Nere determ"#ed to <e CategorH 1, "#d"7at"#g tIat tIese sed"me#ts Nere 7o#s"dered 
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#o#toG"7R  F",e lo7at"o#s (041M6404, 041M6408, 041M6417, 041M6422, a#d 041M6424) Nere 

determ"#ed to <e CategorH 2, "#d"7at"#g sed"me#ts "# tIese Netla#ds, a77ord"#g to tests e,aluated "# 

de,elop"#g tI"s metIodologH, Iad a,erage sur,",al rates oJ approG"matelH 80d oJ 7o#trol sed"me#ts^ 

IoNe,er, tI"s CategorH also Ias tIe I"gIest le,el oJ u#7erta"#lH "# pred"7t"#g toG"7"tHR  

Sample lo7at"o#s 041M6401 tIrougI 041M6403, 041M6405, 041M6406, 041M6410, 041M6411, 

041M6413, 041M6414, 041M6416, a#d 041M6419 Nere determ"#ed to <e CategorH 3, NI"7I a77ord"#g 

to tIe stud"es, a<out 50d oJ tIe samples Nere Jou#d to <e toG"7 a#d a,erage sur,",al Nas a<out 

60-70dR F"gure 11-7 sIoNs tIe Mea# ERM Ouot"e#t Jor ea7I sed"me#t sample lo7at"o# at Wetla#d 64R   

 

At Wetla#d 64, tIe I"gIest "#orga#"7 eG7eeda#7es Nere all dete7ted at sample lo7at"o# 041M640301R  

Cadm"um ge#erated tIe largest "#orga#"7 SV a#d RV ahs (57R1 a#d 9R17, respe7t",elH)R  OJ tIe 

24 sed"me#t samples, 10 lo7at"o#s eG7eeded tIe 7adm"um RVR  TIe otIer RV eG7eeda#7es Nere Jor 

7Irom"um, 7opper, lead, mer7urH, s"l,er, a#d V"#7, all oJ NI"7I Nere eG7eeda#7es at 

lo7at"o# 041M640301R  Based o# tIe a#alHs"s oJ tIe "#orga#"7 7o#st"tue#ts dete7ted at Wetla#d 64, 

7adm"um a#d 7Irom"um Nere tIe pr"marH 7o#7er# Jor pote#t"al r"s] due to I"gI ahs a#d 

relat",elH N"despread dete7t"o#sR  F"Jtee# oJ 24 sample lo7at"o#s eG7eeded SVs, a#d 10 oJ 24 samples 

eG7eeded tIe RV Jor 7adm"umR  TNel,e oJ 24 sample lo7at"o#s eG7eeded SVs, a#d 11 oJ 24 eG7eeded 

tIe RV Jor 7Irom"umR  Copper, lead, mer7urH, a#d V"#7 Nere prese#t at 7o#7e#trat"o#s tIat maH aJJe7t 

e7olog"7al re7eptors a#d Nere 7arr"ed JorNard as COPCsR 

 

Sample lo7at"o# 041M640201 Nas tIe stat"o# N"tI tIe I"gIest 4,4c-DDD a#d 4,4c-DDT le,elsR 

TI"s lo7at"o# "s "# tIe soutIer# e#d oJ tIe Netla#d, NIere Wetla#d 6 d"s7Iarges "#to Wetla#d 64R 

Total DDT a#d "ts daugIter produ7ts Nere dete7ted tIrougIout tIe e#t"re Netla#dR  Based o# total DDT 

N"despread eG7eeda#7e oJ SV a#d RV a#d mag#"tude oJ tIe ahs ge#erated, "t Nas "#7luded as a COPC 

a#d e,aluated JurtIerR  Total DDT Nas "#7luded as a COPC "# tIe OU-N"de Jood-7Ia"# modelsR 

 

TIe rema"#"#g pest"7"des, PCBs, a#d SVOCs Nere dete7ted at ,ar"ous lo7at"o#s tIrougIout tIe Netla#dR 

 

COPCs appeared 7lustered arou#d tIe ma#-made spo"l po"#t adSa7e#t to sample lo7at"o#s 041M640201 

tIrougI 041M640701R  TIe I"gIest "#orga#"7 eG7eeda#7es Nere 7o#s"ste#tlH dete7ted at 

lo7at"o# 041M640301 dur"#g tIe PIase II "#,est"gat"o#R  Boat a7t","tH "s ,erH I"gI "# tI"s 

#aturallH sIeltered "#let, a#d <oat moor"#g Ias "#7reased o,er 150d, s"#7e "#"t"al "#,est"gat"o#s Nere 

<egu# "# 1992R  PAa dete7t"o#s "# sed"me#ts dur"#g PIase II a#d III maH <e attr"<uta<le to 

surJa7e Nater ru#oJJ Jrom tIe par]"#g area asso7"ated N"tI tIe Na,H Ya7It Clu< a#d mar"#a a#d 

#ear<H S"te 11R 
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No surJa7e Nater samples Nere 7olle7ted dur"#g tIe PIase II "#,est"gat"o# at Wetla#d 64R 

TIe 7o#7eptual model <eloN sHm<ol"Ves NI"7I e#,"ro#me#tal Ia<"tats maH <e "mpa7ted <H Wetla#d 64 

PIase II sed"me#t 7o#st"tue#ts reta"#ed dur"#g tIe ERA pro7essR  Wetla#d 6 Nas pre,"ouslH "de#t"J"ed as 

a Red-Coded Wetla#d, "#d"7at"#g 7o#tam"#a#ts Nere dete7ted a#d appear to <e d"re7tlH related to 

#ear<H IR s"tesR 

 
Wetland 64 Complex 

Conceptual Site Model 

Fish

Surface
Water

Sediment

Fish-Eating  
Mammals

OU 2, OU 10, OU 6, Site 10, Site 23  
and 34

Surface Soil and Groundwater

Fish-Eating Birds

Benthic 
Invertebrates

Sediment and Surface Water 
from 

Wetlands 5A, 5B, and 6

Note: The Wetland 64 
Complex is composed of 

Wetlands 7, 8 and 64.   
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11.3.4.2 Phase III Investigation Summary 

Add"t"o#al "#,est"gat"o# Nas determ"#ed to <e #e7essarH at Wetla#d 64 <ased o# tIe PIase II resultsR  

TIe JolloN"#g assessme#t a#d measureme#t e#dpo"#ts Nere sele7ted: 

 
Wetland Groups and 

Representative Wetlands(s) Assessment Endpoints Measurement Endpoints 

Wetla#d 64 

A) Sur,",al oJ ma7ro-"#,erte<rates 
asso7"ated N"tI tIe <e#tI"7 
e#,"ro#me#t 

A1) 10-daH ampI"pod, Lepto7Ie"rus 
plumulosus, sur,",al  
A2) 10-daH polH7Iaete, Nea#tIes 
ar#a7eode#tata, sur,",al a#d groNtI 
(<H Ne"gIt) 
A3) Be#tI"7 7ommu#"tH "#d"7"es 

Wetla#d 64 
B) B"oa77umulat"o# "# Nad"#g <"rds, 
mammals, a#d <"rds 

B1) TIese e#dpo"#ts N"ll <e e,aluated 
"# tIe Food-7Ia"# Model "# 
Se7t"o# 11R4 

 

As deta"led "# tIe F"#al  RI/FS SAP Adde#dum E/A`a, 1997d), add"t"o#al data Nere 7olle7ted Jrom 

tIree lo7at"o#s (041M6404 tIrougI 041M6406) N"tI"# Wetla#d 64 "# 1997, NIere COPC 7o#7e#trat"o#s 

Nere I"gIR  

 

TIese samples Nere a#alHVed Jor tIe JolloN"#g parameters: 

 

! La<oratorH a#alHs"s oJ Jull TAL/TCL L"st eG7ept Jor mer7urH 

! TOC a#d otIer pIHs"7al parameters 

! Sed"me#t toG"7"tH test"#g 

! Be#tI"7 Commu#"tH I#d"7es 

 

I# 2001, add"t"o#al sed"me#t a#d J"sI samples Nere 7olle7ted Jor la<oratorH a#alHs"s Jor use "# tIe 

Food-7Ia"# Models "# Se7t"o# 11R4R   

 

Sediment Screening — Level Risk-Exposure Estimation and Risk Calculation 

As prese#ted "# Ta<le 11-3-12, tIe sed"me#t samples Nere 7ompared N"tI s7ree#"#g ,alues "# 

a77orda#7e N"tI tIe pro7edures des7r"<ed "# Se7t"o# 8R  All parameters N"tI ahs greater tIa# 1 or N"tI 

#o s7ree#"#g ,alues Nere 7arr"ed JorNard to COPC reJ"#eme#tR  A l"st oJ all COPCs aJter s7ree#"#g "s 

"#7luded "# Ta<le 11-3-13R 

 

Baseline Problem Formulation — Sediment COPC Refinement 

TIe same approa7I (Se7t"o# 11R3R4R1) used to reJ"#e Wetla#d 64 PIase II sed"me#ts Nere appl"ed to 

Wetla#d 64 PIase III sed"me#tsR 
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TIe metIods used "# tIe COPC reJ"#eme#t Jor tIe S"te 41 ERA Pro7ess are deta"led "# Se7t"o# 8R 

Compar"so# oJ maG"mum dete7ted 7o#7e#trat"o#s N"tI reJ"#eme#t ,alues are prese#ted "# 

Ta<le 11-3-14R  COCPs reta"#ed aJter reJ"#eme#t are prese#ted "# Ta<le 11-3-15R  Add"t"o#allH, tIe 

ta<les 7ompare: 1) a,erage 7o#7e#trat"o#s to s7ree#"#g a#d reJ"#eme#t ,alues to assess pote#t"al 

eGposure a7ross tIe e#t"re Netla#d, a#d 2) Wetla#d 64 7o#7e#trat"o#s to reJere#7e 7o#7e#trat"o#sR 

 

At Wetla#d 64, total DDT a#d 4,4c-DDD Nere dete7ted at 7o#7e#trat"o#s greater tIa# <aseN"de a#d 

Nere reta"#ed as COPCsR  To address tI"s JurtIer, total DDT N"ll <e "#7luded as a COPC "# tIe 

OU-N"de Jood-7Ia"# modelsR  Alum"#um, arse#"7, <ar"um, <erHll"um, 7adm"um, 7al7"um, 7Irom"um, 

7o<alt, 7opper, "ro#, lead, mag#es"um, ma#ga#ese, mer7urH, potass"um, sele#"um, s"l,er, sod"um, 

,a#ad"um, a#d V"#7 eG7eeded tIe"r S"te 41 estuar"#e reJere#7e 7o#7e#trat"o#sR   

 

Based o# regress"o# a#alHs"s oJ tIe PIase III Wetla#d 64 data 7olle7ted "# 1997, NIe# 7ompared to 

alum"#um 7o#7e#trat"o#s, 7opper Nas "de#t"J"ed as a# outl"er Jor sample lo7at"o# 041M640501R 

WIe# 7ompared to "ro# 7o#7e#trat"o#s, 7adm"um a#d 7Irom"um Nere "de#t"J"ed as outl"ers at 

sample lo7at"o# 041M640601R  Sample lo7at"o# 041M640401 Nas "de#t"J"ed as a# outl"er dur"#g tIe 

7ompar"so# oJ V"#7 to "ro# 7o#7e#trat"o#sR 

 

Se,eral orga#"7 7o#st"tue#ts Nere dete7ted a#d reta"#ed dur"#g tIe ERA pro7ess due to ah 

eG7eeda#7es or #o appropr"ate s7ree#"#g ,aluesR  N"#e PAa 7o#st"tue#ts Nere dete7ted a#d reta"#edR  

Four pest"7"des (d"eldr"#, e#dosulJa# I, total 7Ilorda#e, a#d total BaC) Nere also e,aluated JurtIerR  

Se,e# SVOCs a#d o#e VOC (a7eto#e) Nere reta"#edR  WIe# #ormal"Ved to dete7ted TOC 

7o#7e#trat"o#s, <otI VOCs a#d PAas do #ot appear to <e r"s] dr",ers Jor Wetla#d 64R 

 

Ta<le 11-3-16 prese#ts tIe Mea# ERL a#d ERM ,alues, tIe Mea# ERM huot"e#ts, a#d tIe Mea# ERM 

huot"e#t CategorH <H "#d","dual sample lo7at"o#R  Based o# tI"s approa7I, tNo lo7at"o#s (041M640401 

a#d 041M640501) Nere determ"#ed to <e CategorH 3, NI"7I a77ord"#g to tIe stud"es, a<out 50d oJ tIe 

samples Nere Jou#d to <e toG"7 a#d a,erage sur,",al Nas a<out 60-70dR  Lo7at"o# 041M640601 Nas 

determ"#ed to <e CategorH 4, "#d"7at"#g tIat sed"me#ts Jrom tI"s s"te Ia,e a I"gI pro<a<"l"tH to 7ause 

ad,erse eJJe7tsR  F"gure 11-7 sIoNs tIe Mea# ERM 7ategorH Jor ea7I 1997 PIase III sed"me#t 

sample lo7at"o# at Wetla#d 64R 

 

Surface Water Screening — Level Risk-Exposure Estimation and Risk Calculation 

As prese#ted "# Ta<le 11-3-17, tIe surJa7e Nater samples Nere 7ompared N"tI s7ree#"#g ,alues "# 

a77orda#7e N"tI tIe pro7edures des7r"<ed "# Se7t"o# 8R  All parameters N"tI ahs greater tIa# 1 or N"tI 
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#o s7ree#"#g ,alues Nere 7arr"ed JorNard to COPC reJ"#eme#tR  A l"st oJ all COPCs aJter s7ree#"#g "s 

"#7luded "# Ta<le 11-3-18R 

 

Baseline Problem Formulation — Wetland 64 Surface Water COPC Refinement 

Dur"#g tIe surJa7e Nater COPC reJ"#eme#t, add"t"o#al "#Jormat"o# Nas used to Ielp e,aluate tIe 

pote#t"al Jor r"s] at S"te 41 <ased o# eGposure to tIe 7o#st"tue#ts "#7luded as prel"m"#arH COPCsR   

 

TIe COPC reJ"#eme#t pro7ess "#7luded: 

 

i Compar"so# oJ maG"mum SV 7o#7e#trat"o#s to a,erage SV 7o#7e#trat"o#s 

i Compar"so# oJ "#orga#"7 7o#st"tue#ts to reJere#7e Netla#d ,alues 

i Des7r"pt"o# oJ surJa7e Nater eG7eeda#7es a#d tIe"r eGte#t 

 

TIe metIods used "# tIe COPC reJ"#eme#t "# tIe S"te 41 ERA pro7ess are deta"led "# Se7t"o# 8R 

Compar"so# oJ maG"mum dete7ted 7o#7e#trat"o#s N"tI reJ"#eme#t ,alues are prese#ted "# 

Ta<le 11-3-19R  COPCs reta"#ed aJter reJ"#eme#t are prese#ted "# Ta<le 11-3-20R  Add"t"o#allH, tIe 

ta<les 7ompare a,erage 7o#7e#trat"o#s to s7ree#"#g a#d reJ"#eme#t ,alues to assess pote#t"al eGposure 

a7ross tIe e#t"re Netla#dR 

 

For Wetla#d 64, <ar"um, 7al7"um, mag#es"um, ma#ga#ese, potass"um, a#d sod"um eG7eeded tIe"r 

S"te 41 estuar"#e reJere#7e surJa7e Nater 7o#7e#trat"o#s (Ta<le 11-3-19) a#d Nere reta"#ed as COPCs 

Jor Wetla#d 64 surJa7e NaterR  O#e pest"7"de (total BaC), a#d Jour VOCs (1,1-d"7IloroetIa#e, 

1,2-d"7IloroetIe#e (total), a7eto#e, a#d tr"7IloroetIe#e) Nere dete7ted at sample lo7at"o# 041W640101 

a#d Nere reta"#ed as  surJa7e Nater COPCsR 

 

11.3.4.3 Comparison of Phase II and III Sediment Results 

BotI tIe PIase II a#d III results "#d"7ated "#orga#"7 7o#st"tue#ts, pest"7"des, a#d SVOCs Nere oJ 

greatest 7o#7er# "# Wetla#d 64R  Co#7e#trat"o#s de7reased amo#g "#orga#"7 7o#st"tue#ts 7ommo# 

<etNee# tIe tNo pIases^ IoNe,er, orga#"7 7ompou#d ge#erallH "#7reasedR  SurJa7e Nater Nas 

o#lH 7olle7ted dur"#g tIe 1997 PIase III s"te "#,est"gat"o#^ tIereJore, 7ompar"so#s to PIase II 7a##ot 

<e madeR 

 

TIe d"JJere#7es <etNee# tIe PIase II a#d III sampl"#g eJJorts are prese#ted <eloNR 
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Sediment 

Constituent Wetland 64 Phase II Wetland 64 Phase III Difference 

Metals (mg/kg) 

Alum"#um 26,800 8,900 -17,900 de7rease 
Bar"um 1,280 17R1 -1,262R9 de7rease 
BerHll"um 1R3 0R34 -0R96 de7rease 
Cadm"um 38R6 21 -17R6 de7rease 
Cal7"um 6,630 3,210 -3,420 de7rease 
CIrom"um 1,800 868 -932 de7rease 
Co<alt 6R1 3R4 -2R7 de7rease 
Copper 255 146 -109 de7rease 
Iro# 38,200 13,600 24,600 de7rease 
Lead 634 346 -288 de7rease 
Mag#es"um 9,390 4,190 -5,200 de7rease 
Potass"um 3,560 1,350 -2,210 de7rease 
Sele#"um 3R1 1R6 -1R5 de7rease 
S"l,er 5R1 3 -2R1 de7rease 
Sod"um 30,200 18,300 -11,900 de7rease 
Va#ad"um 43R4 18R4 -25 de7rease 
j"#7 481 468 -13 de7rease 

Organics ( g/kg) 

E#dosulJa# I 0R76 2R4 k1R64 "#7rease 
Total BaCs 2R98 21R7 k18R72 "#7rease 
Total CIlorda#es 18R5 11R7 -6R8 de7rease 
4,4c-DDD 140 89 -51 de7rease 
Total DDT 214 196 -18 de7rease 
Total PCBs 640 1,220 k580 "#7rease 
Be#Vo(<)Jluora#tIe#e 2,600 1,800 -800 de7rease 
Be#Vo(g,I,")perHle#e 590 980 k390 "#7rease 
Be#Vo(])Jluora#tIe#e 250 1,900 k1,650 "#7rease 
Car<aVole 400 800 k400 "#7rease 
D"<e#VoJura# 85 250 k165 "#7rease 
I#de#o(1,2,3-7d)pHre#e 600 1,000 k400 "#7rease 
A7eto#e 420 32 -388 de7rease 

 
Notes: 
mg/]g l M"ll"grams per m"lograms 
ng/]g l M"7rograms per m"lograms 
 

Evaluation of Assessment Endpoints 

I# add"t"o# to tIe 7Iem"7al a#alHses dur"#g tIe PIase III sampl"#g eJJort, tIree sed"me#t samples Nere 

7olle7ted Jor NIole sed"me#t toG"7"tH tests, as Nell as spe7"es d",ers"tH a#alHs"sR  Se7t"o# 8 des7r"<es tIe 

rat"o#ale a#d "#te#t Jor tI"s add"t"o#al "#Jormat"o#R 
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Assessment Endpoint A — Survival, Growth, and Emergence of Macroinvertebrates 
Associated with the Benthic Environment 
TIe <e#tI"7 "#,erte<rate 7ommu#"t"es "#Ia<"t"#g tIe sed"me#ts "# tIe JresI a#d salt Nater marsIes 
"#7luded "# S"te 41 Nere sele7ted as "mporta#t <"olog"7al resour7es to <e e,aluated "# tIese Ia<"tatsR  
TI"s assessme#t e#dpo"#t "s a"med at ma"#ta"#"#g a# e7olog"7allH ,"a<le <e#tI"7 7ommu#"tH a#d 
orga#"sm susta"#a<"l"tHR   
 
TIe <e#tI"7 ma7ro"#,erte<rates Nere sele7ted <e7ause: 
 
i TIe"r relat",elH sess"le l"Je Ia<"ts 7ause pote#t"al Jor "#7reased eGposure to 7o#tam"#ated 

sed"me#ts 
 
i TIeH are "mporta#t 7ompo#e#t "# tIe aOuat"7 Jood Ne< 
 
i TIeH are a Jood sour7e Jor ma#H spe7"es oJ J"sI a#d 7rusta7ea#s Iar,ested Jor re7reat"o#al a#d 

7ommer7"al purposes 
 
i Be#tIos Ias <ee# do7ume#ted to <e a# eG7elle#t "#d"7ator oJ Ia<"tat 7o#d"t"o# 
 

Risk Questions 

i Is tIe toG"7"tH oJ COPCs to <e#tI"7 ma7ro"#,erte<rates "# o#s"te sed"me#ts s"g#"J"7a#tlH greater 

tIat tIose oJ 7o#trol sed"me#tso 

 

i Are tIe toG"7 respo#ses letIal or su<letIalo 

 

i Do tIe results oJ tI"s studH sIoN a#H stressor-respo#se relat"o#sI"po 

 

To address tIe r"s] Ouest"o#s Jor tI"s assessme#t e#dpo"#t, tIe JolloN"#g measureme#t e#dpo"#ts Nere 

proposed: 

 

i Measureme#t E#dpo"#t A1:  E,aluate tIe toG"7"tH oJ COPCs "# sed"me#t to tIe  

Nea#tIes are#a7eode#tata  <H 7o#du7t"#g tIe 10-daH, NIole-sed"me#t la<oratorH, toG"7"tH tests 

measur"#g tIe sur,",al a#d groNtI (measured <H Ne"gIt) 

 

! Measureme#t E#dpo"#t A2:  E,aluate tIe toG"7"tH oJ COPCs "# sed"me#t to tIe ampI"pod 

Lepto7Ie"rus plumulosus <H 7o#du7t"#g tIe a7ute, NIole sed"me#t toG"7"tH tests measur"#g 

sur,",alR 



F"#al Remed"al I#,est"gat"o# Report 
NAS Pe#sa7ola S"te 41 

Se7t"o# 11:  Opera<le U#"t 2 ? Wetla#ds 
No,em<er 16, 2007 

 

11-3-17 

i Measureme#t E#dpo"#t A3:  E,aluate tIe IealtI oJ tIe o#s"te <e#tI"7 7ommu#"tH us"#g 

<e#tI"7 7ommu#"tH "#d"7esR   

 

Measurement Endpoints A1 and A2 

Add"t"o#al sed"me#ts Nere 7olle7ted at lo7at"o#s 041M640401 tIrougI 041M640601 dur"#g tIe 

PIase III port"o# oJ tIe "#,est"gat"o#R  Sed"me#ts Jrom tI"s estuar"#e Netla#d Nere prepared Jor test"#g 

N"tI tIe ep"<e#tI"7 ampI"pod, Lepto7Ie"rus plumulosus, a#d tIe <urroN"#g polH7Iaete, 

Nea#tIes ar#a7eode#tataR  BotI orga#"sms represe#t spe7"es NI"7I are a# "#tegral part oJ tIe 

Jood Ne<R  TIe e#dpo"#t Jor tIe ampI"pod test Nas sur,",alR  TIe e#dpo"#t Jor tIe polH7Iaete test Nas 

sur,",al a#d groNtI, "# NI"7I groNtI Nas determ"#ed <H Ne"gItR  Wetla#d 64 sed"me#ts Nere also 

tested aga"#st a la<oratorH 7o#trol, NI"7I Ias a do7ume#ted re7ord oJ good sur,",al a#d groNtI, to 

determ"#e "J Wetla#d 64 sed"me#ts 7ould <e "mpa7t"#g <e#tI"7 spe7"esR  TIe test results are sIoN# a#d 

eGpla"#ed <eloN: 

 

Sample Location 
Leptocheirus 
Survival/100 

Neanthes 
Survival/100 

Neanthes 
Weight (mg) 

La<oratorH Co#trol 98 100 8R5 

041M640401 78p 100 8R0 

041M640501 96 96 7R2p 

041M640601 74p 88 8R5 

 
Note: 
p l Stat"st"7allH s"g#"J"7a#t d"JJere#7e Jrom tIe 7o#trol 
 

TIe TAC are met NIe# 7o#trol sur,",al rates are 90d or a<o,e Jor tIe la<oratorH 7o#trol a#d 80d or 

a<o,e Jor tIe sed"me#t <e"#g testedR  TIe TAC Jor tIe 7o#trol perJorma#7e "#7ludes a m"#"mum Ne"gIt 

oJ 2R5 mg a#d at least 50d emerge#7eR  A s"mple T-test 7a# <e perJormed o# sed"me#t perJorma#7e 

7ompared to tIe 7o#trol perJorma#7e o#7e tIe TAC "s metR 

 

TNo sample lo7at"o#s (041M640401 a#d 041M640601) Nere stat"st"7allH d"JJere#t Jrom tIe 

7o#trol sample "# tIe sur,",al port"o# oJ tIe testR  Sample lo7at"o# 041M640501 Nas Jou#d to <e 

stat"st"7allH d"JJere#t, NIe# 7ompared to tIe 7o#trol perJorma#7e Jor groNtI, NI"7I Nas measured <H 

Ne"gItR  TIese d"JJere#7es Nere de#oted N"tI a# aster"s] "# tIe ta<le a<o,eR   

 

Measurement Endpoint A3 

I# add"t"o# to 7olle7t"#g sed"me#ts Jor 7Iem"7al 7Iara7ter"Vat"o# a#d toG"7"tH tests, sed"me#ts Nere also 

7olle7ted at lo7at"o#s 041M640401 tIrougI 041M640601 dur"#g tIe 1997 PIase III port"o# oJ tIe 

"#,est"gat"o# Jor spe7"es "de#t"J"7at"o#R  Se7t"o# 8 des7r"<es tIe pro7ess Jor d",ers"tH sampl"#g a#d 
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eGpla"#s tIe "mporta#7e oJ e,e##ess a#d r"7I#essR  TIe d",ers"tH J"#d"#gs Jor Wetla#d 64 are prese#ted 

<eloN: 

 
Sample Location Diversity Results 

041M640401 
2R42 D",ers"tH 
1R01 E,e##ess 
10R76 R"7I#ess 

041M640501 
3R30 D",ers"tH 
1R22 E,e##ess 
14R76 R"7I#ess 

041M640601 
2R64 D",ers"tH 
1R14 E,e##ess 
9R79 R"7I#ess 

 

D",ers"tH, e,e##ess, a#d r"7I#ess oJ orga#"sms Nere <est at lo7at"o# 041M640501, NIe# 7ompared to 

tIe otIer lo7at"o#sR  Sample lo7at"o# 041M640401 eGI"<"ted a loNer d",ers"tH (2R42) NIe# 7ompared to 

tIe otIer lo7at"o#s N"tI"# tI"s Netla#dR  A total oJ 37 orga#"sms Nere 7olle7ted a#d sorted "#to 

J",e dom"#a#t spe7"esR  Represe#tat"o# Nas Ja"rlH e,e# <etNee# #amtodes, gastropods, polH7Iaetes, 

a#d "sopodsR  BetNee# se,e# a#d 15 represe#tat",es Jrom tIe qpollut"o# tolera#tc polH7Iaete spe7"es 

Nere Jou#d, NI"7I Nould <e eGpe7ted "# a I"gIlH orga#"7 e#,"ro#me#t tIat Ias eGper"e#7ed a# "mpa7tR 

 Cuma7ea# represe#tat",es Jou#d at lo7at"o#s 041M640501 a#d 041M640601 "#d"7ated a IealtIH 

e#,"ro#me#t, a#d tIe"r appeara#7e "# tI"s area maH "#d"7ate a# o,erall "mpro,eme#tR  Blue 7ra<s 

(Call"#e7tes sap"dus) a#d otIer de7apods Nere sampled "# tI"s area, as Nere "sopods a#d 7opepodsR  

TIese 7rusta7ea#s a#d Voopla#]to# Nere "de#t"J"ed as a maSor part oJ tIe Jood Ne<R 

 

Assessment Endpoint A:  Conclusions 

TI"s assessme#t e#dpo"#t Nas assessed <H e,aluat"#g sed"me#t 7Iem"strH, tNo toG"7"tH test results a#d 

7ommu#"tH a#alHs"sR TIe Wetla#d 64 PIase II "#,est"gat"o# "de#t"J"ed se,eral 7o#st"tue#ts NI"7I Nere 

reta"#ed tIrougI tIe ERA pro7essR  Based o# tIe results oJ tIe 7Iem"strH a#d toG"7"tH data, sample 

lo7at"o#s 041M640401 a#d 041M640601 eGI"<"ted 7o#d"t"o#s "# NI"7I toG"7 7Iem"7als Nere pro<a<lH 

stress"#g tIe sHstemR  Sed"me#t samples Jrom 041M640401 a#d 041M640601 Nere #oted to Ia,e 

stro#g petroleum odors, NI"7I maH a77ou#t Jor tIe eJJe7ts #oted "# tIe toG"7"tH a#d 7Iem"strH results at 

tIese lo7at"o#sR   

 

Assessment Endpoint B:  Bioaccumulation in Wading Birds, Mammals, and Fish 

To assess r"s] Jrom 7o#tam"#a#ts tIat <"oa77umulate, tIe results Jrom Wetla#d 64 are used "# tIe OU 2 

Jood-7Ia"# models prese#ted "# Se7t"o# 11R4R 
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11.3.4.4 Phase IV/2001 Investigation Summary 

A re,"eN oJ a7t","tH at a#d arou#d Wetla#d 64 ("#7lud"#g tIe Na,al Ya7It Clu< eGpa#s"o#) a#d tIe 

pre,"ouslH 7olle7ted data Jrom PIase II (1995) a#d PIase III (1997) re,ealed se,eral data gaps, NI"7I 

7ould <e alle,"ated <H a# add"t"o#al sampl"#g eJJortR  A# add"t"o#al sampl"#g e,e#t Nas 7o#du7ted, N"tI 

tIe empIas"s Jo7used o# mer7urH 7o#tam"#at"o# "# Jorage J"sI at Wetla#d 64R  Sed"me#t a#d 

J"sI t"ssue samples Nere a#alHVed Jor TAL metals, TCL SVOCs, a#d TCL pest"7"des a#d PCBsR   

 

Sediment Screening — Level Risk-Exposure Estimation and Risk Calculation 

As prese#ted "# Ta<le 11-3-21, tIe sed"me#t samples Nere 7ompared N"tI s7ree#"#g ,alues "# 

a77orda#7e N"tI tIe pro7edures des7r"<ed "# Se7t"o# 8R  All parameters N"tI ahs greater tIa# 1 or N"tI 

#o s7ree#"#g ,alues Nere 7arr"ed JorNard to COPC reJ"#eme#tR  A l"st oJ all COPCs aJter s7ree#"#g "s 

"#7luded "# Ta<le 11-3-22R 

 

Baseline Problem Formulation — Phase IV Sediment COPC Refinement 

TIe same approa7I (Se7t"o# 11R3R4R1) used to reJ"#e Wetla#d 64 PIase II sed"me#ts Nere appl"ed to 

Wetla#d 64 PIase IV sed"me#t dataR 

 

TIe metIods used "# tIe COPC reJ"#eme#t Jor tIe S"te 41 ERA pro7ess are deta"led "# Se7t"o# 8R 

Compar"so# oJ maG"mum dete7ted 7o#7e#trat"o#s N"tI reJ"#eme#t ,alues are prese#ted "# 

Ta<le 11-3-23R  COPCs reta"#ed aJter reJ"#eme#t are prese#ted "# Ta<le 11-3-24R  Add"t"o#allH, tIe 

ta<les 7ompare: 1) a,erage 7o#7e#trat"o#s to s7ree#"#g a#d reJ"#eme#t ,alues to assess 

pote#t"al eGposure a7ross tIe e#t"re Netla#d, a#d 2) Wetla#d 64 7o#7e#trat"o#s to reJere#7e 

7o#7e#trat"o#sR 

 

At Wetla#d 64, 4,4c-DDD a#d total DDT Nere a<o,e tIe <aseN"de le,els, "#d"7at"#g tIat appl"7at"o#s oJ 

tI"s pest"7"de maH Ia,e <ee# a<o,e re7omme#ded usageR  As a result, tIese pest"7"des Nere 7arr"ed 

JorNard as COPCsR  

 

For Wetla#d 64, alum"#um, arse#"7, <ar"um, <erHll"um, 7adm"um, 7al7"um, 7Irom"um, 7o<alt, 7opper, 

"ro#, lead, mag#es"um, ma#ga#ese, mer7urH, potass"um, s"l,er, sod"um, ,a#ad"um, a#d V"#7 eG7eeded 

tIe"r S"te 41 estuar"#e sed"me#t reJere#7e 7o#7e#trat"o#s (Ta<le 11-3-23)R  Cal7"um, mag#es"um, 

potass"um, a#d sod"um are esse#t"al #utr"e#ts a#d are #ot 7arr"ed JorNard "# tIe ERA pro7essR   

 

Sample lo7at"o# 041M641102 Nas "de#t"J"ed as a# outl"er tIrougI regress"o# a#alHs"s Jor <ar"um, 

7adm"um, 7Irom"um, 7opper, lead, a#d V"#7, NIe# 7ompared to alum"#um a#d "ro# 7o#7e#trat"o#sR 

Sed"me#t sample 041M640502 Nas "de#t"J"ed as a# outl"er dur"#g tIe 7ompar"so# oJ 7opper to 
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alum"#um 7o#7e#trat"o#s, a#d sample 041M640702 Nas "de#t"J"ed NIe# <ar"um 7o#7e#trat"o#s Nere 

7ompared to "ro# 7o#7e#trat"o# dur"#g regress"o# a#alHs"sR 

 

Se,eral orga#"7 7o#st"tue#ts Nere dete7ted a#d reta"#ed due to ,alues eG7eed"#g ahs or #o appropr"ate 

s7ree#"#g ,aluesR  TNo pest"7"des (Iepta7Ilor epoG"de a#d total BaC) Nere reta"#edR  TIree SVOCs, 

<e#Vo(<)Jluora#tIe#e, <e#Vo(g,I,")perHle#e, a#d <e#Vo(])Jluora#tIe#e, Nere also dete7ted a#d 

reta"#edR  Total PAas appeared to <e oJ 7o#7er# at tI"s Netla#dR  F",e PAas Nere dete7ted a#d 

reta"#ed: <e#Vo(a)a#tIra7e#e, <e#Vo(a)pHre#e, 7IrHse#e, Jluora#tIe#e, a#d pHre#eR  Total PAas 

eG7eeded tIe s7ree#"#g le,el TEC, a#d tIe reJ"#eme#t le,el MEC a#d Nere reta"#ed as COPCs "# tIe 

ERA pro7essR  VOCs Nere #ot a#alHVed Jor dur"#g tIe PIase IV "#,est"gat"o#R   

 

Ta<le 11-3-25 prese#ts tIe Mea# ERL a#d ERM ,alues, tIe Mea# ERM huot"e#ts, a#d tIe 

Mea# ERM huot"e#t CategorH <H "#d","dual sample lo7at"o#R  F"gure 11-7 sIoNs tIe Mea# ERM CategorH 

oJ tIe sed"me#t samples 7olle7ted at Wetla#d 64 dur"#g tIe 2001 "#,est"gat"o#R  Based o# tIe metIods 

a#d tIe approa7I deta"led "# Se7t"o# 8, sed"me#ts Jrom sample lo7at"o#s 041M640702 a#d 041M642402 

Nere determ"#ed to <e CategorH 1, "#d"7at"#g sed"me#ts Nere 7o#s"dered #o#toG"7R  

Sample lo7at"o#s 041M640202 a#d 041M641102 Nere determ"#ed to <e CategorH 2, NI"7I a77ord"#g to 

tests e,aluated "# de,elop"#g tI"s metIodologH, Iad a,erage sur,",al rates oJ approG"matelH 80d oJ 

7o#trol sed"me#ts^ IoNe,er, tI"s CategorH also Ias tIe I"gIest le,el oJ u#7erta"#tH "# pred"7t"#g 

toG"7"tHR Sample lo7at"o#s 041M640302, 041M640502, a#d 041M640602 Nere determ"#ed to <e 

CategorH 3, NI"7I a77ord"#g to tIe stud"es, a<out 50d oJ tIe samples Nere Jou#d to <e toG"7 a#d 

a,erage sur,",al Nas a<out 60-70dR 

 

For Wetla#d 64 PIase IV sed"me#ts, a maSor"tH oJ tIe maG"mum "#orga#"7 dete7t"o#s o77urred at 

lo7at"o# 041M640502 a#d 041M641102R  Pest"7"de dete7t"o#s Nere d","ded <etNee# 

lo7at"o#s 041M640202, 041M640602, a#d 041M641102R  All tIe maG"mum dete7t"o#s Jor PAas Nere 

"de#t"J"ed at sed"me#t sample 041M640502R   

 

SurJa7e Nater samples Nere #ot 7olle7ted dur"#g tIe PIase IV "#,est"gat"o# oJ Wetla#d 64R 

 

11.3.4.5 Comparison of Phase II, Phase III, and Phase IV Sediment Results 

Based o# all tIree sampl"#g e,e#t results, "#orga#"7 7o#st"tue#ts, pest"7"des a#d PAas Nere oJ 7o#7er# 

Jor Wetla#d 64R  TIe maSor"tH oJ "#orga#"7 7o#st"tue#ts dete7ted Ia,e de7reased o,er t"meR  Se,eral oJ 

tIe "#orga#"7 7o#st"tue#ts 7o#s"dered esse#t"al #utr"e#ts "#7reased, spe7"J"7allH, mag#es"um, 

ma#ga#ese, potass"um, a#d sod"umR  A de7rease "# pest"7"des a#d PAas Nas also #otedR  
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TIe d"JJere#7es <etNee# tIe PIase II, PIase III, a#d PIase IV sampl"#g eJJorts are prese#ted <eloNR 

 

Sediments 

Constituent Phase II (1995) Phase III (1997) Phase IV (2001) 
Difference from 
1995 to 2001 

Metals (mg/kg) 

Alum"#um 26,800 8,900 18,000 -8,800 de7rease 
Bar"um 1,280 17R1 18 -1,262 de7rease 
BerHll"um 1R3 0R34 1R1 -0R2 de7rease 
Cadm"um 38R6 21 23 -15R6 de7rease 
CIrom"um 1,800 868 700 -1,100 de7rease 
Co<alt 6R1 3R4 4R8 -1R3 de7rease 
Copper 255 146 200 -55 de7rease 
Iro# 38,200 13,600 33,000 -5,200 de7rease 
Lead 634 346 430 -204 de7rease 
Mag#es"um 9,390 4,190 10,000 k610 "#7rease 
Ma#ga#ese 203 65R8 230 k27 "#7rease 
Potass"um 3,560 1,350 4,200 k640 "#7rease 
S"l,er 5R1 3 4 -1R1 de7rease 
Sod"um 30,200 18,300 48,000 k17,800 "#7rease 
Va#ad"um 43R4 18R4 37 -6R4 de7rease 
j"#7 481 468 380 -101 de7rease 

Organics ( g/kg) 

4,4c-DDD 140 89 100 -40 de7rease 
Total DDT 214 196 154 -60 de7rease 
Be#Vo(<)Jluora#tIe#e 2,600 1,800 780 -1,820 de7rease 
Be#Vo(g,I,")perHle#e 590 980 490 -100 de7rease 

 
Notes: 
mg/]g l M"ll"grams per m"lograms 
ng/]g l M"7rograms per m"lograms 
 
11.3.4.6 Fish Tissue Analysis — Wetland 64 — Phase IV/2001 
ApproG"matelH, 60 p"#J"sI, Lagodo# rIom<o"ds, a#d ]"ll"J"sI, Fu#dulus gra#d"s, Nere 7olle7ted "# 
Wetla#d 64 dur"#g tIe 2001 s"te "#,est"gat"o#R  TIe le#gtI oJ tIese J"sI ra#ged Jrom 1R5 to 2 "#7IesR  
F"sI t"ssue samples Nere a#alHVed Jor TAL metals, TCL SVOCs, a#d TCL pest"7"des a#d PCBsR  TIe 
p"#J"sI a#d ]"ll"J"sI Nere 7olle7ted to de,elop models Jor tIe prote7t"o# oJ J"sI ,"a<"l"tH, NI"7I Nould <e 
eGpe7ted to "#Ia<"t tI"s Netla#dR  TIe JolloN"#g ta<le pro,"des tIe s"Ve, #um<er, a#d spe7"es oJ 
J"sI 7olle7ted, as Nell as le,els oJ mer7urH dete7ted "# t"ssue a#alHs"s, a#d l"p"d 7o#te#tR 
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Fish Tissue Mercury Results 
Wetland 64 

Sample 
Location 

Fish Species 
Collected Size (inches) Approximate # 

Mercury in Fish 
Tissue (ppm) % Lipid 

041M6402 P"#J"sI   0R009a  
041r640202 P"#J"sI 2 8  0R34d 
041M6403 D"amo#d ]"ll"J"sI   0R012a  
041r640302 D"amo#d ]"ll"J"sI 1R5 12  0R71d 
041M6403-m GulJ ]"ll"J"sI   0R028  
041r64030-m GulJ ]"ll"J"sI 1R8 12  1R1d 
041M6405 P"#J"sI   0R011  
041r640502 P"#J"sI 2 8  0R5d 
041M6406 GulJ ]"ll"J"sI   0R045  
041M640602 GulJ ]"ll"J"sI 1R8 8  0R92d 
041M6407 GulJ ]"ll"J"sI   0R078  
041M640702 GulJ ]"ll"J"sI 1R8 8  1R3d 
041M6411 No J"sI 7olle7ted   ?  
041M6411 No J"sI 7olle7ted  0   
041M6424 P"#J"sI   0R096  
041M642402 P"#J"sI 2 4  0R41d 

 

TIese data are used "# tIe Jood-7Ia"# model prese#ted "# Se7t"o# 11R4 Jor OU 2 to assess "mpa7tR   

 

Wetland 64 Phase IV Summary  

Wetla#d 64 sed"me#ts Ia,e reta"#ed s"m"lar 7o#st"tue#ts o,er t"meR  TIe 7o#st"tue#t le,els Ia,e 

de7reased o,er t"me, as Ia,e tIe TOC le,els dete7ted "# tIe sed"me#tsR   

 

11.3.5 Wetland 64 — Human Health Risk Assessment 

Wetla#d 64 "s des7r"<ed "# Se7t"o# 11R3R2, a#d tIe aaRA "s summar"Ved <eloNR 

 

11.3.5.1 Site Data 

Se7t"o# 11R3R3 summar"Ves tIe #ature a#d eGte#t oJ 7o#tam"#at"o# Jor tI"s Netla#dR  SurJa7e Nater a#d 

sed"me#t data Nere 7olle7ted at Wetla#d 64 dur"#g PIases II a#d III a#d oJ tIe RIR  Add"t"o#al 

sed"me#t a#d J"sI t"ssue data Nere 7olle7ted "# 2001R  SurJa7e Nater a#d sed"me#t data are 

summar"Ved "# Ta<le 11-3-3 (PIase II data), Ta<les 11-3-4 a#d 11-3-6 (PIase III data), a#d Ta<le 11-

3-5 (PIase IV data)R  

 

11.3.5.2 Conceptual Site Model 

As des7r"<ed "# Se7t"o# 11R3R1, Wetla#d 64 "s a# approG"matelH 41-a7re area oJ tIe NAS Pe#sa7ola 

Ya7It Bas"#R  Be7ause Wetla#d 64 "s lo7ated "# a# u#restr"7ted area oJ tIe <ase, tIe Netla#d "s 

a77ess"<le to <otI trespassers a#d Na,H perso##elR   
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Wetla#d 64 "s 7o#t"#uallH "#u#datedR  TIereJore, "# a77orda#7e N"tI USEPA Reg"o# IV 

Suppleme#tal Gu"da#7e to RAGS Bullet"#s (USEPA Reg"o# 4, 2000) des7r"<ed "# Se7t"o# 9, 

sed"me#t eGposure Nas #ot assessed "# tI"s aaRA, <e7ause "t Nas assumed to <e a# "#s"g#"J"7a#t 

eGposure patINaHR  Based o# tIe spe7"es prese#t, deptI oJ surJa7e Nater, a#d a,a"la<le Ia<"tat, 

J"sI"#g 7ould o77urR  Co#ta7t N"tI surJa7e Nater, NI"le Nad"#g a#d game J"sI "#gest"o#, Nould <e tIe 

l"]elH eGposure s7e#ar"osR  I# add"t"o#, a su<s"ste#7e J"sI"#g s7e#ar"o "s poss"<le at tI"s Netla#d, 

<e7ause Netla#d a77ess "s #ot restr"7tedR 

 

TIe JolloN"#g s7e#ar"os a#d eGposure patINaHs Nere e,aluated Jor tI"s Netla#d:  

 

Scenario Medium Ingestion Dermal 

Ma"#te#a#7e SurJa7e Nater " " 

Trespasser SurJa7e Nater " " 

F"sIerme# F"sI T"ssue " NA 

 

11.3.5.3 Risk Characterization 

TIe 7I"ld trespasser a#d adult ma"#te#a#7e Nor]er s7e#ar"os Jor surJa7e Nater (PIase III data) a#d tIe 

re7reat"o#al a#d su<s"ste#7e J"sIerme# s7e#ar"os Jor game J"sI t"ssue "#gest"o# (all sampl"#g pIases) 

Nere assessed Jor tI"s Netla#d as des7r"<ed "# Se7t"o# 9R   

 

Phase II Data 

Recreational Fisherman 
As sIoN# "# Ta<les 11-3-26, game J"sI t"ssue "#gest"o# r"s] est"mates Jor re7reat"o#al J"sIerme# 

eG7eeded tIe FDEP r"s] tIresIold oJ 1E-6 Jor 4,4b-DDD, 4,4b-DDE, aldr"#, aro7lor-1254, a#d 

aro7lor-1260R  TIe IaVard "#deG Nas a<o,e 1R0 Jor aro7lor-1254R 

 

Subsistence Fishermen  
As sIoN# "# Ta<les 11-3-26, game J"sI t"ssue "#gest"o# r"s] est"mates Jor su<s"ste#7e J"sIerme# 

eG7eeded tIe FDEP r"s] tIresIold oJ 1E-6 Jor 4,4b-DDD, 4,4b-DDE, 4,4b-DDT, aldr"#, alpIa-BaC, 

alpIa-7Ilorda#e, aro7lor-1254, aro7lor-1260, a#d gamma-7Ilorda#eR  TIe IaVard "#deG Nas a<o,e 1R0 

Jor aro7lor-1254R 

 

Summary of Wetland 64 Phase II Risk Estimates 

Scenario Medium Hazard Index Risk 

F"sIerme# F"sI t"ssue 2R90Ek00 1R35E-04 
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Based o# PIase II data, 4,4c-DDD, 4,4b-DDE, 4,4b-DDT, aldr"#, alpIa-BaC, alpIa-7Ilorda#e, 

aro7lor-1254, aro7lor-1260, a#d gamma-7Ilorda#e Nere "de#t"J"ed as COCs Jor Wetla#d 64R  

 

Phase III Data 

Trespasser 
As sIoN# "# Ta<les 11-3-27 tIrougI 11-3-29, surJa7e Nater "#gest"o# a#d dermal 7o#ta7t r"s] est"mates 

Jor trespassers Nere <eloN tIe FDEP r"s] tIresIoldR  aaVard "#d"7es Nere <eloN 1R0R 

 

Maintenance Worker 
As sIoN# "# Ta<les 11-3-27 tIrougI 11-3-29, surJa7e Nater "#gest"o# a#d dermal 7o#ta7t r"s] est"mates 

Jor ma"#te#a#7e Nor]ers Nere <eloN tIe FDEP r"s] tIresIoldR  aaVard "#d"7es Nere <eloN 1R0R 

 

Recreational Fisherman 
As sIoN# "# Ta<le 11-3-30, game J"sI t"ssue "#gest"o# r"s] est"mates Jor re7reat"o#al J"sIerme# 

eG7eeded tIe FDEP r"s] tIresIold oJ 1E-6 Jor 4,4b-DDD, 4,4b-DDE, a#d aro7lor-1260R  aaVard "#d"7es 

Nere <eloN 1R0R 

 

Subsistence Fishermen  
As sIoN# "# Ta<le 11-3-30, game J"sI t"ssue "#gest"o# r"s] est"mates Jor su<s"ste#7e J"sIerme# 

eG7eeded tIe FDEP r"s] tIresIold oJ 1E-6 Jor 4,4b-DDD, 4,4b-DDE, 4,4b-DDT, alpIa-7Ilorda#e, 

aro7lor-1260, delta-BaC, a#d BEaPR  aaVard "#d"7es Nere <eloN 1R0R 

 

Summary of Wetland 64 Phase III Risk Estimates 

Scenario Medium Hazard Index Risk 

Ma"#te#a#7e SurJa7e Nater 1R72E-02 1R02E-06 
Trespasser SurJa7e Nater 1R15E-02 3R05E-07 
F"sIerme# F"sI t"ssue 1R78E-01 8R98E-05 

 

Based o# PIase III data, 4,4b-DDD, 4,4b-DDE, 4,4b-DDT, alpIa-7Ilorda#e, aro7lor-1260, delta-BaC, a#d 

BEaP Nere "de#t"J"ed as COCs Jor Wetla#d 64R  

 

Phase IV Data 

Recreational Fisherman 
As sIoN# "# Ta<le 11-3-31, game J"sI t"ssue "#gest"o# r"s] est"mates Jor re7reat"o#al J"sIerme# 

eG7eeded tIe FDEP r"s] tIresIold oJ 1E-6 Jor 4,4b-DDD, 4,4b-DDE, a#d delta-BaCR  aaVard "#d"7es Nere 

<eloN 1R0R 
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Subsistence Fishermen  
As shown in Table 11-3-31, game fish tissue ingestion risk estimates for subsistence fishermen 

exceeded the FDEP risk threshold of 1E-6 for 4,4'-DDD, 4,4'-DDE, delta-BHC, and BEHP.  Hazard indices 

were below 1.0. 

 

Summary of Wetland 64 Phase IV Risk Estimates 

Scenario Medium Hazard Index Risk 

Fishermen Fish tissue 2.10E-01 4.95E-06 

 

Based on Phase IV data collected in 2001, 4,4'-DDD, 4,4'-DDE, delta-BHC, and BEHP were identified as 

COCs for Wetland 64.  

 

Wetland 64 HHRA COC Summary  

The following parameters were determined in the HHRA to be COCs for Wetland 64: 

 

! 4-4'-DDD 

! 4,4'-DDE 

! 4,4'-DDT 

! Aldrin 

! Alpha-BHC 

! Delta-BHC 

! Alpha-Chlordane 

! Aroclor-1254 

! Aroclor-1260 

! Gamma-Chlordane 

! BEHP 

 

11.3.6 Wetland 64 — Fate and Transport Analysis 

Because these two wetlands (Wetlands 7 and 64) are contiguous and inherently connected, they were 

evaluated as a single complex.  This wetland complex connects to the upper channelized reaches of 

Wetland 6 and flows out into the Yacht Basin on the north side of the facility, eventually emptying into 

the area where Bayou Grande meets Pensacola Bay proper.  Wetland 7 encompasses the 

shallower tidal flat portion of the wetland complex; Wetland 64 encompasses the Yacht Basin, a more 

open portion of the wetland (see Figure 11-1).  This complex drains the northeastern side of OU 2, and 

generally flows from south to north under static (non-storm and normal tides) conditions.  
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Twenty-five sediment samples and two surface water samples were collected from this wetland prior to 

its intersection with Pensacola Bay proper.  Although this wetland spans a large distance, this fate and 

transport evaluation was not segmented and utilized the entire span because of the tidal flux potential.  

 

The sediment and surface water COPCs retained after refinement for this wetland are summarized in 

Tables 11-3-10 (sediment, Phase II), 11-3-15 (sediment, Phase III), 11-3-20 (surface water, Phase III) 

and 11-3-24 (sediment, Phase IV).  Also provided are the associated soil borings and monitoring wells 

used for comparing data for the fate and transport analysis.  

 

Associated Monitoring Wells for Wetlands 7/64:  011GS011, 011GI012, 011GI51, 011GI010, 

011GS009, 030GS103, 011GI015, 011GLF01, 011GS049, 011GI008, 011GS007, 011GGS48, 033GGM77, 

033GGI08, 033GGS03, 011GGS47, 011GLF11, 033GGM78, 011GGS28, 011GGS46 

 

Associated Borings for Wetlands 7/64:  011SS011, 011SLF09, 011SLF05, 011SRA09, 011SRA05, 

030S0103, 011SI015, 030S0102, 011SLF08, 011SRA08, 011SLF01, 011SRA01, 011SRA07, 011SLF07, 

011SS007, 033SS45D, 011SRA03, 011SLF03, 011SRA11 

 

Surface Water/Sediment Transport into the Wetland Medias: 
Surface Water — Although there is significant storm water drainage into this wetland, there is no 

directly comparable storm water data from the area proximal to this wetland complex.  Because of the 

lack of data, no definitive statement can be made regarding the validation of the pathway via 

storm water runoff into the wetland complex.  The vast majority of surface drainage to this wetland is 

from the northeastern side of OU 2 (including Sites 12, 26, and 11), direct drainage from Wetland 6, 

storm water inflow from the northern part of the former Chevalier Field area, and from the western side 

of OU 10 (encompassing the NASP Wastewater treatment plant).   

 

Sediment — Based on the data from surface soil proximal to this wetland complex, the storm water to 

wetland sediment pathway was validated for the following parameters: 

 
Phase II Phase III Phase IV 

Aluminum Aluminum Aluminum 
Barium Barium Barium 

Beryllium Beryllium Beryllium 
Cadmium Cadmium Cadmium 
Chromium Chromium Chromium 

Cobalt Cobalt Cobalt 
Copper Copper Copper 

Iron Iron Iron 
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Phase II Phase III Phase IV 

Lead Lead Lead 
Manganese Manganese Manganese 

Mercury Selenium Silver 
Selenium Silver Vanadium 

Silver Vanadium Zinc 
Vanadium Zinc 4,4'-DDD 

Zinc Dieldrin Total DDT 
alpha-Chlordane Endosulfan I  

gamma-Chlordane 4,4'-DDD  
4,4'-DDD Aroclor-1260  

Total Chlordane Total Chlordane  
Total DDT Total DDT  
4,4 DDE Total PCBs  
4,4 DDT bis(2-Ethylhexyl)phthalate (BEHP)  

Total PCBs Carbazole  
BEHP Dibenzofuran  

Carbon disulfide   

 
Groundwater Discharge into the Wetland Media: 
Surface Water — Based on the data from associated monitoring wells, this groundwater to wetland 

surface water pathway was validated and significant for the following parameters (note that metals 

data from the 1993 sampling were not used due to potential bias introduced by the sampling 

methodology): 
Phase III 

Barium 
Manganese 

1,1-Dichloroethane 

 

Sediment — Based on the data from associated monitoring wells, the groundwater to wetland 

sediment pathway was validated and significant for the following parameters (note that metals data 

from the 1993 sampling were not used due to potential bias introduced by the sampling methodology): 

 
Phase II Phase III Phase IV/2001 

Aluminum Aluminum Aluminum 
Barium Barium Barium 

Cadmium Cadmium Cadmium 
Iron Iron Manganese 
Lead Lead Vanadium 

Manganese Manganese Zinc 
Mercury Vanadium 4,4'-DDD 

Vanadium 4,4’-DDD Total BHCs 
Alpha-chlordane Total BHC Total DDT 
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Phase II Phase III Phase IV/2001 

Gamma chlordane Total Chlordane  
4,4’-DDD Total DDT  
Total BHC Bis(2-Ethylhexyl)phthalate (BEHP)  

Total Chlordane Dibenzofuran  
Total DDT   

 
Surface Water/Sediment Transport within the Wetlands:  
To more easily evaluate these pathways in the Wetland 7/64 complex, the complex was segmented into 

the marshier Wetland 7 and the more open water Wetland 64.  The rationale behind this involved the 

principle of brackish water mixing zones: fresh water (or water relatively lower in TDS) will tend to 

precipitate and flocculate particulate matter upon contact with salt water.  Therefore, the surface water 

and sediment chemistry can be expected to be different between these two parts of the 

wetland complex based upon physical chemistry alone, not to mention potential differences due to 

potential contaminant influx.  In order to evaluate these pathways in Wetland 7, 

upstream location 041M6401/041W6401 (sediment sampled in Phase II, surface water sampled in 

Phase III) was compared with downstream location 041M6405/041W6405 (sediment sampled in 

Phase II, surface water sampled in Phase III).  To evaluate these pathways in Wetland 64, a trend 

along the deeper central portion of the wetland was chosen.  Shallower waters along the 

perimeter experience much more random movement due to storm and tide currents, whereas the 

deeper samples will exhibit more consistent trends.   

 

The locations compared were 041M6408 (upstream, at the Wetland 7 and 64 transition); 041M6417 

(midpoint, in the central area of the Yacht Basin); and 041M6423 (downstream, at the entry point into 

Pensacola Bay proper).  Comparison criteria of note were the number of detected parameters and the 

apparent general trend in concentrations. 

 

Wetland 7  

Surface Water — Evaluation of locations 041W6401 and 041W6405 (both sampled during Phase III 

for surface water) indicated a decrease in detected parameters (15 metals and six organics versus 

14 metals and two organics, respectively).  For metals, there was no clear trend in concentrations.  

One parameter was present downgradient that was not detected upgradient, and ones detected at both 

locations, six constituents decreased in concentration and seven increased.  Organics detected 

upgradient were primarily low concentration VOCs.  For downgradient organics, which were also low 

concentration VOCs, one compound was present downgradient that was not detected upgradient, and 

one compound decreased in concentration.  
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Sediment — Evaluation of Wetland 7 upstream location 041W6401 and downstream 

location 041W6405 (both sampled during Phase II) indicated a higher number of detections in the 

downgradient location (16 metals and 27 organics upgradient versus 19 metals and 

30 metals downgradient).  In general, both metals and organics increased from upgradient to 

downgradient.  For metals, 17 constituents exhibited an increase, while two metals were present in the 

downgradient locations that were not detected in the upgradient. For organics, 19 compounds exhibited 

an increase in concentrations downgradient, two organics exhibited a decrease, and nine compounds 

were present in the downgradient locations that were not detected in the upgradient locations.  The 

organics consisted of PCBs, pesticides, and SVOCs.  TOC exhibited a marked increase and may account 

for the increases in detected parameters and concentrations by providing more adsorption sites.  Input 

from runoff and groundwater discharge from IR Site 11 may also be contributing to the 

general increases. 

 

Wetland 64  

Sediment — Surface water was not sampled in the more open portion of this wetland complex; 

therefore, this fate and transport evaluation was based on sediment concentrations.  For metals, 

evaluation of upgradient and mid-point locations 041M6408 and 041M6417 indicated an increase in 

inorganic detections and a decrease in the number of organics (17 metals and 21 organics upgradient 

versus 19 metals and six organics downgradient).  For the metals, two parameters were present at the 

downgradient locations that were not detected upgradient.  Of the 17 metals detected at both locations, 

all parameters increased in concentration.  For the detected organics, most of which were pesticides 

and SVOCs, a marked decrease in detections and concentrations was notable.  One compound was 

present at the downgradient location that was not detected upgradient, but the remaining five all 

exhibited a decrease. TOC also increased downgradient.  Overall, this evaluation suggested that some 

mechanism(s), perhaps binding to TOC and biodegradation (or uptake) of organics was fixing the 

contaminants in the more upgradient reaches of the wetland.  Clearly, the increase in TOC was playing 

a role by increasing the adsorption sites for metals.  There may also be some hydraulic separation by 

Pensacola Bay and/or tidal currents, which were stronger in the more downstream portions of the 

wetland. 

 

Evaluation of the mid-point location 041M6417 with the most downstream central location 041M6423 

indicated a marked decrease in the number and concentration of detected parameters (19 metals and 

six organics at mid-point location 041M6417 and 16 metals and three organics at the 

downgradient location 041M6423).  All 16 detected metals and three organics at the downstream 

location exhibited a decrease in concentration.  TOC also exhibited a marked decrease downgradient.  
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Again, this suggests some mechanism(s) we efficiently fixing the contaminants in the more upgradient 

areas of the wetland complex.  

 

Evaluation of Phase II Versus Phase III Data: 
Sediment — This section includes a brief comparison of Phase II and Phase III sediment data 

(surface water was only sampled during Phase III and was therefore not evaluated) to 

define general trends in sediment contamination (disregarding to some degree the inherent 

heterogeneity of sediment media).  Three locations (041M6404, 041M6405, and 041M6406) were 

sampled during both phases.  These were located in the transitional area between Wetlands 7 and 64.  

Criteria to be noted included the number of parameters detected and the apparent trend of 

parameter concentrations. 

 

! Location 041M6404 — 18 metals and 11 organics were detected at this location in Phase II, 

while 21 metals and 26 organics were detected in Phase III.  For the metals, five parameters 

were present in Phase III that were not detected in Phase II.  Of 16 the metals detected during 

both events, three exhibited a decrease, and 13 parameters exhibited an increase.  For the 

organics, 21 compounds were present in Phase III that were not detected during Phase II.  Of 

the five organics detected during both events, all compounds exhibited an increase.  The 

most notable change was the increase in SVOCs.  TOC exhibited a decrease in concentration 

from Phase II to Phase III.  

 

! Location 041M6405 — 19 metals and 30 organics were detected during Phase II versus 

22 metals and 24 organics during Phase III.  For the metals, four parameters were present in 

Phase III that were not detected in Phase II.  Of the 8 detected metals during both phases, 

17 constituents exhibited an increase and one a decrease.  For the organics, three compounds 

were present during Phase III that were not detected in Phase II.  Of the 21 detected organics 

during both events, 19 compounds exhibited an increase and two a decrease. Again the 

majority of organics were pesticides and SVOCs.  TOC exhibited a decrease in concentration 

from Phase II to Phase III. 

 

! Location 041M6406 — 21 metals and eight organics were detected in Phase II, while 

21 metals and 25 organics were detected in Phase III.  For the metals, only one parameter was 

present in Phase III that was not detected in Phase II.  Of the 20 detected metals in 

both phases, 19 parameters exhibited an increase, and one metal exhibited a decrease.  For the 

organics, 20 compounds were present in Phase III that were not detected during Phase II.  Of 



Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section 11:  Operable Unit 2 — Wetlands 
November 16, 2007 

 

11-3-31 

the five detected compounds in both phases, all five organics exhibited an increase in 

concentration.  TOC exhibited an increase in Phase III.  

 

Overall, the trend in sediment contamination was upward, both in terms of parameters detected and in 

concentrations.  Most of the organics were pesticides and SVOCs, which suggests the source, may be 

related to storm water runoff supplemented by hydraulic sediment mobilization.  It was doubtful that 

groundwater discharges play a large role, as most of the proximal well samples did not yield 

large detections of SVOCs.  Because of the setting of the wetland area, storm water runoff would be 

expected to have concentrations of pesticides (from routine application over the years) and SVOCs 

(runoff from asphalt-paved areas such as former Chevalier Field).  In the absence of dredging or storm 

surges to remove sediment, as is the case with the Yacht Basin over this time period, accumulation of 

sediment containing these parameters is to be expected.   



Parameter 041M640101 041M640201 041M640301 041M640401 041M640501 041M640601 041M640701 041M640801
TOC (%) 0.752 4.42 19.4 18.7 8.35 2.81 0.478 0.851
Percent  Solids (%) 71.8 60.7 12.8 11.6 19 56.3 76 73

Coarse Gravel No Data 0 0 No Data 0 0 0 No Data
Fine Gravel No Data 0 0 No Data 0 0 1 No Data

Coarse Sand No Data 0 0 No Data 2 2 1 No Data
Medium Sand No Data 4 7 No Data 21 25 13 No Data

Fine Sand No Data 25 5 No Data 70 59 82 No Data
Silt and Clay No Data 71 88 No Data 7 14 3 No Data
Description N/A Dark Brown Sandy 

Organic Silt
Dark Brown Sandy 

Organic Silt
N/A Dark Brown Sand with Silt, 

Organics
Black Silty Sand with 

Organics
Dark Brown Poorly 
Graded Sand, Fine

N/A

Parameter 041M640901 041M641001 041M641101 041M641201 041M641301 041M641401 041M641501 041M641601
TOC (mg/kg) 1,620 89,700 40,100 1,760 76,100 68,700 1,990 67,500
TOC(%) 0.162 8.97 4.01 0.176 7.61 6.87 0.199 6.75
Percent  Solids (%) 79.9 16.4 25.4 80.1 16.3 15.6 75.4 17.9

Coarse Gravel 0 0 0 0 0 0 0 0
Fine Gravel 0 0 0 0 0 0 1 0

Coarse Sand 0 0 0 0 0 0 0 0
Medium Sand 54 0 7 45 2 1 11 1

Fine Sand 43 6 57 54 3 10 87 10
Silt and Clay 3 94 36 1 95 89 1 89
Description Light Brown and 

Dark Gray Poorly 
Graded Sand

Dark Gray Organic Silt Dark Gray Silty Sand 
with Organics

Brown Poorly Graded 
Sand, Fine 

Dark Gray Organic Silt Dark Gray Sandy 
Organic Silt

Brown Poorly Graded 
Sand, Fine

Dark Gray Sandy 
Organic Silt

Parameter 041M641701 041M641801 041M641901 041M642001 041M642101 041M642201 041M642301 041M642401
TOC (mg/kg) 14,600 3,680 64,000 4,200 1,380 9,270 4,040 739
TOC (%) 1.46 0.368 6.4 0.42 0.138 0.927 0.404 0.0739
Percent  Solids (%) 54.9 79.5 15.8 78.9 73.4 41.1 69.7 73.2

Coarse Gravel 0 No Data No Data 0 0 0 0 0
Fine Gravel 10 No Data No Data 0 0 36 0 0

Coarse Sand 1 No Data No Data 0 0 4 0 0
Medium Sand 19 No Data No Data 17 20 13 13 15

Fine Sand 64 No Data No Data 78 78 41 86 83
Silt and Clay 6 No Data No Data 5 2 6 1 2
Description Dark Gray Sand 

with Silt, Organics
N/A N/A Olive Brown Poorly 

Graded Sand, Medium 
to Fine

Light Gray Poorly Graded 
Sand, Medium to Fine

Dark Brown Silty Sand 
with Gravel, Organics

Dark Brown Poorly 
Graded Sand, Medium 

to Fine

Light Brown Poorly 
Graded Sand, Medium 

to Fine

Note:
1 = Derived from sieve analyses.

(percent of composition1)

Grain Size Analysis
(percent of composition1)

(percent of composition1)
Grain Size Analysis

Table  11-3-1
Wetland 64 Phase II 

November 1995 Data

Grain Size Analysis

Sediment Physical Parameters



Parameter 041M640401 041M640501 041M640601
TOC (%) 7 6 8.6

Fine Gravel 1.4 0.4 0
Coarse Sand 2.2 1.3 1.1

Medium Sand 10.6 6 6.4
Fine Sand 50.7 39 49.1

Clay 35.1 53.3 43.4

Note:
1 = Derived from sieve analyses.

(percent of composition1)
Grain Size Analysis

Table 11-3-2
Wetland 64 Phase III 
Sediment Physical Parameters



Table 11-3-3
Wetland 64 Phase II
Sediment Analytical Results

 Parameter

Reference 
Concentration    
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum Detection 
Location

Metals (mg/kg)
Aluminum 4,274.0 8 24 24 28.90 26,800.0 7,430.0 041M641601
Antimony 0.260 7 4 10 0.190 10.80 1.510 041M640401
Arsenic 2.140 11 19 24 0.160 18.70 5.550 041M641601
Barium 3.840 14 22 24 0.350 1,280.0 60.90 041M640301
Beryllium 0.130 10 10 24 0.110 1.30 0.355 041M641901
Cadmium 0.390 18 22 24 0.190 38.60 8.680 041M640301
Calcium 1,978.80 10 24 24 64.40 6,630.0 1,960.0 041M641701
Chromium 13.10 17 24 24 0.550 1,800.0 426.0 041M640301
Cobalt 0.910 10 15 24 0.130 6.10 1.50 041M640301
Copper 8.440 13 22 24 0.740 255.0 47.40 041M640301
Iron 2,684.40 12 24 24 26.0 38,200.0 11,000.0 041M641601
Lead 21.040 14 23 24 0.650 634.0 132.0 041M640301
Magnesium 2,943.60 8 24 24 47.10 9,390.0 2,770.0 041M641601
Manganese 9.810 14 24 24 0.120 203.0 59.70 041M641601
Mercury 0.110 13 14 24 0.10 0.880 0.231 041M640301
Nickel 3.690 11 17 24 0.790 27.10 6.510 041M640301
Potassium 899.720 7 24 24 19.90 3,560.0 940.0 041M641901
Selenium 0.660 10 11 24 0.340 3.10 0.771 041M640301
Silver 0.520 8 4 24 0.370 5.10 0.569 041M640301
Sodium 11,439.60 6 24 43.80 30,200.0 8,130.0 041M641901
Thallium 0.390 8 2 24 0.650 1.20 0.314 041M640301
Vanadium 8.590 9 22 24 0.420 43.40 13.30 041M641601
Zinc 14.360 18 23 24 2.20 481.0 123.0 041M640301
PAHs ( g/kg)
2-Methylnaphthalene N/A 0 1 24 30.0 30.0 161.0 041M640101
Acenaphthene N/A 0 2 24 120.0 230.0 91.60 041M640501
Acenaphthylene N/A 0 1 24 90.0 90.0 196.0 041M640501
Anthracene N/A 0 2 24 230.0 330.0 216.0 041M640501
Benzo(a)anthracene N/A 0 12 24 27.0 1,400.0 255.0 041M640201
Benzo(a)pyrene N/A 0 13 24 25.0 910.0 266.0 041M640501
Chrysene N/A 0 13 24 23.0 1,500.0 271.0 041M640201
Dibenz(a,h)anthracene N/A 0 1 24 25.0 25.0 161.0 041M640101
Fluoranthene N/A 0 19 24 24.0 5,700.0 624.0 041M640201
Fluorene N/A 0 2 24 160.0 210.0 92.40 041M640501
Naphthalene N/A 0 2 24 56.0 71.0 163.0 041M640501
Phenanthrene N/A 0 12 24 42.0 2,800.0 358.0 041M640201
Pyrene N/A 0 19 24 22.0 4,600.0 533.0 041M640201
Total PAHs N/A 0 19 24 255.0 25,100.0 3,390.0 041M640201
Pesticides and PCBs ( g/kg)
Aroclor-1254 N/A 0 8 24 1.30 370.0 28.90 041M640201
Aroclor-1260 N/A 0 12 24 1.30 50.0 14.60 041M641901
Total PCBs N/A 0 20 24 8.950 640.0 88.30 041M640301
Aldrin N/A 0 6 24 0.170 4.0 0.521 041M640301
Dieldrin N/A 0 5 24 0.790 3.30 0.703 041M640201
Endosulfan I N/A 0 1 24 0.760 0.760 0.402 041M641401
Endosulfan II N/A 0 1 24 1.70 1.70 0.517 041M641901
Heptachlor N/A 0 1 24 0.120 0.120 0.233 041M640101
alpha-Chlordane N/A 0 4 24 0.280 10.0 0.864 041M640301
gamma-Chlordane N/A 0 5 24 0.650 8.50 0.712 041M640301
Total Chlordane N/A 0 6 24 0.345 18.50 1.580 041M640301
Endrin N/A 0 5 24 0.460 8.0 1.140 041M640101
Endrin aldehyde N/A 0 1 24 0.290 0.290 0.475 041M640801
Total Endrin N/A 0 5 24 0.880 8.230 2.080 041M640101
alpha-BHC N/A 0 9 24 0.120 0.940 0.356 041M641401
gamma-BHC (Lindane) N/A 0 5 24 0.130 1.60 0.305 041M640401
Total BHC N/A 0 11 24 0.315 2.980 1.120 041M640401
4,4'-DDD 50.0 1 14 24 0.20 140.0 12.20 041M640201
4,4'-DDE 40.0 2 14 24 0.350 78.0 9.480 041M640301
4,4'-DDT 20.0 0 6 24 0.60 14.0 1.580 041M640301
Total DDT 110.0 2 15 24 0.470 213.650 23.20 041M640201
SVOCs ( g/kg)
1,2-Dichlorobenzene N/A 0 1 24 190.0 190.0 1,540.0 041M640401
1,4-Dichlorobenzene N/A 0 2 24 70.0 260.0 1,520.0 041M640401
Benzo(b)fluoranthene N/A 0 16 24 21.0 2,600.0 424.0 041M640201
Benzo(g,h,i)perylene N/A 0 9 24 29.0 590.0 213.0 041M640501
Benzo(k)fluoranthene N/A 0 7 24 35.0 250.0 190.0 041M640301
bis(2-Ethylhexyl)phthalate (BEHP) N/A 0 3 24 33.0 530.0 1,670.0 041M641901
Butylbenzylphthalate N/A 0 8 24 28.0 280.0 1,410.0 041M640501
Carbazole N/A 0 2 24 230.0 400.0 1,600.0 041M640501
Dibenzofuran N/A 0 2 24 72.0 85.0 1,580.0 041M640501
Diethylphthalate N/A 0 3 24 80.0 2,000.0 1,680.0 041M640101
Dimethylphthalate N/A 0 1 24 510.0 510.0 1,620.0 041M642201
Di-n-butylphthalate N/A 0 9 24 28.0 430.0 1,430.0 041M641501
Indeno(1,2,3-cd)pyrene N/A 0 8 24 39.0 600.0 214.0 041M640501
Phenol N/A 0 1 24 220.0 220.0 1,540.0 041M640401
VOCs ( g/kg)
Acetone N/A 0 10 24 9.0 420.0 322.0 041M641401
Carbon disulfide N/A 0 1 24 11.0 11.0 147.0 041M641601
Chlorobenzene N/A 0 1 24 48.0 48.0 270.0 041M640401
Methylene chloride N/A 0 5 24 64.0 400.0 345.0 041M641401

Notes:
g/kg = micrograms per kilogram

mg/kg = milligram per kilogram
N/A = Not Applicable

Frequency of Detections Range of Detections



Table 11-3-4
Wetland 64 Phase III
Sediment Analytical Results

 Parameter

Reference 
Concentration (if 

applicable)

Number Greater Than 
Reference 

Concentration
Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals (mg/kg)
Aluminum 4,274.0 3 3 3 7,600.0 8,900.0 8,460.0 041M640601
Antimony 0.260 3 1 3 2.50 2.50 2.030 041M640501
Arsenic 2.140 3 3 3 6.90 7.80 7.230 041M640601
Barium 3.840 3 3 3 15.20 17.10 16.40 041M640401
Beryllium 0.130 3 3 3 0.30 0.340 0.327 041M640601
Cadmium 0.390 3 3 3 17.70 21.0 19.60 041M640601
Calcium 1,978.80 3 3 3 2,660.0 3,210.0 2,950.0 041M640401
Chromium 13.10 3 3 3 592.0 868.0 745.0 041M640601
Cobalt 0.910 3 3 3 2.70 3.40 3.030 041M640501
Copper 8.440 3 3 3 102.0 146.0 121.0 041M640501
Iron 2,684.40 3 3 3 12,100.0 13,600.0 13,000.0 041M640401
Lead 21.040 3 3 3 330.0 346.0 338.0 041M640401
Magnesium 2,943.60 3 3 3 3,230.0 4,190.0 3,650.0 041M640401
Manganese 9.810 3 3 3 44.90 65.80 53.20 041M640501
Mercury 0.110 3 3 3 0.250 0.260 0.257 041M640501
Nickel 3.690 3 3 3 9.80 12.30 11.10 041M640501
Potassium 899.720 3 3 3 1,090.0 1,350.0 1,200.0 041M640401
Selenium 0.660 3 3 3 1.30 1.60 1.470 041M640401
Silver 0.520 3 3 3 1.90 3.0 2.30 041M640501
Sodium 11,439.60 2 3 3 10,100.0 18,300.0 14,100.0 041M640401
Vanadium 8.590 3 3 3 15.90 18.40 17.20 041M640401
Zinc 14.360 3 3 3 306.0 468.0 368.0 041M640401
PAHs ( g/kg)
Acenaphthene N/A 0 3 3 260.0 750.0 440.0 041M640601
Anthracene N/A 0 3 3 310.0 1,000.0 550.0 041M640601
Benzo(a)anthracene N/A 0 3 3 1,100.0 2,100.0 1,500.0 041M640601
Benzo(a)pyrene N/A 0 3 3 1,000.0 1,700.0 1,300.0 041M640601
Chrysene N/A 0 3 3 1,200.0 2,100.0 1,530.0 041M640601
Fluoranthene N/A 0 3 3 2,700.0 5,000.0 3,500.0 041M640601
Fluorene N/A 0 3 3 210.0 750.0 417.0 041M640601
Naphthalene N/A 0 3 3 110.0 310.0 177.0 041M640601
Phenanthrene N/A 0 3 3 1,800.0 4,300.0 2,700.0 041M640601
Pyrene N/A 0 3 3 3,000.0 4,800.0 3,630.0 041M640601
Total PAHs N/A 0 3 3 13,740.0 24,460.0 17,400.0 041M640601
Pesticides and PCBs ( g/kg)
Aroclor-1260 N/A 0 3 3 180.0 300.0 253.0 041M640401
Total PCBs N/A 0 3 3 565.0 1,220.0 888.0 041M640401
Dieldrin N/A 0 3 3 7.70 20.0 14.90 041M640401
Endosulfan I N/A 0 2 3 1.30 2.40 1.380 041M640401
alpha-Chlordane N/A 0 2 3 2.90 3.70 2.60 041M640401
Total Chlordane N/A 0 2 3 4.650 11.70 6.450 041M640401
delta-BHC N/A 0 2 3 0.690 0.940 2.030 041M640601
Total BHC N/A 0 2 3 7.115 21.690 15.50 041M640401
4,4'-DDD 50.0 2 3 3 30.0 89.0 57.30 041M640401
4,4'-DDE 40.0 2 3 3 33.0 89.0 55.30 041M640401
4,4'-DDT 20.0 0 2 3 18.0 19.0 13.60 041M640601
Total DDT 110.0 2 3 3 66.850 196.0 126.0 041M640401
SVOCs ( g/kg)
Benzo(b)fluoranthene N/A 0 3 3 1,100.0 1,800.0 1,430.0 041M640601
Benzo(g,h,i)perylene N/A 0 3 3 470.0 980.0 777.0 041M640601
Benzo(k)fluoranthene N/A 0 3 3 1,300.0 1,900.0 1,500.0 041M640601
bis(2-Ethylhexyl)phthalate (BEHP) N/A 0 3 3 2,000.0 3,900.0 3,070.0 041M640601
Butylbenzylphthalate N/A 0 3 3 240.0 710.0 427.0 041M640401
Carbazole N/A 0 3 3 320.0 800.0 490.0 041M640601
Dibenzofuran N/A 0 2 3 130.0 350.0 377.0 041M640601
Indeno(1,2,3-cd)pyrene N/A 0 3 3 680.0 1,000.0 833.0 041M640601
VOCs ( g/kg)
Acetone N/A 0 2 3 32.0 32.0 31.20 041M640501

Notes:
g/kg = micrograms per kilogram

mg/kg = milligram per kilogram
N/A = Not Applicable

Frequency of Detections Range of Detections



Table 11-3-5
Wetland 64 Phase IV
Sediment Analytical Results

 Parameter

Reference 
Concentration (if 

applicable)

Number Greater Than 
Reference 

Concentration
Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum Detection 
Location

Metals (mg/kg)
Aluminum 4,274.0 3 7 7 59.0 18,000.0 5,400.0 041M641102
Arsenic 2.140 5 5 7 3.20 13.0 5.430 041M641102
Barium 3.840 6 7 7 0.170 18.0 9.580 041M641102
Beryllium 0.130 5 5 7 0.150 1.10 0.314 041M641102
Cadmium 0.390 5 6 7 0.070 23.0 10.20 041M640502
Calcium 1,978.80 4 7 7 58.0 4,300.0 1,860.0 041M641102
Chromium 13.10 5 7 7 1.0 700.0 360.0 041M640502
Cobalt 0.910 5 5 7 1.0 4.80 1.840 041M640502
Copper 8.440 6 6 7 12.0 200.0 75.80 041M640502
Iron 2,684.40 5 7 7 48.0 33,000.0 11,300.0 041M641102
Lead 21.040 5 7 7 0.380 430.0 164.0 041M640502
Magnesium 2,943.60 2 7 7 110.0 10,000.0 2,900.0 041M641102
Manganese 9.810 5 7 7 0.310 230.0 59.90 041M641102
Mercury 0.110 5 6 7 0.007 0.460 0.188 041M641102
Nickel 3.690 5 6 7 0.260 15.0 7.060 041M640502
Potassium 899.720 2 7 7 44.0 4,200.0 1,090.0 041M641102
Silver 0.520 5 5 7 1.30 4.0 1.440 041M640502
Sodium 11,439.60 2 7 7 560.0 48,000.0 12,500.0 041M641102
Vanadium 8.590 4 7 7 0.120 37.0 13.20 041M641102
Zinc 14.360 5 6 7 3.0 380.0 180.0 041M640502
PAHs ( g/kg)
Benzo(a)anthracene N/A 0 2 7 660.0 870.0 2,000.0 041M640502
Benzo(a)pyrene N/A 0 2 7 540.0 800.0 1,970.0 041M640502
Chrysene N/A 0 2 7 840.0 860.0 2,020.0 041M640502
Fluoranthene N/A 0 2 7 1,600.0 1,800.0 2,270.0 041M640502
Phenanthrene N/A 0 3 7 230.0 1,100.0 1,800.0 041M640502
Pyrene N/A 0 2 7 1,400.0 1,600.0 2,210.0 041M640502
Total PAHs N/A 0 3 7 22,810.0 28,030.0 30,100.0 041M640502
Pesticides and PCBs ( g/kg)
Heptachlor epoxide N/A 0 2 7 4.40 6.20 10.70 041M640602
delta-BHC N/A 0 5 7 0.660 6.90 4.240 041M641102
Total BHC N/A 0 5 7 3.810 108.90 43.90 041M641102
4,4'-DDD 50.0 2 1 7 100.0 100.0 28.90 041M640602
4,4'-DDE 40.0 2 4 7 8.40 43.0 26.10 041M640202
Total DDT 110.0 2 4 7 36.90 154.0 80.50 041M640602
SVOCs ( g/kg)
Benzo(b)fluoranthene N/A 0 2 7 630.0 780.0 1,980.0 041M640502
Benzo(g,h,i)perylene N/A 0 2 7 420.0 490.0 1,910.0 041M640502
Benzo(k)fluoranthene N/A 0 2 7 510.0 910.0 1,980.0 041M640502
bis(2-Ethylhexyl)phthalate (BEHP) N/A 0 3 7 980.0 1,500.0 1,830.0 041M640502

Notes:
g/kg = micrograms per kilogram

mg/kg = milligram per kilogram
N/A = Not Applicable

Frequency of Detections Range of Detections



Table 11-3-6
Wetland 64 Phase III
Surface Water Analytical Results

Frequency of Detections Range of Detections

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals ( g/L)
Aluminum 2,927.50 0 1 2 298.0 298.0 298.0 041W640501
Antimony 4.15 0 1 2 3.8 3.8 3.8 041W640101
Barium 9.43 2 2 2 33.6 36.4 35.0 041W640101
Cadmium 2.40 0 1 2 0.84 0.84 0.84 041W640101
Calcium 76,800.00 2 2 2 99,000.0 137,000.0 118,000.0 041W640501
Chromium 10.87 1 2 2 8.5 12.5 10.5 041W640501
Copper 7.03 0 2 2 4.2 5.8 5.0 041W640101
Iron 1,352.00 0 2 2 702.0 829.0 766.0 041W640101
Lead 13.75 0 2 2 5.8 8.6 7.2 041W640501
Magnesium 243,650.00 2 2 2 274,000.0 421,000.0 348,000.0 041W640501
Manganese 12.15 2 2 2 28.3 37.1 32.7 041W640101
Mercury 0.21 0 1 2 0.06 0.06 0.06 041W640501
Nickel 9.30 0 1 2 2.6 2.6 2.6 041W640101
Potassium 81,250.00 2 2 2 113,000.0 205,000.0 159,000.0 041W640501
Silver 3.01 0 2 2 0.04 0.05 0.045 041W640101
Sodium 1,952,000.00 2 2 2 2,290,000.0 3,600,000.0 2,950,000.0 041W640501
Zinc 12.88 1 2 2 10.1 24.1 17.1 041W640101
Pesticides ( g/L)
beta-BHC N/A 0 1 2 0.0072 0.0072 0.0072 041W640101
Total BHC N/A 0 1 2 0.05845 0.05845 0.0585 041W640101
VOCs ( g/L)
1,1,1-Trichloroethane N/A 0 1 2 0.21 0.21 0.21 041W640101
1,1-Dichloroethane N/A 0 1 2 0.9 0.9 0.9 041W640101
1,2-Dichloroethene (total) N/A 0 2 2 0.21 0.59 0.4 041W640101
Acetone N/A 0 1 2 24.0 24.0 24.0 041W640101
Toluene N/A 0 1 2 0.36 0.36 0.36 041W640501
Trichloroethene N/A 0 1 2 0.34 0.34 0.34 041W640101

Notes:
g/L = micrograms per liter

N/A = Not Applicable



Table 11-3-7
Wetland 64 Phase II 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed

Min 
SQL

Max 
SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Aluminum 24 24 28.9 26,800 041M641601 26,800 N/A Yes No SV
Antimony 4 10 0.065 1.6 0.19 10.8 041M640401 10.8 J 12 2 0.9 No Max Detect < SV
Arsenic 19 24 0.06 0.13 0.16 18.7 041M641601 18.7 7.24 1, 2 2.58 Yes Max Detect > SV
Barium 22 24 0.08 0.14 0.35 1,280 041M640301 1,280 N/A Yes No SV
Beryllium 10 24 0.03 0.22 0.11 1.3 041M641901 1.3 J N/A Yes No SV
Cadmium 22 24 0.1 0.105 0.19 38.6 041M640301 38.6 0.68 1 57.1 Yes Max Detect > SV
Calcium 24 24 64.4 6,630 041M641701 6,630 N/A Yes No SV
Chromium 24 24 0.55 1,800 041M640301 1,800 52.3 1, 2 34.4 Yes Max Detect > SV
Cobalt 15 24 0.09 0.435 0.13 6.1 041M640301 6.1 J N/A Yes No SV
Copper 22 24 0.285 0.75 0.74 255 041M640301 255 J 18.7 1, 2 13.6 Yes Max Detect > SV
Cyanide (CN) 0 24 0.295 2.05 ND 2.05 U N/A Yes No SV
Iron 24 24 26 38,200 041M641601 38,200 N/A Yes No SV
Lead 23 24 0.145 0.145 0.65 634 041M640301 634 J 30.2 1, 2 21 Yes Max Detect > SV
Magnesium 24 24 47.1 9,390 041M641601 9,390 N/A Yes No SV
Manganese 24 24 0.12 203 041M641601 203 N/A Yes No SV
Mercury 14 24 0.025 0.04 0.1 0.88 041M640301 0.88 0.13 1, 2 6.77 Yes Max Detect > SV
Nickel 17 24 0.285 0.41 0.79 27.1 041M640301 27.1 15.9 1, 2 1.7 Yes Max Detect > SV
Potassium 24 24 19.9 3,560 041M641901 3,560 N/A Yes No SV
Selenium 11 24 0.09 0.85 0.34 3.1 041M640301 3.1 J N/A Yes No SV
Silver 4 24 0.12 1.1 0.37 5.1 041M640301 5.1 J 0.73 1 6.96 Yes Max Detect > SV
Sodium 23 24 2.5 2.5 43.8 30,200 041M641901 30,200 N/A Yes No SV
Thallium 2 24 0.09 0.85 0.65 1.2 041M640301 1.2 J N/A Yes No SV
Vanadium 22 24 0.105 0.75 0.42 43.4 041M641601 43.4 N/A Yes No SV
Zinc 23 24 0.7 0.7 2.2 481 041M640301 481 J 124 1, 2 3.88 Yes Max Detect > SV

2-Methylnaphthalene 1 24 20.5 1,350 30 30 041M640101 30 J 20.2 1 1.49 Yes Max Detect > SV
Acenaphthene 2 24 10 650 120 230 041M640501 230 6.71 1 34.3 Yes Max Detect > SV
Acenaphthylene 1 24 20.5 1,350 90 90 041M640501 90 J 5.87 1 15.3 Yes Max Detect > SV
Anthracene 2 24 20.5 1,350 230 330 041M640501 330 46.9 1 7.04 Yes Max Detect > SV
Benzo(a)anthracene 12 24 20.5 1,350 27 1,400 041M640201 1,400 J 74.8 1 18.7 Yes Max Detect > SV
Benzo(a)pyrene 13 24 20.5 1,350 25 910 041M640501 910 88.8 1 10.2 Yes Max Detect > SV
Chrysene 13 24 18.5 1,350 23 1,500 041M640201 1,500 J 108 1 13.9 Yes Max Detect > SV
Dibenz(a,h)anthracene 1 24 20.5 1,350 25 25 041M640101 25 J 6.22 1 4.02 Yes Max Detect > SV
Fluoranthene 19 24 20.5 22 24 5,700 041M640201 5,700 113 1 50.4 Yes Max Detect > SV
Fluorene 2 24 10 650 160 210 041M640501 210 21.2 1 9.91 Yes Max Detect > SV
Naphthalene 2 24 20.5 1,350 56 71 041M640501 71 J 34.6 1 2.05 Yes Max Detect > SV
Phenanthrene 12 24 20.5 1,350 42 2,800 041M640201 2,800 86.7 1 32.3 Yes Max Detect > SV
Pyrene 19 24 20.5 21.5 22 4,600 041M640201 4,600 153 1 30.1 Yes Max Detect > SV
Total PAHs 19 24 246 440 255 25,100 041M640201 25,100 1684 1, 2 14.9 Yes Max Detect > SV
TOC Normalized PAHs 19 24 69.97 595.4 12.17 735.84 041M640101 735.8 290 3 2.54 Yes Max Detect > SV

Aroclor-1016 0 24 1.05 70 ND 70 UJ 21.6 N/A 3.24 Yes Max SQL > SV
Aroclor-1221 0 24 2.1 140 ND 140 UJ 67 2 2.09 Yes Max SQL > SV
Aroclor-1232 0 24 1.05 70 ND 70 UJ 21.6 N/A 3.24 Yes Max SQL > SV
Aroclor-1242 0 24 1.05 70 ND 70 UJ 21.6 N/A 3.24 Yes Max SQL > SV
Aroclor-1248 0 24 1.05 70 ND 70 UJ 21.6 N/A 3.24 Yes Max SQL > SV
Aroclor-1254 8 24 1.05 9.5 1.3 370 041M641501 370 J 21.6 N/A 17.1 Yes Max Detect > SV
Aroclor-1260 12 24 1.05 70 1.3 50 041M642001 50 J 21.6 N/A 2.31 Yes Max Detect > SV
Total PCBs 20 24 8.4 18.5 8.95 640 041M642001 640 21.6 1 29.6 Yes Max Detect > SV

Aldrin 6 24 0.05 0.8 0.17 4 041M640301 4 J N/A Yes No SV
Dieldrin 5 24 0.105 3.5 0.79 3.3 041M640201 3.3 J 0.72 1 4.61 Yes Max Detect > SV
Endosulfan I 1 24 0.055 3.5 0.76 0.76 041M641401 0.76 J N/A Yes No SV
Endosulfan II 1 24 0.105 3.5 1.7 1.7 041M641901 1.7 J N/A Yes No SV
Endosulfan sulfate 0 24 0.105 3.5 ND 3.5 U N/A Yes No SV
Heptachlor 1 24 0.05 1.7 0.12 0.12 041M640101 0.12 J N/A Yes No SV
Heptachlor epoxide 0 24 0.05 1.7 ND 1.7 U N/A Yes No SV
Methoxychlor 0 24 0.5 17 ND 17 U N/A Yes No SV
Toxaphene 0 24 10.5 350 ND 350 U N/A Yes No SV
alpha-Chlordane 4 24 0.05 0.46 0.28 10 041M640301 10 J 1.7 1 5.88 Yes Max Detect > SV
gamma-Chlordane 5 24 0.05 0.46 0.65 8.5 041M640301 8.5 J 1.7 1 5 Yes Max Detect > SV
Total Chlordane 6 24 0.1 0.92 0.345 18.5 041M640301 18.5 1.7 1 10.9 Yes Max Detect > SV
Endrin 5 24 0.105 3.5 0.46 8 041M640101 8 DJ 3.3 2 2.42 Yes Max Detect > SV
Endrin aldehyde 1 24 0.105 3.5 0.29 0.29 041M640801 0.29 J 3.3 2 0.09 No Max Detect < SV
Endrin ketone 0 24 0.105 3.5 ND 3.5 U 3.3 2 1.06 Yes Max SQL > SV
Total Endrin 5 24 0.315 10.5 0.88 8.23 041M640101 8.23 3.3 2 2.49 Yes Max Detect > SV
alpha-BHC 9 24 0.055 1.7 0.12 0.94 041M642401 0.94 J N/A Yes No SV
beta-BHC 0 24 0.05 1.7 ND 1.7 UJ 0.32 N/A 5.31 Yes Max SQL > SV
delta-BHC 0 24 0.05 1.7 ND 1.7 UJ 0.32 N/A 5.31 Yes Max SQL > SV
gamma-BHC (Lindane) 5 24 0.05 1.7 0.13 1.6 041M641801 1.6 J 0.32 1 5 Yes Max Detect > SV
Total BHC 11 24 0.22 6.8 0.315 2.98 041M642401 2.98 0.32 2 9.31 Yes Max Detect > SV
4,4'-DDD 14 24 0.105 0.5 0.2 140 041M640201 140 D 1.22 1 115 Yes Max Detect > SV
4,4'-DDE 14 24 0.105 0.5 0.35 78 041M640301 78 2.07 1 37.7 Yes Max Detect > SV
4,4'-DDT 6 24 0.105 1.65 0.6 14 041M640301 14 J 1.19 1 11.8 Yes Max Detect > SV
Total DDT 15 24 0.315 1.5 0.47 214 041M640201 214 3.3 2 64.7 Yes Max Detect > SV

1,2,4-Trichlorobenzene 0 24 205 13,500 ND 13,500 U N/A Yes No SV
1,2-Dichlorobenzene 1 24 205 13,500 190 190 041M640401 190 J N/A Yes No SV
1,3-Dichlorobenzene 0 24 205 13,500 ND 13,500 U N/A Yes No SV
1,4-Dichlorobenzene 2 24 205 13,500 70 260 041M640401 260 J N/A Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 21 205 13,000 ND 13,000 U N/A Yes No SV
2,4,5-Trichlorophenol 0 24 495 33,000 ND 33,000 U N/A Yes No SV
2,4,6-Trichlorophenol 0 24 205 13,500 ND 13,500 U N/A Yes No SV
2,4-Dichlorophenol 0 24 205 13,500 ND 13,500 U N/A Yes No SV
2,4-Dimethylphenol 0 24 205 13,500 ND 13,500 U N/A Yes No SV
2,4-Dinitrophenol 0 24 495 33,000 ND 33,000 UJ N/A Yes No SV
2,4-Dinitrotoluene 0 24 205 13,500 ND 13,500 U N/A Yes No SV
2,6-Dinitrotoluene 0 24 205 13,500 ND 13,500 U N/A Yes No SV
2-Chloronaphthalene 0 24 205 13,500 ND 13,500 U N/A Yes No SV
2-Chlorophenol 0 24 205 13,500 ND 13,500 U N/A Yes No SV
2-Methyl-4,6-Dinitrophenol 0 24 495 33,000 ND 33,000 U N/A Yes No SV
2-Methylphenol (o-Cresol) 0 24 205 13,500 ND 13,500 U N/A Yes No SV
2-Nitroaniline 0 24 205 13,500 ND 13,500 U N/A Yes No SV
2-Nitrophenol 0 24 205 13,500 ND 13,500 U N/A Yes No SV
3,3'-Dichlorobenzidine 0 24 205 13,500 ND 13,500 UJ N/A Yes No SV
3-Nitroaniline 0 22 495 31,500 ND 31,500 U N/A Yes No SV
4-Bromophenyl-phenylether 0 24 205 13,500 ND 13,500 U N/A Yes No SV
4-Chloro-3-methylphenol 0 24 205 13,500 ND 13,500 U N/A Yes No SV
4-Chloroaniline 0 24 205 13,500 ND 13,500 U N/A Yes No SV
4-Chlorophenylphenyl ether 0 24 205 13,500 ND 13,500 U N/A Yes No SV
4-Methylphenol (p-Cresol) 0 24 205 13,500 ND 13,500 U N/A Yes No SV
4-Nitroaniline 0 24 495 33,000 ND 33,000 UJ N/A Yes No SV
4-Nitrophenol 0 24 495 33,000 ND 33,000 U N/A Yes No SV
Benzo(b)fluoranthene 16 24 20.5 1,350 21 2,600 041M640201 2,600 N/A Yes No SV

Metals (mg/kg)

SVOCs ( g/kg)

Pesticides ( g/kg)

PCBs ( g/kg)

PAHs ( g/kg)



Table 11-3-7
Wetland 64 Phase II 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed

Min 
SQL

Max 
SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Benzo(g,h,i)perylene 9 24 20.5 1,350 29 590 041M640501 590 N/A Yes No SV
Benzo(k)fluoranthene 7 24 20.5 1,350 35 250 041M640301 250 J N/A Yes No SV
bis(2-Chloroethoxy)methane 0 24 205 13,500 ND 13,500 U N/A Yes No SV
bis(2-Chloroethyl)ether 0 24 20.5 1,350 ND 1,350 U N/A Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 3 24 205 13,500 33 530 041M641901 530 J 182 1, 2 2.91 Yes Max Detect > SV
Butylbenzylphthalate 8 24 205 13,500 28 280 041M640501 280 J 182 1, 2 1.54 Yes Max Detect > SV
Carbazole 2 24 205 13,500 230 400 041M640501 400 J N/A Yes No SV
Dibenzofuran 2 24 205 13,500 72 85 041M640501 85 J N/A Yes No SV
Diethylphthalate 3 24 205 13,500 80 2,000 041M640101 2,000 182 1, 2 11 Yes Max Detect > SV
Dimethylphthalate 1 24 205 13,500 510 510 041M642201 510 182 1, 2 2.8 Yes Max Detect > SV
Di-n-butylphthalate 9 24 205 13,500 28 430 041M641501 430 182 1, 2 2.36 Yes Max Detect > SV
Di-n-octylphthalate 0 24 205 13,500 ND 13,500 U 182 1, 2 74.2 Yes Max SQL > SV
Hexachlorobenzene 0 24 205 13,500 ND 13,500 U N/A Yes No SV
Hexachlorobutadiene 0 24 205 13,500 ND 13,500 U N/A Yes No SV
Hexachlorocyclopentadiene 0 24 205 13,500 ND 13,500 UJ N/A Yes No SV
Hexachloroethane 0 24 205 13,500 ND 13,500 U N/A Yes No SV
Indeno(1,2,3-cd)pyrene 8 24 20.5 1,350 39 600 041M640501 600 N/A Yes No SV
Isophorone 0 24 205 13,500 ND 13,500 U N/A Yes No SV
Nitrobenzene 0 24 205 13,500 ND 13,500 U N/A Yes No SV
N-Nitroso-di-n-propylamine 0 24 20.5 1,350 ND 1,350 U N/A Yes No SV
N-Nitrosodiphenylamine 0 24 205 13,500 ND 13,500 U N/A Yes No SV
Pentachlorophenol 0 24 495 33,000 ND 33,000 U N/A Yes No SV
Phenol 1 24 205 13,500 220 220 041M640401 220 J N/A Yes No SV

1,1,1-Trichloroethane 0 24 6 6,000 ND 6,000 U N/A Yes No SV
1,1,2,2-Tetrachloroethane 0 24 6 6,000 ND 6,000 U N/A Yes No SV
1,1,2-Trichloroethane 0 24 6 6,000 ND 6,000 U N/A Yes No SV
1,1-Dichloroethane 0 24 6 6,000 ND 6,000 U N/A Yes No SV
1,1-Dichloroethene 0 24 6 6,000 ND 6,000 U N/A Yes No SV
1,2-Dichloroethane 0 24 6 6,000 ND 6,000 U N/A Yes No SV
1,2-Dichloroethene (total) 0 24 6 6,000 ND 6,000 U N/A Yes No SV
1,2-Dichloropropane 0 24 6 6,000 ND 6,000 U N/A Yes No SV
2-Butanone (MEK) 0 24 6 6,000 ND 6,000 U N/A Yes No SV
2-Hexanone 0 24 6 6,000 ND 6,000 U N/A Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 24 6 6,000 ND 6,000 U N/A Yes No SV
Acetone 10 24 6 6,000 9 420 041M641401 420 N/A Yes No SV
Benzene 0 24 6 6,000 ND 6,000 U N/A Yes No SV
Bromodichloromethane 0 24 6 6,000 ND 6,000 U N/A Yes No SV
Bromoform 0 24 6 6,000 ND 6,000 U N/A Yes No SV
Bromomethane 0 24 6 6,000 ND 6,000 U N/A Yes No SV
Carbon disulfide 1 24 6 3,100 11 11 041M641601 11 J N/A Yes No SV
Carbon tetrachloride 0 24 6 6,000 ND 6,000 U N/A Yes No SV
Chlorobenzene 1 24 6 6,000 48 48 041M640401 48 N/A Yes No SV
Chloroethane 0 24 6 6,000 ND 6,000 U N/A Yes No SV
Chloroform 0 24 6 6,000 ND 6,000 U N/A Yes No SV
Chloromethane 0 24 6 6,000 ND 6,000 U N/A Yes No SV
cis-1,3-Dichloropropene 0 24 6 6,000 ND 6,000 U N/A Yes No SV
Dibromochloromethane 0 24 6 6,000 ND 6,000 U N/A Yes No SV
Ethylbenzene 0 24 6 6,000 ND 6,000 U N/A Yes No SV
Methylene chloride 5 24 6 7,000 64 400 041M641401 400 J N/A Yes No SV
Styrene 0 24 6 6,000 ND 6,000 U N/A Yes No SV
Tetrachloroethene 0 24 6 6,000 ND 6,000 U N/A Yes No SV
Toluene 0 24 6 6,000 ND 6,000 U N/A Yes No SV
trans-1,3-Dichloropropene 0 24 6 6,000 ND 6,000 U N/A Yes No SV
Trichloroethene 0 24 6 6,000 ND 6,000 U N/A Yes No SV
Vinyl chloride 0 24 2 6,000 ND 6,000 U N/A Yes No SV
Xylene (Total) 0 24 6 6,000 ND 6,000 U N/A Yes No SV

Sources for Screening Values:
SV = Screening Value
1 = USEPA Region 4 Screening Value.  Detailed explanation for SVs provided in Section 8.0.
2 = FDEP Threshold effects level
 
Supporting Information:
SQL = Sample Quantitation Limit D = Diluted Result
HQ = Hazard Quotient mg/kg = milligrams per kilograms
N/A = No screening value available. g/kg = micrograms per kilograms
U or ND = Not Detected at or above the SQL mg/kg oc = milligrams per kilograms - organic carbon
J = Estimated value UJ = Not detected.  SQL is estimated.
SHQ = Screening Hazard Quotient Parameters in bold were detected and exceeded screening values.

Notes:

VOCs ( g/kg)

SVOCs ( g/kg) - cont.



Table  11-3-8
Wetland 64 Phase II
Sediment Parameters Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum 4,4'-DDD 1,2-Dichlorobenzene Acetone
Arsenic 4,4'-DDE 1,4-Dichlorobenzene Carbon disulfide
Barium 4,4'-DDT 2-Methylnaphthalene Chlorobenzene
Beryllium Aldrin Acenaphthene Methylene chloride
Cadmium alpha-BHC Acenaphthylene
Calcium alpha-Chlordane Anthracene
Chromium Dieldrin Benzo(a)anthracene
Cobalt Endosulfan I Benzo(a)pyrene
Copper Endosulfan II Benzo(b)fluoranthene
Iron Endrin Benzo(g,h,i)perylene
Lead gamma-BHC (Lindane) Benzo(k)fluoranthene
Magnesium gamma-Chlordane bis(2-Ethylhexyl)phthalate (BEHP)
Manganese Heptachlor Butylbenzylphthalate
Mercury Total BHC Carbazole
Nickel Total Chlordane Chrysene
Potassium Total DDT Dibenz(a,h)anthracene
Selenium Total Endrin Dibenzofuran
Silver Aroclor-1254 Diethylphthalate
Sodium Aroclor-1260 Dimethylphthalate
Thallium Total PCBs Di-n-butylphthalate
Vanadium Fluoranthene
Zinc Fluorene

Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Phenol
Pyrene
TOC Normalized PAHs
Total PAHs

Cyanide (CN) beta-BHC 1,2,4-Trichlorobenzene 1,1,1-Trichloroethane
delta-BHC 1,3-Dichlorobenzene 1,1,2,2-Tetrachloroethane
Endosulfan sulfate 2,2'-oxybis(1-Chloropropane)/bis(2-chlor 1,1,2-Trichloroethane
Endrin ketone 2,4,5-Trichlorophenol 1,1-Dichloroethane
Heptachlor epoxide 2,4,6-Trichlorophenol 1,1-Dichloroethene
Methoxychlor 2,4-Dichlorophenol 1,2-Dichloroethane
Toxaphene 2,4-Dimethylphenol 1,2-Dichloroethene (total)
Aroclor-1016 2,4-Dinitrophenol 1,2-Dichloropropane
Aroclor-1221 2,4-Dinitrotoluene 2-Butanone (MEK)
Aroclor-1232 2,6-Dinitrotoluene 2-Hexanone
Aroclor-1242 2-Chloronaphthalene 4-Methyl-2-Pentanone (MIBK)
Aroclor-1248 2-Chlorophenol Benzene

2-Methyl-4,6-Dinitrophenol Bromodichloromethane
2-Methylphenol (o-Cresol) Bromoform
2-Nitroaniline Bromomethane
2-Nitrophenol Carbon tetrachloride
3,3'-Dichlorobenzidine Chloroethane
3-Nitroaniline Chloroform
4-Bromophenyl-phenylether Chloromethane
4-Chloro-3-methylphenol cis-1,3-Dichloropropene
4-Chloroaniline Dibromochloromethane
4-Chlorophenylphenyl ether Ethylbenzene
4-Methylphenol (p-Cresol) Styrene
4-Nitroaniline Tetrachloroethene
4-Nitrophenol Toluene
bis(2-Chloroethoxy)methane trans-1,3-Dichloropropene
bis(2-Chloroethyl)ether Trichloroethene
Di-n-octylphthalate Vinyl chloride
Hexachlorobenzene Xylene (Total)
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol

Not Detected Parameters 

Detected Parameters 



Table 11-3-9
Wetland 64 Phase II 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q SV

Refinement  
Value

Refinement 
Value Source

Reference 
Concentration

Aluminum 24 24 7,430 28.9 26,800 26,800 041M641601 NA 0 4,274 8 Yes
Arsenic 19 24 0.078 0.06 0.13 5.55 0.16 18.7 18.7 041M641601 7.24 41.6 PEL 2.58 0.77 0.45 0.13 0 2.14 11 No
Barium 22 24 0.11 0.08 0.14 60.9 0.35 1,280 1,280 041M640301 NA 0 3.84 14 Yes
Beryllium 10 24 0.0557 0.03 0.22 0.355 0.11 1.3 1.3 J 041M641901 NA 0 0.13 10 Yes
Cadmium 22 24 0.103 0.1 0.105 8.68 0.19 38.6 38.6 041M640301 0.676 4.21 PEL 57.1 12.8 9.17 2.06 10 0.39 18 Yes
Calcium 24 24 1,960 64.4 6,630 6,630 041M641701 NA 0 1,978.80 10 No
Chromium 24 24 426 0.55 1,800 1,800 041M640301 52.3 160 PEL 34.4 8.14 11.3 2.66 11 13.1 17 Yes
Cobalt 15 24 0.147 0.09 0.435 1.5 0.13 6.1 6.1 J 041M640301 NA 0 0.91 10 Yes
Copper 22 24 0.518 0.285 0.75 47.4 0.74 255 255 J 041M640301 18.7 108 PEL 13.6 2.54 2.36 0.44 4 8.44 13 Yes
Cyanide (CN) 0 24 0.795 0.295 2.05 0.795 2.05 U ND NA 0 1.29 7 No
Iron 24 24 11,000 26 38,200 38,200 041M641601 NA 0 2,684.40 12 Yes
Lead 23 24 0.145 0.145 0.145 132 0.65 634 634 J 041M640301 30.2 112 PEL 21 4.37 5.66 1.18 11 21.04 14 Yes
Magnesium 24 24 2,770 47.1 9390 9390 041M641601 NA 0 2,943.60 8 No
Manganese 24 24 59.7 0.12 203 203 041M641601 NA 0 9.81 14 Yes
Mercury 14 24 0.03 0.025 0.04 0.231 0.1 0.88 0.88 041M640301 0.13 0.696 PEL 6.77 1.78 1.26 0.33 1 0.11 13 Yes
Nickel 17 24 0.374 0.285 0.41 6.51 0.79 27.1 27.1 041M640301 15.9 42.8 PEL 1.7 0.41 0.63 0.15 0 3.69 11 No
Potassium 24 24 940 19.9 3,560 3,560 041M641901 NA 0 899.72 7 No
Selenium 11 24 0.173 0.09 0.85 0.771 0.34 3.1 3.1 J 041M640301 NA 0 0.66 10 Yes
Silver 4 24 0.353 0.12 1.1 0.569 0.37 5.1 5.1 J 041M640301 0.733 1.77 PEL 6.96 0.78 2.88 0.32 1 0.52 8 Yes
Sodium 23 24 2.5 2.5 2.5 8,130 43.8 30,200 30,200 041M641901 NA 0 11,439.60 6 No
Thallium 2 24 0.259 0.09 0.85 0.314 0.65 1.2 1.2 J 041M640301 NA 0 0.39 8 Yes
Vanadium 22 24 0.427 0.105 0.75 13.3 0.42 43.4 43.4 041M641601 NA 0 8.59 9 Yes
Zinc 23 24 0.7 0.7 0.7 123 2.2 481 481 J 041M640301 124 271 PEL 3.88 0.99 1.77 0.45 5 14.36 18 Yes

2-Methylnaphthalene 1 24 167 20.5 1,350 161 30 30 30 J 041M640101 20.2 201 PEL 1.49 7.99 0.15 0.80 0 0 No
Acenaphthene 2 24 84 10 650 91.6 120 230 230 041M640501 6.71 88.9 PEL 34.3 13.7 2.59 1.03 2 0 No
Acenaphthylene 1 24 200 20.5 1,350 196 90 90 90 J 041M640501 5.87 128 PEL 15.3 33.3 0.70 1.53 0 0 No
Anthracene 2 24 211 20.5 1,350 216 230 330 330 041M640501 46.9 245 PEL 7.04 4.61 1.35 0.88 1 0 No
Benzo(a)anthracene 12 24 153 20.5 1,350 255 27 1,400 1,400 J 041M640201 74.8 693 PEL 18.7 3.41 2.02 0.37 2 0 No
Benzo(a)pyrene 13 24 273 20.5 1,350 266 25 910 910 041M640501 88.8 763 PEL 10.2 2.99 1.19 0.35 1 0 No
Chrysene 13 24 156 18.5 1,350 271 23 1,500 1,500 J 041M640201 108 846 PEL 13.9 2.51 1.77 0.32 1 0 No
Dibenz(a,h)anthracene 1 24 167 20.5 1,350 161 25 25 25 J 041M640101 6.22 135 PEL 4.02 25.9 0.19 1.19 0 0 No
Fluoranthene 19 24 20.8 20.5 21.5 624 24 5,700 5,700 041M640201 113 1,494 PEL 50.4 5.52 3.82 0.42 3 0 No
Fluorene 2 24 84 10 650 92.4 160 210 210 041M640501 21.2 144 PEL 9.91 4.36 1.46 0.64 2 0 No
Naphthalene 2 24 172 20.5 1,350 163 56 71 71 J 041M640501 34.6 391 PEL 2.05 4.7 0.18 0.42 0 0 No
Phenanthrene 12 24 176 20.5 1,350 358 42 2,800 2,800 041M640201 86.7 544 PEL 32.3 4.13 5.15 0.66 3 0 No
Pyrene 19 24 20.8 20.5 21.5 533 22 4,600 4,600 041M640201 153 1,398 PEL 30.1 3.48 3.29 0.38 3 0 No
Total PAHs 19 24 287 246 440 3,390 255 25,100 25,100 041M640201 1684 16,770 PEL 14.9 2.01 1.5 0.20 1 0 No
TOC Normalized PAHs 19 24 226.86 69.97 595.4 165.51 12.17 735.84 735.84 041M640101 290 1,800 MEC 2.54 0.57 0.41 0.09 0 0 No

Aroclor-1016 0 24 7.45 1.05 70 7.45 70 UJ ND 21.6 189 PEL 3.24 0.35 0.37 0.04 0 0 No
Aroclor-1221 0 24 14.9 2.1 140 14.9 140 UJ ND 67 189 PEL 2.09 0.22 0.74 0.08 0 0 No
Aroclor-1232 0 24 7.45 1.05 70 7.45 70 UJ ND 21.6 189 PEL 3.24 0.35 0.37 0.04 0 0 No
Aroclor-1242 0 24 7.45 1.05 70 7.45 70 UJ ND 21.6 189 PEL 3.24 0.35 0.37 0.04 0 0 No
Aroclor-1248 0 24 7.45 1.05 70 7.45 70 UJ ND 21.6 189 PEL 3.24 0.35 0.37 0.04 0 0 No
Aroclor-1254 8 24 3.19 1.05 9.5 28.9 1.3 370 370 J 041M641501 21.6 189 PEL 17.1 1.34 1.96 0.15 1 0 Yes
Aroclor-1260 12 24 11.3 1.05 70 14.6 1.3 50 50 J 041M642001 21.6 189 PEL 2.31 0.68 0.27 0.08 0 0 No
Total PCBs 20 24 15.4 8.4 18.5 88.3 8.95 640 640 041M642001 21.6 189 PEL 29.6 4.09 3.39 0.47 2 0 Yes

Aldrin 6 24 0.167 0.05 0.8 0.521 0.17 4 4 J 041M640301 NA 0 0 Yes
Dieldrin 5 24 0.431 0.105 3.5 0.703 0.79 3.3 3.3 J 041M640201 0.716 4.3 PEL 4.61 0.98 0.77 0.16 0 0 No
Endosulfan I 1 24 0.387 0.055 3.5 0.402 0.76 0.76 0.76 J 041M641401 NA 0 0 Yes
Endosulfan II 1 24 0.465 0.105 3.5 0.517 1.7 1.7 1.7 J 041M641901 NA 0 0 Yes
Endosulfan sulfate 0 24 0.469 0.105 3.5 0.469 3.5 U ND NA 0 0 No
Heptachlor 1 24 0.237 0.05 1.7 0.233 0.12 0.12 0.12 J 041M640101 NA 0 0 Yes
Heptachlor epoxide 0 24 0.23 0.05 1.7 0.23 1.7 U ND NA 0 0 No
Methoxychlor 0 24 2.3 0.5 17 2.3 17 U ND NA 0 0 No
Toxaphene 0 24 47.3 10.5 350 47.3 350 U ND NA 0 0 No
alpha-Chlordane 4 24 0.143 0.05 0.46 0.864 0.28 10 10 J 041M640301 1.7 4.79 PEL 5.88 0.51 2.09 0.18 2 0 Yes
gamma-Chlordane 5 24 0.123 0.05 0.46 0.713 0.65 8.5 8.5 J 041M640301 1.7 4.79 PEL 5 0.42 1.77                1 0 Yes
Total Chlordane 6 24 0.253 0.1 0.92 1.58 0.345 18.5 18.5 041M640301 1.7 4.79 PEL 10.9 0.93 3.86 0.33 2 0 Yes
Endrin 5 24 0.433 0.105 3.5 1.14 0.46 8 8 DJ 041M640101 3.3 NA 2.42 0.35 0 0 Yes
Endrin aldehyde 1 24 0.483 0.105 3.5 0.475 0.29 0.29 0.29 J 041M640801 3.3 NA 0.09 0.14 0 0 Yes
Endrin ketone 0 24 0.469 0.105 3.5 0.469 3.5 U ND 3.3 NA 1.06 0.14 0 0 No
Total Endrin 5 24 1.3 0.315 10.5 2.08 0.88 8.23 8.23 041M640101 3.3 NA 2.49 0.63 0 0 Yes
alpha-BHC 9 24 0.312 0.055 1.7 0.356 0.12 0.94 0.94 J 041M642401 0.99 PEL 0.95 0.36 0 0 No
beta-BHC 0 24 0.23 0.05 1.7 0.23 1.7 UJ ND 0.32 0.99 PEL 5.31 0.72 1.72 0.23 0 0 No
delta-BHC 0 24 0.23 0.05 1.7 0.23 1.7 UJ ND 0.32 0.99 PEL 5.31 0.72 1.72 0.23 0 0 No
gamma-BHC (Lindane) 5 24 0.255 0.05 1.7 0.305 0.13 1.6 1.6 J 041M641801 0.32 0.99 PEL 5 0.95 1.62 0.31 1 0 Yes
Total BHC 11 24 1.22 0.22 6.8 1.12 0.315 2.98 2.98 041M642401 0.32 0.99 PEL 9.31 3.5 3.01 1.13 4 0 Yes
4,4'-DDD 14 24 0.227 0.105 0.5 12.2 0.2 140 140 D 041M640201 1.22 7.81 PEL 115 9.98 17.9 1.56 7 50 1 Yes
4,4'-DDE 14 24 0.191 0.105 0.5 9.48 0.35 78 78 041M640301 2.07 374 PEL 37.7 4.58 0.21 0.03 0 40 2 No
4,4'-DDT 6 24 0.362 0.105 1.65 1.58 0.6 14 14 J 041M640301 1.19 4.77 PEL 11.8 1.33 2.94 0.33 2 20 0 No
Total DDT 15 24 0.602 0.315 1.5 23.2 0.47 214 214 041M640201 3.3 51.7 PEL 64.7 7.04 4.13 0.45 3 110 2 Yes

1,2,4-Trichlorobenzene 0 24 1,610 205 13,500 1,610 13,500 U ND NA 0 0 No
1,2-Dichlorobenzene 1 24 1,600 205 13,500 1,540 190 190 190 J 041M640401 NA 0 0 Yes
1,3-Dichlorobenzene 0 24 1,610 205 13,500 1,610 13,500 U ND NA 0 0 No
1,4-Dichlorobenzene 2 24 1,640 205 13,500 1,520 70 260 260 J 041M640401 NA 0 0 Yes
2,2'-oxybis(1-Chloropropane)/bis(2-chlor 0 21 1,180 205 13,000 1,180 13,000 U ND NA 0 0 No
2,4,5-Trichlorophenol 0 24 3,920 495 33,000 3,920 33,000 U ND NA 0 0 No
2,4,6-Trichlorophenol 0 24 1,610 205 13,500 1,610 13,500 U ND NA 0 0 No
2,4-Dichlorophenol 0 24 1,610 205 13,500 1,610 13,500 U ND NA 0 0 No

Metals (mg/kg)

SVOCs ( g/kg)

Pesticides ( g/kg)

PCBs ( g/kg)

PAHs ( g/kg)

COPC 
Retained 

(Y/N)

Maximum 
Detection 
Location

Number 
Detected > 
Reference 

Concentration

Maximum 
Result    SV 

HQ

Average 
Result     
SV HQ

Maximum 
Result   RV 

HQ

Average 
Result   RV 

HQ

Number 
Detected > 

RV



Table 11-3-9
Wetland 64 Phase II 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Min 
SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q SV

Refinement  
Value

Refinement 
Value Source

Reference 
Concentration

COPC 
Retained 

(Y/N)

Maximum 
Detection 
Location

Number 
Detected > 
Reference 

Concentration

Maximum 
Result    SV 

HQ

Average 
Result     
SV HQ

Maximum 
Result   RV 

HQ

Average 
Result   RV 

HQ

Number 
Detected > 

RV

2,4-Dimethylphenol 0 24 1,610 205 13,500 1,610 13,500 U ND NA 0 0 No
2,4-Dinitrophenol 0 24 3,920 495 33,000 3,920 33,000 UJ ND NA 0 0 No
2,4-Dinitrotoluene 0 24 1,610 205 13,500 1,610 13,500 U ND NA 0 0 No
2,6-Dinitrotoluene 0 24 1,610 205 13,500 1,610 13,500 U ND NA 0 0 No
2-Chloronaphthalene 0 24 1,610 205 13,500 1,610 13,500 U ND NA 0 0 No
2-Chlorophenol 0 24 1,610 205 13,500 1,610 13,500 U ND NA 0 0 No
2-Methyl-4,6-Dinitrophenol 0 24 3,920 495 33,000 3,920 33,000 U ND NA 0 0 No
2-Methylphenol (o-Cresol) 0 24 1,610 205 13,500 1,610 13,500 U ND NA 0 0 No
2-Nitroaniline 0 24 1,610 205 13,500 1,610 13,500 U ND NA 0 0 No
2-Nitrophenol 0 24 1,610 205 13,500 1,610 13,500 U ND NA 0 0 No
3,3'-Dichlorobenzidine 0 24 1,610 205 13,500 1,610 13,500 UJ ND NA 0 0 No
3-Nitroaniline 0 22 2,750 495 31,500 2,750 31,500 U ND NA 0 0 No
4-Bromophenyl-phenylether 0 24 1,610 205 13,500 1,610 13,500 U ND NA 0 0 No
4-Chloro-3-methylphenol 0 24 1,610 205 13,500 1,610 13,500 U ND NA 0 0 No
4-Chloroaniline 0 24 1,610 205 13,500 1,610 13,500 U ND NA 0 0 No
4-Chlorophenylphenyl ether 0 24 1,610 205 13,500 1,610 13,500 U ND NA 0 0 No
4-Methylphenol (p-Cresol) 0 24 1,610 205 13,500 1,610 13,500 U ND NA 0 0 No
4-Nitroaniline 0 24 3,920 495 33,000 3,920 33,000 UJ ND NA 0 0 No
4-Nitrophenol 0 24 3,920 495 33,000 3,920 33,000 U ND NA 0 0 No
Benzo(b)fluoranthene 16 24 208 20.5 1,350 424 21 2,600 2,600 041M640201 NA 0 0 No
Benzo(g,h,i)perylene 9 24 217 20.5 1,350 213 29 590 590 041M640501 NA 0 0 No
Benzo(k)fluoranthene 7 24 196 20.5 1,350 190 35 250 250 J 041M640301 NA 0 0 No
bis(2-Chloroethoxy)methane 0 24 1,610 205 13,500 1,610 13,500 U ND NA 0 0 No
bis(2-Chloroethyl)ether 0 24 161 20.5 1,350 161 1,350 U ND NA 0 0 No
bis(2-Ethylhexyl)phthalate (BEHP) 3 24 1,870 205 13,500 1,670 33 530 530 J 041M641901 182 2,647 PEL 2.91 9.19 0.2 0.63 0 0 No
Butylbenzylphthalate 8 24 2,050 205 13,500 1,410 28 280 280 J 041M640501 182 2,647 PEL 1.54 7.76 0.106 0.53 0 0 No
Carbazole 2 24 1,720 205 13,500 1,600 230 400 400 J 041M640501 NA 0 0 Yes
Dibenzofuran 2 24 1,720 205 13,500 1,580 72 85 85 J 041M640501 NA 0 0 Yes
Diethylphthalate 3 24 1,770 205 13,500 1,680 80 2,000 2,000 041M640101 182 2,647 PEL 11 9.22 0.76 0.63 0 0 No
Dimethylphthalate 1 24 1,670 205 13,500 1,620 510 510 510 041M642201 182 2,647 PEL 2.8 8.91 0.19 0.61 0 0 No
Di-n-butylphthalate 9 24 2,190 205 13,500 1,430 28 430 430 041M641501 182 2,647 PEL 2.36 7.84 0.16 0.54 0 0 No
Di-n-octylphthalate 0 24 1,610 205 13,500 1,610 13,500 U ND 182 2,647 PEL 74.2 8.85 5.1 0.61 0 0 No
Hexachlorobenzene 0 24 1,610 205 13,500 1,610 13,500 U ND NA 0 0 No
Hexachlorobutadiene 0 24 1,610 205 13,500 1,610 13,500 U ND NA 0 0 No
Hexachlorocyclopentadiene 0 24 1,610 205 13,500 1,610 13,500 UJ ND NA 0 0 No
Hexachloroethane 0 24 1,610 205 13,500 1,610 13,500 U ND NA 0 0 No
Indeno(1,2,3-cd)pyrene 8 24 205 20.5 1,350 214 39 600 600 041M640501 NA 0 0 No
Isophorone 0 24 1,610 205 13,500 1,610 13,500 U ND NA 0 0 No
Nitrobenzene 0 24 1,610 205 13,500 1,610 13,500 U ND NA 0 0 No
N-Nitroso-di-n-propylamine 0 24 161 20.5 1,350 161 1,350 U ND NA 0 0 No
N-Nitrosodiphenylamine 0 24 1,610 205 13,500 1,610 13,500 U ND NA 0 0 No
Pentachlorophenol 0 24 3,920 495 33,000 3,920 33,000 U ND NA 0 0 No
Phenol 1 24 1,600 205 13,500 1,540 220 220 220 J 041M640401 NA 0 0 Yes

1,1,1-Trichloroethane 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
1,1,2,2-Tetrachloroethane 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
1,1,2-Trichloroethane 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
1,1-Dichloroethane 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
1,1-Dichloroethene 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
1,2-Dichloroethane 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
1,2-Dichloroethene (total) 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
1,2-Dichloropropane 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
2-Butanone (MEK) 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
2-Hexanone 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
4-Methyl-2-Pentanone (MIBK) 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
Acetone 10 24 443 6 6,000 322 9 420 420 041M641401 NA 0 0 Yes
Benzene 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
Bromodichloromethane 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
Bromoform 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
Bromomethane 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
Carbon disulfide 1 24 153 6 3,100 147 11 11 11 J 041M641601 NA 0 0 Yes
Carbon tetrachloride 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
Chlorobenzene 1 24 279 6 6,000 270 48 48 48 041M640401 NA 0 0 Yes
Chloroethane 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
Chloroform 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
Chloromethane 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
cis-1,3-Dichloropropene 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
Dibromochloromethane 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
Ethylbenzene 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
Methylene chloride 5 24 388 6 7,000 345 64 400 400 J 041M641401 NA 0 0 Yes
Styrene 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
Tetrachloroethene 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
Toluene 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
trans-1,3-Dichloropropene 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
Trichloroethene 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No
Vinyl chloride 0 24 256 2 6,000 256 6,000 U ND NA 0 0 No
Xylene (Total) 0 24 268 6 6,000 268 6,000 U ND NA 0 0 No

Sources for Refinement Values (RVs):
PEL = FDEP Probable Effects Level
MEC = Swartz Midrange Effect Concentration
  
  
  

VOCs ( g/kg)

D = Diluted Result HQ   = Hazard Quotient. Average result calculations include summing detections and one half the detection limits for not detected pa

Notes:
Supporting Information: Supporting Information:
SQL = Sample Quantitation Limit J = Estimated Value SV   = Screening value (detailed explanation for SVs provided in Section 8). N/R   = No refinement value available.

Parameters in bold were detected and exceeded screening values. NAS Pensacola basewide levels used as reference values for 4,4'-DDT, 4,4'-DDD, 4,4'-DDE and total DDT.

RV   = Refinement value (detailed explanation of RVs provided in Section 8). N/A   = Not Applicable.

U or ND = Not Detected at or above the SQL PEL  = Probable effects level. As a result, some average detections may exceed the maximum detections

HQ = Hazard Quotient UJ = Not detected.  SQL is estimated.  
N/A = No screening value available

SVOCs ( g/kg) - cont.



Table 11-3-10
Wetland 64 Phase II   
Sediment COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum Aldrin 1,2-Dichlorobenzene Carbon Disulfide
Barium Endosulfan I 1,4-Dichlorobenzene
Beryllium Endosulfan II Carbazole
Cadmium Heptachlor Dibenzofuran
Chromium alpha-Chlordane Phenol
Cobalt gamma-Chlordane
Copper Total Chlordane
Iron Endrin
Lead Endrin aldehyde
Manganese Total Endrin
Mercury gamma-BHC (Lindane)
Selenium Total BHC
Silver 4,4'-DDD
Thallium Total DDT
Vanadium Aroclor-1254
Zinc Total PCBs

Detected Parameters



Table 11-3-11
Wetland 64 Phase II 
Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient

041M640101 2/9/1996 mg/kg 0.78 J Arsenic 8.2 70 0.01
041M640101 2/9/1996 mg/kg 1.6 Cadmium 1.2 9.6 0.17
041M640101 2/9/1996 mg/kg 11.1 Chromium 81 370 0.03
041M640101 2/9/1996 mg/kg 4.3 Copper 34 270 0.02
041M640101 2/9/1996 mg/kg 38 Lead 46.7 218 0.17
041M640101 2/9/1996 mg/kg 0.03 U Mercury 0.15 0.71 0.04
041M640101 2/9/1996 mg/kg 0.79 J Nickel 20.9 51.6 0.02
041M640101 2/9/1996 mg/kg 0.18 U Silver 1 3.7 0.05
041M640101 2/9/1996 mg/kg 22.5 Zinc 150 410 0.05
041M640101 2/9/1996 g/kg 3.7 J 4,4'-DDE 2.2 27 0.14
041M640101 2/9/1996 g/kg 14 DJ 4,4'-DDT 1.58 46.1 0.30
041M640101 2/9/1996 g/kg 20 Total PCBs 22.7 180 0.11
041M640101 2/9/1996 g/kg 30 J 2-Methylnaphthalene 70 670 0.04
041M640101 2/9/1996 g/kg 120 Acenaphthene 16 500 0.24
041M640101 2/9/1996 g/kg 22.5 U Acenaphthylene 44 640 0.04
041M640101 2/9/1996 g/kg 230 Anthracene 85.3 1,100 0.21
041M640101 2/9/1996 g/kg 590 Benzo(a)anthracene 261 1,600 0.37
041M640101 2/9/1996 g/kg 470 Benzo(a)pyrene 430 1,600 0.29
041M640101 2/9/1996 g/kg 580 Chrysene 384 2,800 0.21
041M640101 2/9/1996 g/kg 25 J Dibenz(a,h)anthracene 63.4 260 0.10
041M640101 2/9/1996 g/kg 1,200 Fluoranthene 600 5,100 0.24
041M640101 2/9/1996 g/kg 160 Fluorene 19 540 0.30
041M640101 2/9/1996 g/kg 56 Naphthalene 160 2,100 0.03
041M640101 2/9/1996 g/kg 950 Phenanthrene 240 1,500 0.63
041M640101 2/9/1996 g/kg 1,100 J Pyrene 665 2,600 0.42
041M640101 2/9/1996 ERM Quotient Sum 4.22
041M640101 2/9/1996 Mean ERM Quotient 0.17
041M640101 2/9/1996 Mean ERM Quotient without ND 0.16
041M640101 2/9/1996 Mean ERM Quotient Category 2
041M640201 11/15/1995 mg/kg 9.8 Arsenic 8.2 70 0.14
041M640201 11/15/1995 mg/kg 18.9 Cadmium 1.2 9.6 1.97
041M640201 11/15/1995 mg/kg 1,600 Chromium 81 370 4.32
041M640201 11/15/1995 mg/kg 39.8 J Copper 34 270 0.15
041M640201 11/15/1995 mg/kg 346 J Lead 46.7 218 1.59
041M640201 11/15/1995 mg/kg 0.17 Mercury 0.15 0.71 0.24
041M640201 11/15/1995 mg/kg 4.6 Nickel 20.9 51.6 0.09
041M640201 11/15/1995 mg/kg 0.42 J Silver 1 3.7 0.11
041M640201 11/15/1995 mg/kg 145 J Zinc 150 410 0.35
041M640201 11/15/1995 g/kg 72 DJ 4,4'-DDE 2.2 27 2.67
041M640201 11/15/1995 g/kg 1.65 U 4,4'-DDT 1.58 46.1 0.04
041M640201 11/15/1995 g/kg 597.5 Total PCBs 22.7 180 3.32
041M640201 11/15/1995 g/kg 1,300 U 2-Methylnaphthalene 70 670 1.94
041M640201 11/15/1995 g/kg 650 U Acenaphthene 16 500 1.30
041M640201 11/15/1995 g/kg 1,300 U Acenaphthylene 44 640 2.03
041M640201 11/15/1995 g/kg 1,300 U Anthracene 85.3 1,100 1.18
041M640201 11/15/1995 g/kg 1,400 J Benzo(a)anthracene 261 1,600 0.88
041M640201 11/15/1995 g/kg 1,300 U Benzo(a)pyrene 430 1,600 0.81
041M640201 11/15/1995 g/kg 1,500 J Chrysene 384 2,800 0.54
041M640201 11/15/1995 g/kg 1,300 U Dibenz(a,h)anthracene 63.4 260 5
041M640201 11/15/1995 g/kg 5,700 Fluoranthene 600 5,100 1.12
041M640201 11/15/1995 g/kg 650 U Fluorene 19 540 1.20
041M640201 11/15/1995 g/kg 1,300 U Naphthalene 160 2,100 0.62
041M640201 11/15/1995 g/kg 2,800 Phenanthrene 240 1,500 1.87
041M640201 11/15/1995 g/kg 4,600 Pyrene 665 2,600 1.77
041M640201 11/15/1995 ERM Quotient Sum 35.24
041M640201 11/15/1995 Mean ERM Quotient 1.41
041M640201 11/15/1995 Mean ERM Quotient without ND 0.84
041M640201 11/15/1995 Mean ERM Quotient Category 3
041M640301 11/15/1995 mg/kg 11.2 Arsenic 8.2 70 0.16
041M640301 11/15/1995 mg/kg 38.6 Cadmium 1.2 9.6 4.02
041M640301 11/15/1995 mg/kg 1,800 Chromium 81 370 4.86
041M640301 11/15/1995 mg/kg 255 J Copper 34 270 0.94
041M640301 11/15/1995 mg/kg 634 J Lead 46.7 218 2.91
041M640301 11/15/1995 mg/kg 0.88 Mercury 0.15 0.71 1.24
041M640301 11/15/1995 mg/kg 27.1 Nickel 20.9 51.6 0.53
041M640301 11/15/1995 mg/kg 5.1 J Silver 1 3.7 1.38
041M640301 11/15/1995 mg/kg 481 J Zinc 150 410 1.17
041M640301 11/15/1995 g/kg 78 4,4'-DDE 2.2 27 2.89
041M640301 11/15/1995 g/kg 14 J 4,4'-DDT 1.58 46.1 0.30
041M640301 11/15/1995 g/kg 640 Total PCBs 22.7 180 3.56
041M640301 11/15/1995 g/kg 135 U 2-Methylnaphthalene 70 670 0.20
041M640301 11/15/1995 g/kg 65 U Acenaphthene 16 500 0.13
041M640301 11/15/1995 g/kg 135 U Acenaphthylene 44 640 0.21
041M640301 11/15/1995 g/kg 135 U Anthracene 85.3 1,100 0.12
041M640301 11/15/1995 g/kg 340 Benzo(a)anthracene 261 1,600 0.21
041M640301 11/15/1995 g/kg 580 Benzo(a)pyrene 430 1,600 0.36
041M640301 11/15/1995 g/kg 500 Chrysene 384 2,800 0.18
041M640301 11/15/1995 g/kg 135 U Dibenz(a,h)anthracene 63.4 260 0.52
041M640301 11/15/1995 g/kg 770 Fluoranthene 600 5,100 0.15
041M640301 11/15/1995 g/kg 65 U Fluorene 19 540 0.12
041M640301 11/15/1995 g/kg 135 U Naphthalene 160 2,100 0.06
041M640301 11/15/1995 g/kg 230 J Phenanthrene 240 1,500 0.15
041M640301 11/15/1995 g/kg 660 Pyrene 665 2,600 0.25
041M640301 11/15/1995 ERM Quotient Sum 26.64
041M640301 11/15/1995 Mean ERM Quotient 1.07
041M640301 11/15/1995 Mean ERM Quotient without ND 1.01
041M640301 11/15/1995 Mean ERM Quotient Category 3



Table 11-3-11
Wetland 64 Phase II 
Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient

041M640401 2/9/1996 mg/kg 3 J Arsenic 8.2 70 0.04
041M640401 2/9/1996 mg/kg 2.8 Cadmium 1.2 9.6 0.29
041M640401 2/9/1996 mg/kg 1,610 Chromium 81 370 4.35
041M640401 2/9/1996 mg/kg 23.8 Copper 34 270 0.09
041M640401 2/9/1996 mg/kg 146 Lead 46.7 218 0.67
041M640401 2/9/1996 mg/kg 0.43 J Mercury 0.15 0.71 0.61
041M640401 2/9/1996 mg/kg 5.3 J Nickel 20.9 51.6 0.10
041M640401 2/9/1996 mg/kg 1.1 U Silver 1 3.7 0.30
041M640401 2/9/1996 mg/kg 31.8 Zinc 150 410 0.08
041M640401 2/9/1996 g/kg 18 4,4'-DDE 2.2 27 0.67
041M640401 2/9/1996 g/kg 0.95 U 4,4'-DDT 1.58 46.1 0.02
041M640401 2/9/1996 g/kg 88.5 Total PCBs 22.7 180 0.49
041M640401 2/9/1996 g/kg 185 U 2-Methylnaphthalene 70 670 0.28
041M640401 2/9/1996 g/kg 90 U Acenaphthene 16 500 0.18
041M640401 2/9/1996 g/kg 185 U Acenaphthylene 44 640 0.29
041M640401 2/9/1996 g/kg 185 U Anthracene 85.3 1,100 0.17
041M640401 2/9/1996 g/kg 185 U Benzo(a)anthracene 261 1,600 0.12
041M640401 2/9/1996 g/kg 185 U Benzo(a)pyrene 430 1,600 0.12
041M640401 2/9/1996 g/kg 185 U Chrysene 384 2,800 0.07
041M640401 2/9/1996 g/kg 185 U Dibenz(a,h)anthracene 63.4 260 0.71
041M640401 2/9/1996 g/kg 230 J Fluoranthene 600 5,100 0.05
041M640401 2/9/1996 g/kg 90 U Fluorene 19 540 0.17
041M640401 2/9/1996 g/kg 185 U Naphthalene 160 2,100 0.09
041M640401 2/9/1996 g/kg 185 U Phenanthrene 240 1,500 0.12
041M640401 2/9/1996 g/kg 200 J Pyrene 665 2,600 0.08
041M640401 2/9/1996 ERM Quotient Sum 10.13
041M640401 2/9/1996 Mean ERM Quotient 0.41
041M640401 2/9/1996 Mean ERM Quotient without ND 0.30
041M640401 2/9/1996 Mean ERM Quotient Category 2
041M640501 11/15/1995 mg/kg 6.1 Arsenic 8.2 70 0.09
041M640501 11/15/1995 mg/kg 18.5 Cadmium 1.2 9.6 1.93
041M640501 11/15/1995 mg/kg 466 Chromium 81 370 1.26
041M640501 11/15/1995 mg/kg 88.6 J Copper 34 270 0.33
041M640501 11/15/1995 mg/kg 262 J Lead 46.7 218 1.20
041M640501 11/15/1995 mg/kg 0.27 J Mercury 0.15 0.71 0.38
041M640501 11/15/1995 mg/kg 8.1 J Nickel 20.9 51.6 0.16
041M640501 11/15/1995 mg/kg 0.5 UJ Silver 1 3.7 0.14
041M640501 11/15/1995 mg/kg 290 J Zinc 150 410 0.71
041M640501 11/15/1995 g/kg 27 DJ 4,4'-DDE 2.2 27 1
041M640501 11/15/1995 g/kg 0.74 J 4,4'-DDT 1.58 46.1 0.02
041M640501 11/15/1995 g/kg 82 Total PCBs 22.7 180 0.46
041M640501 11/15/1995 g/kg 70 U 2-Methylnaphthalene 70 670 0.10
041M640501 11/15/1995 g/kg 230 Acenaphthene 16 500 0.46
041M640501 11/15/1995 g/kg 90 J Acenaphthylene 44 640 0.14
041M640501 11/15/1995 g/kg 330 Anthracene 85.3 1,100 0.30
041M640501 11/15/1995 g/kg 840 Benzo(a)anthracene 261 1,600 0.53
041M640501 11/15/1995 g/kg 910 Benzo(a)pyrene 430 1,600 0.57
041M640501 11/15/1995 g/kg 830 Chrysene 384 2,800 0.30
041M640501 11/15/1995 g/kg 70 U Dibenz(a,h)anthracene 63.4 260 0.27
041M640501 11/15/1995 g/kg 2,300 Fluoranthene 600 5,100 0.45
041M640501 11/15/1995 g/kg 210 Fluorene 19 540 0.39
041M640501 11/15/1995 g/kg 71 J Naphthalene 160 2,100 0.03
041M640501 11/15/1995 g/kg 1,400 Phenanthrene 240 1,500 0.93
041M640501 11/15/1995 g/kg 2,100 Pyrene 665 2,600 0.81
041M640501 11/15/1995 ERM Quotient Sum 12.93
041M640501 11/15/1995 Mean ERM Quotient 0.52
041M640501 11/15/1995 Mean ERM Quotient without ND 0.50
041M640501 11/15/1995 Mean ERM Quotient Category 2
041M640601 11/15/1995 mg/kg 1.6 Arsenic 8.2 70 0.02
041M640601 11/15/1995 mg/kg 8.8 Cadmium 1.2 9.6 0.92
041M640601 11/15/1995 mg/kg 324 Chromium 81 370 0.88
041M640601 11/15/1995 mg/kg 29.4 J Copper 34 270 0.11
041M640601 11/15/1995 mg/kg 156 J Lead 46.7 218 0.72
041M640601 11/15/1995 mg/kg 0.12 J Mercury 0.15 0.71 0.17
041M640601 11/15/1995 mg/kg 3 J Nickel 20.9 51.6 0.06
041M640601 11/15/1995 mg/kg 0.37 J Silver 1 3.7 0.10
041M640601 11/15/1995 mg/kg 105 J Zinc 150 410 0.26
041M640601 11/15/1995 g/kg 16 J 4,4'-DDE 2.2 27 0.59
041M640601 11/15/1995 g/kg 1.4 J 4,4'-DDT 1.58 46.1 0.03
041M640601 11/15/1995 g/kg 151 Total PCBs 22.7 180 0.84
041M640601 11/15/1995 g/kg 1,350 U 2-Methylnaphthalene 70 670 2.01
041M640601 11/15/1995 g/kg 650 U Acenaphthene 16 500 1.30
041M640601 11/15/1995 g/kg 1,350 U Acenaphthylene 44 640 2.11
041M640601 11/15/1995 g/kg 1,350 U Anthracene 85.3 1,100 1.23
041M640601 11/15/1995 g/kg 1,350 U Benzo(a)anthracene 261 1,600 0.84
041M640601 11/15/1995 g/kg 1,350 U Benzo(a)pyrene 430 1,600 0.84
041M640601 11/15/1995 g/kg 1,350 U Chrysene 384 2,800 0.48
041M640601 11/15/1995 g/kg 1,350 U Dibenz(a,h)anthracene 63.4 260 5.19
041M640601 11/15/1995 g/kg 1,700 J Fluoranthene 600 5,100 0.33
041M640601 11/15/1995 g/kg 650 U Fluorene 19 540 1.20
041M640601 11/15/1995 g/kg 1,350 U Naphthalene 160 2,100 0.64
041M640601 11/15/1995 g/kg 1,350 U Phenanthrene 240 1,500 0.90



Table 11-3-11
Wetland 64 Phase II 
Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient

041M640601 11/15/1995 g/kg 1,500 J Pyrene 665 2,600 0.58
041M640601 11/15/1995 ERM Quotient Sum 22.36
041M640601 11/15/1995 Mean ERM Quotient 0.89
041M640601 11/15/1995 Mean ERM Quotient without ND 0.22
041M640601 11/15/1995 Mean ERM Quotient Category 2
041M640701 11/15/1995 mg/kg 0.26 J Arsenic 8.2 70 0.00
041M640701 11/15/1995 mg/kg 0.53 Cadmium 1.2 9.6 0.06
041M640701 11/15/1995 mg/kg 19 Chromium 81 370 0.05
041M640701 11/15/1995 mg/kg 17.6 J Copper 34 270 0.07
041M640701 11/15/1995 mg/kg 12.2 J Lead 46.7 218 0.06
041M640701 11/15/1995 mg/kg 0.1 J Mercury 0.15 0.71 0.14
041M640701 11/15/1995 mg/kg 0.98 J Nickel 20.9 51.6 0.02
041M640701 11/15/1995 mg/kg 0.13 UJ Silver 1 3.7 0.04
041M640701 11/15/1995 mg/kg 14.7 J Zinc 150 410 0.04
041M640701 11/15/1995 g/kg 0.61 4,4'-DDE 2.2 27 0.02
041M640701 11/15/1995 g/kg 0.115 U 4,4'-DDT 1.58 46.1 0.00
041M640701 11/15/1995 g/kg 18.75 Total PCBs 22.7 180 0.10
041M640701 11/15/1995 g/kg 22 U 2-Methylnaphthalene 70 670 0.03
041M640701 11/15/1995 g/kg 10.5 U Acenaphthene 16 500 0.02
041M640701 11/15/1995 g/kg 22 U Acenaphthylene 44 640 0.03
041M640701 11/15/1995 g/kg 22 U Anthracene 85.3 1,100 0.02
041M640701 11/15/1995 g/kg 27 J Benzo(a)anthracene 261 1,600 0.02
041M640701 11/15/1995 g/kg 40 J Benzo(a)pyrene 430 1,600 0.03
041M640701 11/15/1995 g/kg 23 J Chrysene 384 2,800 0.01
041M640701 11/15/1995 g/kg 22 U Dibenz(a,h)anthracene 63.4 260 0.08
041M640701 11/15/1995 g/kg 78 Fluoranthene 600 5,100 0.02
041M640701 11/15/1995 g/kg 10.5 U Fluorene 19 540 0.02
041M640701 11/15/1995 g/kg 22 U Naphthalene 160 2,100 0.01
041M640701 11/15/1995 g/kg 42 J Phenanthrene 240 1,500 0.03
041M640701 11/15/1995 g/kg 50 Pyrene 665 2,600 0.02
041M640701 11/15/1995 ERM Quotient Sum 0.93
041M640701 11/15/1995 Mean ERM Quotient 0.04
041M640701 11/15/1995 Mean ERM Quotient without ND 0.03
041M640701 11/15/1995 Mean ERM Quotient Category 1.00
041M640801 2/1/1996 mg/kg 0.59 J Arsenic 8.2 70 0.01
041M640801 2/1/1996 mg/kg 1.2 Cadmium 1.2 9.6 0.13
041M640801 2/1/1996 mg/kg 32.3 Chromium 81 370 0.09
041M640801 2/1/1996 mg/kg 6.9 Copper 34 270 0.03
041M640801 2/1/1996 mg/kg 17.6 Lead 46.7 218 0.08
041M640801 2/1/1996 mg/kg 0.03 U Mercury 0.15 0.71 0.04
041M640801 2/1/1996 mg/kg 0.79 J Nickel 20.9 51.6 0.02
041M640801 2/1/1996 mg/kg 0.18 U Silver 1 3.7 0.05
041M640801 2/1/1996 mg/kg 21.1 Zinc 150 410 0.05
041M640801 2/1/1996 g/kg 2.4 4,4'-DDE 2.2 27 0.09
041M640801 2/1/1996 g/kg 0.66 J 4,4'-DDT 1.58 46.1 0.01
041M640801 2/1/1996 g/kg 20.05 Total PCBs 22.7 180 0.11
041M640801 2/1/1996 g/kg 25.5 U 2-Methylnaphthalene 70 670 0.04
041M640801 2/1/1996 g/kg 12.5 U Acenaphthene 16 500 0.03
041M640801 2/1/1996 g/kg 25.5 U Acenaphthylene 44 640 0.04
041M640801 2/1/1996 g/kg 25.5 U Anthracene 85.3 1,100 0.02
041M640801 2/1/1996 g/kg 51 Benzo(a)anthracene 261 1,600 0.03
041M640801 2/1/1996 g/kg 51 Benzo(a)pyrene 430 1,600 0.03
041M640801 2/1/1996 g/kg 61 Chrysene 384 2,800 0.02
041M640801 2/1/1996 g/kg 25.5 U Dibenz(a,h)anthracene 63.4 260 0.10
041M640801 2/1/1996 g/kg 120 Fluoranthene 600 5,100 0.02
041M640801 2/1/1996 g/kg 12.5 U Fluorene 19 540 0.02
041M640801 2/1/1996 g/kg 25.5 U Naphthalene 160 2,100 0.01
041M640801 2/1/1996 g/kg 59 Phenanthrene 240 1,500 0.04
041M640801 2/1/1996 g/kg 120 J Pyrene 665 2,600 0.05
041M640801 2/1/1996 ERM Quotient Sum 1.15
041M640801 2/1/1996 Mean ERM Quotient 0.05
041M640801 2/1/1996 Mean ERM Quotient without ND 0.03
041M640801 2/1/1996 Mean ERM Quotient Category 2
041M640901 11/15/1995 mg/kg 0.06 U Arsenic 8.2 70 0.00
041M640901 11/15/1995 mg/kg 0.38 Cadmium 1.2 9.6 0.04
041M640901 11/15/1995 mg/kg 9.4 Chromium 81 370 0.03
041M640901 11/15/1995 mg/kg 1.8 J Copper 34 270 0.01
041M640901 11/15/1995 mg/kg 6.1 J Lead 46.7 218 0.03
041M640901 11/15/1995 mg/kg 0.025 U Mercury 0.15 0.71 0.04
041M640901 11/15/1995 mg/kg 0.37 U Nickel 20.9 51.6 0.01
041M640901 11/15/1995 mg/kg 0.125 UJ Silver 1 3.7 0.03
041M640901 11/15/1995 mg/kg 4.2 J Zinc 150 410 0.01
041M640901 11/15/1995 g/kg 0.35 4,4'-DDE 2.2 27 0.01
041M640901 11/15/1995 g/kg 0.105 U 4,4'-DDT 1.58 46.1 0.00
041M640901 11/15/1995 g/kg 15.7 Total PCBs 22.7 180 0.09
041M640901 11/15/1995 g/kg 20.5 U 2-Methylnaphthalene 70 670 0.03
041M640901 11/15/1995 g/kg 10 U Acenaphthene 16 500 0.02
041M640901 11/15/1995 g/kg 20.5 U Acenaphthylene 44 640 0.03
041M640901 11/15/1995 g/kg 20.5 U Anthracene 85.3 1,100 0.02
041M640901 11/15/1995 g/kg 20.5 U Benzo(a)anthracene 261 1,600 0.01
041M640901 11/15/1995 g/kg 20.5 U Benzo(a)pyrene 430 1,600 0.01
041M640901 11/15/1995 g/kg 20.5 U Chrysene 384 2,800 0.01
041M640901 11/15/1995 g/kg 20.5 U Dibenz(a,h)anthracene 63.4 260 0.08
041M640901 11/15/1995 g/kg 20.5 U Fluoranthene 600 5,100 0.00
041M640901 11/15/1995 g/kg 10 U Fluorene 19 540 0.02
041M640901 11/15/1995 g/kg 20.5 U Naphthalene 160 2,100 0.01
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041M640901 11/15/1995 g/kg 20.5 U Phenanthrene 240 1,500 0.01
041M640901 11/15/1995 g/kg 20.5 U Pyrene 665 2,600 0.01
041M640901 11/15/1995 ERM Quotient Sum 0.56
041M640901 11/15/1995 Mean ERM Quotient 0.02
041M640901 11/15/1995 Mean ERM Quotient without ND 0.01
041M640901 11/15/1995 Mean ERM Quotient Category 1.00
041M641001 11/16/1995 mg/kg 16.2 Arsenic 8.2 70 0.23
041M641001 11/16/1995 mg/kg 23.2 Cadmium 1.2 9.6 2.42
041M641001 11/16/1995 mg/kg 806 Chromium 81 370 2.18
041M641001 11/16/1995 mg/kg 140 Copper 34 270 0.52
041M641001 11/16/1995 mg/kg 324 Lead 46.7 218 1.49
041M641001 11/16/1995 mg/kg 0.5 J Mercury 0.15 0.71 0.70
041M641001 11/16/1995 mg/kg 20.1 Nickel 20.9 51.6 0.39
041M641001 11/16/1995 mg/kg 0.6 U Silver 1 3.7 0.16
041M641001 11/16/1995 mg/kg 377 Zinc 150 410 0.92
041M641001 11/16/1995 g/kg 2.5 J 4,4'-DDE 2.2 27 0.09
041M641001 11/16/1995 g/kg 0.485 U 4,4'-DDT 1.58 46.1 0.01
041M641001 11/16/1995 g/kg 57.75 Total PCBs 22.7 180 0.32
041M641001 11/16/1995 g/kg 95 U 2-Methylnaphthalene 70 670 0.14
041M641001 11/16/1995 g/kg 47 U Acenaphthene 16 500 0.09
041M641001 11/16/1995 g/kg 95 U Acenaphthylene 44 640 0.15
041M641001 11/16/1995 g/kg 95 U Anthracene 85.3 1,100 0.09
041M641001 11/16/1995 g/kg 240 Benzo(a)anthracene 261 1,600 0.15
041M641001 11/16/1995 g/kg 290 Benzo(a)pyrene 430 1,600 0.18
041M641001 11/16/1995 g/kg 320 Chrysene 384 2,800 0.11
041M641001 11/16/1995 g/kg 95 U Dibenz(a,h)anthracene 63.4 260 0.37
041M641001 11/16/1995 g/kg 720 Fluoranthene 600 5,100 0.14
041M641001 11/16/1995 g/kg 47 U Fluorene 19 540 0.09
041M641001 11/16/1995 g/kg 95 U Naphthalene 160 2,100 0.05
041M641001 11/16/1995 g/kg 300 Phenanthrene 240 1,500 0.20
041M641001 11/16/1995 g/kg 590 Pyrene 665 2,600 0.23
041M641001 11/16/1995 ERM Quotient Sum 11.41
041M641001 11/16/1995 Mean ERM Quotient 0.46
041M641001 11/16/1995 Mean ERM Quotient without ND 0.41
041M641001 11/16/1995 Mean ERM Quotient Category 2
041M641101 11/16/1995 mg/kg 10.8 Arsenic 8.2 70 0.15
041M641101 11/16/1995 mg/kg 20.1 Cadmium 1.2 9.6 2.09
041M641101 11/16/1995 mg/kg 659 Chromium 81 370 1.78
041M641101 11/16/1995 mg/kg 66.4 Copper 34 270 0.25
041M641101 11/16/1995 mg/kg 221 Lead 46.7 218 1.01
041M641101 11/16/1995 mg/kg 0.3 J Mercury 0.15 0.71 0.42
041M641101 11/16/1995 mg/kg 12.9 Nickel 20.9 51.6 0.25
041M641101 11/16/1995 mg/kg 0.4 U Silver 1 3.7 0.11
041M641101 11/16/1995 mg/kg 192 Zinc 150 410 0.47
041M641101 11/16/1995 g/kg 2 J 4,4'-DDE 2.2 27 0.07
041M641101 11/16/1995 g/kg 0.295 U 4,4'-DDT 1.58 46.1 0.01
041M641101 11/16/1995 g/kg 49.75 Total PCBs 22.7 180 0.28
041M641101 11/16/1995 g/kg 60 U 2-Methylnaphthalene 70 670 0.09
041M641101 11/16/1995 g/kg 28.5 U Acenaphthene 16 500 0.06
041M641101 11/16/1995 g/kg 60 U Acenaphthylene 44 640 0.09
041M641101 11/16/1995 g/kg 60 U Anthracene 85.3 1,100 0.05
041M641101 11/16/1995 g/kg 130 Benzo(a)anthracene 261 1,600 0.08
041M641101 11/16/1995 g/kg 150 Benzo(a)pyrene 430 1,600 0.09
041M641101 11/16/1995 g/kg 96 J Chrysene 384 2,800 0.03
041M641101 11/16/1995 g/kg 60 U Dibenz(a,h)anthracene 63.4 260 0.23
041M641101 11/16/1995 g/kg 220 Fluoranthene 600 5,100 0.04
041M641101 11/16/1995 g/kg 28.5 U Fluorene 19 540 0.05
041M641101 11/16/1995 g/kg 60 U Naphthalene 160 2,100 0.03
041M641101 11/16/1995 g/kg 100 J Phenanthrene 240 1,500 0.07
041M641101 11/16/1995 g/kg 200 Pyrene 665 2,600 0.08
041M641101 11/16/1995 ERM Quotient Sum 7.90
041M641101 11/16/1995 Mean ERM Quotient 0.32
041M641101 11/16/1995 Mean ERM Quotient without ND 0.29
041M641101 11/16/1995 Mean ERM Quotient Category 2
041M641201 11/15/1995 mg/kg 0.06 U Arsenic 8.2 70 0.00
041M641201 11/15/1995 mg/kg 0.27 J Cadmium 1.2 9.6 0.03
041M641201 11/15/1995 mg/kg 7.2 Chromium 81 370 0.02
041M641201 11/15/1995 mg/kg 1.9 J Copper 34 270 0.01
041M641201 11/15/1995 mg/kg 3.6 J Lead 46.7 218 0.02
041M641201 11/15/1995 mg/kg 0.025 U Mercury 0.15 0.71 0.04
041M641201 11/15/1995 mg/kg 0.365 U Nickel 20.9 51.6 0.01
041M641201 11/15/1995 mg/kg 0.12 UJ Silver 1 3.7 0.03
041M641201 11/15/1995 mg/kg 4.2 J Zinc 150 410 0.01
041M641201 11/15/1995 g/kg 0.105 U 4,4'-DDE 2.2 27 0.00
041M641201 11/15/1995 g/kg 0.105 U 4,4'-DDT 1.58 46.1 0.00
041M641201 11/15/1995 g/kg 16.1 Total PCBs 22.7 180 0.09
041M641201 11/15/1995 g/kg 20.5 U 2-Methylnaphthalene 70 670 0.03
041M641201 11/15/1995 g/kg 10 U Acenaphthene 16 500 0.02
041M641201 11/15/1995 g/kg 20.5 U Acenaphthylene 44 640 0.03
041M641201 11/15/1995 g/kg 20.5 U Anthracene 85.3 1,100 0.02
041M641201 11/15/1995 g/kg 20.5 U Benzo(a)anthracene 261 1,600 0.01
041M641201 11/15/1995 g/kg 20.5 U Benzo(a)pyrene 430 1,600 0.01
041M641201 11/15/1995 g/kg 20.5 U Chrysene 384 2,800 0.01
041M641201 11/15/1995 g/kg 20.5 U Dibenz(a,h)anthracene 63.4 260 0.08
041M641201 11/15/1995 g/kg 20.5 U Fluoranthene 600 5,100 0.00
041M641201 11/15/1995 g/kg 10 U Fluorene 19 540 0.02
041M641201 11/15/1995 g/kg 20.5 U Naphthalene 160 2,100 0.01
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041M641201 11/15/1995 g/kg 20.5 U Phenanthrene 240 1,500 0.01
041M641201 11/15/1995 g/kg 20.5 U Pyrene 665 2,600 0.01
041M641201 11/15/1995 ERM Quotient Sum 0.52
041M641201 11/15/1995 Mean ERM Quotient 0.02
041M641201 11/15/1995 Mean ERM Quotient without ND 0.01
041M641201 11/15/1995 Mean ERM Quotient Category 1
041M641301 11/16/1995 mg/kg 15.3 Arsenic 8.2 70 0.22
041M641301 11/16/1995 mg/kg 16.9 Cadmium 1.2 9.6 1.76
041M641301 11/16/1995 mg/kg 699 Chromium 81 370 1.89
041M641301 11/16/1995 mg/kg 102 Copper 34 270 0.38
041M641301 11/16/1995 mg/kg 231 Lead 46.7 218 1.06
041M641301 11/16/1995 mg/kg 0.46 J Mercury 0.15 0.71 0.65
041M641301 11/16/1995 mg/kg 13.4 Nickel 20.9 51.6 0.26
041M641301 11/16/1995 mg/kg 0.65 U Silver 1 3.7 0.18
041M641301 11/16/1995 mg/kg 268 Zinc 150 410 0.65
041M641301 11/16/1995 g/kg 1.4 J 4,4'-DDE 2.2 27 0.05
041M641301 11/16/1995 g/kg 0.46 UJ 4,4'-DDT 1.58 46.1 0.01
041M641301 11/16/1995 g/kg 59 Total PCBs 22.7 180 0.33
041M641301 11/16/1995 g/kg 90 U 2-Methylnaphthalene 70 670 0.13
041M641301 11/16/1995 g/kg 44.5 U Acenaphthene 16 500 0.09
041M641301 11/16/1995 g/kg 900 U Acenaphthylene 44 640 1.41
041M641301 11/16/1995 g/kg 90 U Anthracene 85.3 1,100 0.08
041M641301 11/16/1995 g/kg 180 J Benzo(a)anthracene 261 1,600 0.11
041M641301 11/16/1995 g/kg 190 Benzo(a)pyrene 430 1,600 0.12
041M641301 11/16/1995 g/kg 160 J Chrysene 384 2,800 0.06
041M641301 11/16/1995 g/kg 90 U Dibenz(a,h)anthracene 63.4 260 0.35
041M641301 11/16/1995 g/kg 410 Fluoranthene 600 5,100 0.08
041M641301 11/16/1995 g/kg 44.5 U Fluorene 19 540 0.08
041M641301 11/16/1995 g/kg 90 U Naphthalene 160 2,100 0.04
041M641301 11/16/1995 g/kg 190 Phenanthrene 240 1,500 0.13
041M641301 11/16/1995 g/kg 370 Pyrene 665 2,600 0.14
041M641301 11/16/1995 ERM Quotient Sum 10.25
041M641301 11/16/1995 Mean ERM Quotient 0.41
041M641301 11/16/1995 Mean ERM Quotient without ND 0.32
041M641301 11/16/1995 Mean ERM Quotient Category 2
041M641401 11/16/1995 mg/kg 16.1 Arsenic 8.2 70 0.23
041M641401 11/16/1995 mg/kg 17.2 Cadmium 1.2 9.6 1.79
041M641401 11/16/1995 mg/kg 631 Chromium 81 370 1.71
041M641401 11/16/1995 mg/kg 83.9 Copper 34 270 0.31
041M641401 11/16/1995 mg/kg 205 Lead 46.7 218 0.94
041M641401 11/16/1995 mg/kg 0.41 J Mercury 0.15 0.71 0.58
041M641401 11/16/1995 mg/kg 15.1 Nickel 20.9 51.6 0.29
041M641401 11/16/1995 mg/kg 0.65 U Silver 1 3.7 0.18
041M641401 11/16/1995 mg/kg 260 Zinc 150 410 0.63
041M641401 11/16/1995 g/kg 0.5 U 4,4'-DDE 2.2 27 0.02
041M641401 11/16/1995 g/kg 0.5 U 4,4'-DDT 1.58 46.1 0.01
041M641401 11/16/1995 g/kg 51.5 Total PCBs 22.7 180 0.29
041M641401 11/16/1995 g/kg 100 U 2-Methylnaphthalene 70 670 0.15
041M641401 11/16/1995 g/kg 49.5 U Acenaphthene 16 500 0.10
041M641401 11/16/1995 g/kg 100 U Acenaphthylene 44 640 0.16
041M641401 11/16/1995 g/kg 100 U Anthracene 85.3 1,100 0.09
041M641401 11/16/1995 g/kg 100 U Benzo(a)anthracene 261 1,600 0.06
041M641401 11/16/1995 g/kg 120 J Benzo(a)pyrene 430 1,600 0.08
041M641401 11/16/1995 g/kg 130 J Chrysene 384 2,800 0.05
041M641401 11/16/1995 g/kg 100 U Dibenz(a,h)anthracene 63.4 260 0.38
041M641401 11/16/1995 g/kg 250 Fluoranthene 600 5,100 0.05
041M641401 11/16/1995 g/kg 49.5 U Fluorene 19 540 0.09
041M641401 11/16/1995 g/kg 100 U Naphthalene 160 2,100 0.05
041M641401 11/16/1995 g/kg 100 U Phenanthrene 240 1,500 0.07
041M641401 11/16/1995 g/kg 190 J Pyrene 665 2,600 0.07
041M641401 11/16/1995 ERM Quotient Sum 8.37
041M641401 11/16/1995 Mean ERM Quotient 0.33
041M641401 11/16/1995 Mean ERM Quotient without ND 0.28
041M641401 11/16/1995 Mean ERM Quotient Category 2
041M641501 11/15/1995 mg/kg 0.16 J Arsenic 8.2 70 0.00
041M641501 11/15/1995 mg/kg 0.21 J Cadmium 1.2 9.6 0.02
041M641501 11/15/1995 mg/kg 9.4 Chromium 81 370 0.03
041M641501 11/15/1995 mg/kg 2.6 J Copper 34 270 0.01
041M641501 11/15/1995 mg/kg 5.7 J Lead 46.7 218 0.03
041M641501 11/15/1995 mg/kg 0.03 U Mercury 0.15 0.71 0.04
041M641501 11/15/1995 mg/kg 0.395 U Nickel 20.9 51.6 0.01
041M641501 11/15/1995 mg/kg 0.13 UJ Silver 1 3.7 0.04
041M641501 11/15/1995 mg/kg 4.4 J Zinc 150 410 0.01
041M641501 11/15/1995 g/kg 0.43 J 4,4'-DDE 2.2 27 0.02
041M641501 11/15/1995 g/kg 0.6 J 4,4'-DDT 1.58 46.1 0.01
041M641501 11/15/1995 g/kg 18.45 Total PCBs 22.7 180 0.10
041M641501 11/15/1995 g/kg 21.5 U 2-Methylnaphthalene 70 670 0.03
041M641501 11/15/1995 g/kg 10.5 U Acenaphthene 16 500 0.02
041M641501 11/15/1995 g/kg 21.5 U Acenaphthylene 44 640 0.03
041M641501 11/15/1995 g/kg 21.5 U Anthracene 85.3 1,100 0.02
041M641501 11/15/1995 g/kg 21.5 U Benzo(a)anthracene 261 1,600 0.01
041M641501 11/15/1995 g/kg 21.5 U Benzo(a)pyrene 430 1,600 0.01
041M641501 11/15/1995 g/kg 21.5 U Chrysene 384 2,800 0.01
041M641501 11/15/1995 g/kg 21.5 U Dibenz(a,h)anthracene 63.4 260 0.08
041M641501 11/15/1995 g/kg 28 J Fluoranthene 600 5,100 0.01
041M641501 11/15/1995 g/kg 10.5 U Fluorene 19 540 0.02
041M641501 11/15/1995 g/kg 21.5 U Naphthalene 160 2,100 0.01
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041M641501 11/15/1995 g/kg 21.5 U Phenanthrene 240 1,500 0.01
041M641501 11/15/1995 g/kg 25 J Pyrene 665 2,600 0.01
041M641501 11/15/1995 ERM Quotient Sum 0.60
041M641501 11/15/1995 Mean ERM Quotient 0.02
041M641501 11/15/1995 Mean ERM Quotient without ND 0.01
041M641501 11/15/1995 Mean ERM Quotient Category 1
041M641601 11/16/1995 mg/kg 18.7 Arsenic 8.2 70 0.27
041M641601 11/16/1995 mg/kg 19 Cadmium 1.2 9.6 1.98
041M641601 11/16/1995 mg/kg 756 Chromium 81 370 2.04
041M641601 11/16/1995 mg/kg 119 Copper 34 270 0.44
041M641601 11/16/1995 mg/kg 249 Lead 46.7 218 1.14
041M641601 11/16/1995 mg/kg 0.49 J Mercury 0.15 0.71 0.69
041M641601 11/16/1995 mg/kg 18.6 Nickel 20.9 51.6 0.36
041M641601 11/16/1995 mg/kg 0.55 U Silver 1 3.7 0.15
041M641601 11/16/1995 mg/kg 300 Zinc 150 410 0.73
041M641601 11/16/1995 g/kg 0.485 U 4,4'-DDE 2.2 27 0.02
041M641601 11/16/1995 g/kg 0.485 U 4,4'-DDT 1.58 46.1 0.01
041M641601 11/16/1995 g/kg 49.75 Total PCBs 22.7 180 0.28
041M641601 11/16/1995 g/kg 95 U 2-Methylnaphthalene 70 670 0.14
041M641601 11/16/1995 g/kg 47 U Acenaphthene 16 500 0.09
041M641601 11/16/1995 g/kg 95 U Acenaphthylene 44 640 0.15
041M641601 11/16/1995 g/kg 95 U Anthracene 85.3 1,100 0.09
041M641601 11/16/1995 g/kg 120 J Benzo(a)anthracene 261 1,600 0.08
041M641601 11/16/1995 g/kg 140 J Benzo(a)pyrene 430 1,600 0.09
041M641601 11/16/1995 g/kg 160 J Chrysene 384 2,800 0.06
041M641601 11/16/1995 g/kg 95 U Dibenz(a,h)anthracene 63.4 260 0.37
041M641601 11/16/1995 g/kg 330 Fluoranthene 600 5,100 0.06
041M641601 11/16/1995 g/kg 47 U Fluorene 19 540 0.09
041M641601 11/16/1995 g/kg 95 U Naphthalene 160 2,100 0.05
041M641601 11/16/1995 g/kg 140 J Phenanthrene 240 1,500 0.09
041M641601 11/16/1995 g/kg 250 Pyrene 665 2,600 0.10
041M641601 11/16/1995 ERM Quotient Sum 9.55
041M641601 11/16/1995 Mean ERM Quotient 0.38
041M641601 11/16/1995 Mean ERM Quotient without ND 0.34
041M641601 11/16/1995 Mean ERM Quotient Category 2
041M641701 11/16/1995 mg/kg 3.3 Arsenic 8.2 70 0.05
041M641701 11/16/1995 mg/kg 2.4 Cadmium 1.2 9.6 0.25
041M641701 11/16/1995 mg/kg 78.2 Chromium 81 370 0.21
041M641701 11/16/1995 mg/kg 16.3 Copper 34 270 0.06
041M641701 11/16/1995 mg/kg 31.9 Lead 46.7 218 0.15
041M641701 11/16/1995 mg/kg 0.04 U Mercury 0.15 0.71 0.06
041M641701 11/16/1995 mg/kg 2.2 J Nickel 20.9 51.6 0.04
041M641701 11/16/1995 mg/kg 0.185 U Silver 1 3.7 0.05
041M641701 11/16/1995 mg/kg 52.4 Zinc 150 410 0.13
041M641701 11/16/1995 g/kg 0.155 U 4,4'-DDE 2.2 27 0.01
041M641701 11/16/1995 g/kg 0.155 U 4,4'-DDT 1.58 46.1 0.00
041M641701 11/16/1995 g/kg 15.65 Total PCBs 22.7 180 0.09
041M641701 11/16/1995 g/kg 30.5 U 2-Methylnaphthalene 70 670 0.05
041M641701 11/16/1995 g/kg 15 U Acenaphthene 16 500 0.03
041M641701 11/16/1995 g/kg 30.5 U Acenaphthylene 44 640 0.05
041M641701 11/16/1995 g/kg 305 U Anthracene 85.3 1,100 0.28
041M641701 11/16/1995 g/kg 30.5 U Benzo(a)anthracene 261 1,600 0.02
041M641701 11/16/1995 g/kg 45 J Benzo(a)pyrene 430 1,600 0.03
041M641701 11/16/1995 g/kg 18.5 U Chrysene 384 2,800 0.01
041M641701 11/16/1995 g/kg 30.5 U Dibenz(a,h)anthracene 63.4 260 0.12
041M641701 11/16/1995 g/kg 83 Fluoranthene 600 5,100 0.02
041M641701 11/16/1995 g/kg 15 U Fluorene 19 540 0.03
041M641701 11/16/1995 g/kg 30.5 U Naphthalene 160 2,100 0.01
041M641701 11/16/1995 g/kg 305 U Phenanthrene 240 1,500 0.20
041M641701 11/16/1995 g/kg 74 Pyrene 665 2,600 0.03
041M641701 11/16/1995 ERM Quotient Sum 1.95
041M641701 11/16/1995 Mean ERM Quotient 0.08
041M641701 11/16/1995 Mean ERM Quotient without ND 0.04
041M641701 11/16/1995 Mean ERM Quotient Category 2
041M641801 2/6/1996 mg/kg 0.19 J Arsenic 8.2 70 0.00
041M641801 2/6/1996 mg/kg 0.19 J Cadmium 1.2 9.6 0.02
041M641801 2/6/1996 mg/kg 5.2 Chromium 81 370 0.01
041M641801 2/6/1996 mg/kg 0.75 U Copper 34 270 0.00
041M641801 2/6/1996 mg/kg 2.6 Lead 46.7 218 0.01
041M641801 2/6/1996 mg/kg 0.03 U Mercury 0.15 0.71 0.04
041M641801 2/6/1996 mg/kg 0.285 U Nickel 20.9 51.6 0.01
041M641801 2/6/1996 mg/kg 0.16 U Silver 1 3.7 0.04
041M641801 2/6/1996 mg/kg 2.6 Zinc 150 410 0.01
041M641801 2/6/1996 g/kg 0.11 U 4,4'-DDE 2.2 27 0.00
041M641801 2/6/1996 g/kg 0.11 U 4,4'-DDT 1.58 46.1 0.00
041M641801 2/6/1996 g/kg 8.95 Total PCBs 22.7 180 0.05
041M641801 2/6/1996 g/kg 21.5 U 2-Methylnaphthalene 70 670 0.03
041M641801 2/6/1996 g/kg 10.5 U Acenaphthene 16 500 0.02
041M641801 2/6/1996 g/kg 21.5 U Acenaphthylene 44 640 0.03
041M641801 2/6/1996 g/kg 21.5 U Anthracene 85.3 1,100 0.02
041M641801 2/6/1996 g/kg 21.5 U Benzo(a)anthracene 261 1,600 0.01
041M641801 2/6/1996 g/kg 21.5 U Benzo(a)pyrene 430 1,600 0.01
041M641801 2/6/1996 g/kg 21.5 U Chrysene 384 2,800 0.01
041M641801 2/6/1996 g/kg 21.5 U Dibenz(a,h)anthracene 63.4 260 0.08
041M641801 2/6/1996 g/kg 21.5 U Fluoranthene 600 5,100 0.00
041M641801 2/6/1996 g/kg 10.5 U Fluorene 19 540 0.02
041M641801 2/6/1996 g/kg 21.5 U Naphthalene 160 2,100 0.01
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041M641801 2/6/1996 g/kg 21.5 U Phenanthrene 240 1,500 0.01
041M641801 2/6/1996 g/kg 21.5 U Pyrene 665 2,600 0.01
041M641801 2/6/1996 ERM Quotient Sum 0.48
041M641801 2/6/1996 Mean ERM Quotient 0.02
041M641801 2/6/1996 Mean ERM Quotient without ND 0.00
041M641801 2/6/1996 Mean ERM Quotient Category 1
041M641901 2/1/1996 mg/kg 17 Arsenic 8.2 70 0.24
041M641901 2/1/1996 mg/kg 14.8 Cadmium 1.2 9.6 1.54
041M641901 2/1/1996 mg/kg 638 Chromium 81 370 1.72
041M641901 2/1/1996 mg/kg 121 Copper 34 270 0.45
041M641901 2/1/1996 mg/kg 224 Lead 46.7 218 1.03
041M641901 2/1/1996 mg/kg 0.66 Mercury 0.15 0.71 0.93
041M641901 2/1/1996 mg/kg 15.9 Nickel 20.9 51.6 0.31
041M641901 2/1/1996 mg/kg 0.85 U Silver 1 3.7 0.23
041M641901 2/1/1996 mg/kg 308 Zinc 150 410 0.75
041M641901 2/1/1996 g/kg 1.3 J 4,4'-DDE 2.2 27 0.05
041M641901 2/1/1996 g/kg 0.55 U 4,4'-DDT 1.58 46.1 0.01
041M641901 2/1/1996 g/kg 88 Total PCBs 22.7 180 0.49
041M641901 2/1/1996 g/kg 95 U 2-Methylnaphthalene 70 670 0.14
041M641901 2/1/1996 g/kg 47 U Acenaphthene 16 500 0.09
041M641901 2/1/1996 g/kg 95 U Acenaphthylene 44 640 0.15
041M641901 2/1/1996 g/kg 95 U Anthracene 85.3 1,100 0.09
041M641901 2/1/1996 g/kg 340 Benzo(a)anthracene 261 1,600 0.21
041M641901 2/1/1996 g/kg 360 Benzo(a)pyrene 430 1,600 0.23
041M641901 2/1/1996 g/kg 390 Chrysene 384 2,800 0.14
041M641901 2/1/1996 g/kg 95 U Dibenz(a,h)anthracene 63.4 260 0.37
041M641901 2/1/1996 g/kg 580 Fluoranthene 600 5,100 0.11
041M641901 2/1/1996 g/kg 47 U Fluorene 19 540 0.09
041M641901 2/1/1996 g/kg 95 U Naphthalene 160 2,100 0.05
041M641901 2/1/1996 g/kg 210 Phenanthrene 240 1,500 0.14
041M641901 2/1/1996 g/kg 550 Pyrene 665 2,600 0.21
041M641901 2/1/1996 ERM Quotient Sum 9.76
041M641901 2/1/1996 Mean ERM Quotient 0.39
041M641901 2/1/1996 Mean ERM Quotient without ND 0.34
041M641901 2/1/1996 Mean ERM Quotient Category 2
041M642001 11/16/1995 mg/kg 0.8 Arsenic 8.2 70 0.01
041M642001 11/16/1995 mg/kg 0.56 Cadmium 1.2 9.6 0.06
041M642001 11/16/1995 mg/kg 13.8 Chromium 81 370 0.04
041M642001 11/16/1995 mg/kg 4.3 Copper 34 270 0.02
041M642001 11/16/1995 mg/kg 7.5 Lead 46.7 218 0.03
041M642001 11/16/1995 mg/kg 0.025 U Mercury 0.15 0.71 0.04
041M642001 11/16/1995 mg/kg 0.39 U Nickel 20.9 51.6 0.01
041M642001 11/16/1995 mg/kg 0.13 U Silver 1 3.7 0.04
041M642001 11/16/1995 mg/kg 15.8 Zinc 150 410 0.04
041M642001 11/16/1995 g/kg 0.105 U 4,4'-DDE 2.2 27 0.00
041M642001 11/16/1995 g/kg 0.105 U 4,4'-DDT 1.58 46.1 0.00
041M642001 11/16/1995 g/kg 9.3 Total PCBs 22.7 180 0.05
041M642001 11/16/1995 g/kg 21 U 2-Methylnaphthalene 70 670 0.03
041M642001 11/16/1995 g/kg 10 U Acenaphthene 16 500 0.02
041M642001 11/16/1995 g/kg 21 U Acenaphthylene 44 640 0.03
041M642001 11/16/1995 g/kg 21 U Anthracene 85.3 1,100 0.02
041M642001 11/16/1995 g/kg 21 U Benzo(a)anthracene 261 1,600 0.01
041M642001 11/16/1995 g/kg 21 U Benzo(a)pyrene 430 1,600 0.01
041M642001 11/16/1995 g/kg 21 U Chrysene 384 2,800 0.01
041M642001 11/16/1995 g/kg 21 U Dibenz(a,h)anthracene 63.4 260 0.08
041M642001 11/16/1995 g/kg 24 J Fluoranthene 600 5,100 0.00
041M642001 11/16/1995 g/kg 10 U Fluorene 19 540 0.02
041M642001 11/16/1995 g/kg 21 U Naphthalene 160 2,100 0.01
041M642001 11/16/1995 g/kg 21 U Phenanthrene 240 1,500 0.01
041M642001 11/16/1995 g/kg 22 J Pyrene 665 2,600 0.01
041M642001 11/16/1995 ERM Quotient Sum 0.61
041M642001 11/16/1995 Mean ERM Quotient 0.02
041M642001 11/16/1995 Mean ERM Quotient without ND 0.01
041M642001 11/16/1995 Mean ERM Quotient Category 1.00
041M642101 11/16/1995 mg/kg 0.07 U Arsenic 8.2 70 0.00
041M642101 11/16/1995 mg/kg 0.105 U Cadmium 1.2 9.6 0.01
041M642101 11/16/1995 mg/kg 1.2 Chromium 81 370 0.00
041M642101 11/16/1995 mg/kg 0.74 J Copper 34 270 0.00
041M642101 11/16/1995 mg/kg 0.65 Lead 46.7 218 0.00
041M642101 11/16/1995 mg/kg 0.03 U Mercury 0.15 0.71 0.04
041M642101 11/16/1995 mg/kg 0.41 U Nickel 20.9 51.6 0.01
041M642101 11/16/1995 mg/kg 0.135 U Silver 1 3.7 0.04
041M642101 11/16/1995 mg/kg 2.2 Zinc 150 410 0.01
041M642101 11/16/1995 g/kg 0.105 U 4,4'-DDE 2.2 27 0.00
041M642101 11/16/1995 g/kg 0.105 U 4,4'-DDT 1.58 46.1 0.00
041M642101 11/16/1995 g/kg 8.4 U Total PCBs 22.7 180 0.05
041M642101 11/16/1995 g/kg 20.5 U 2-Methylnaphthalene 70 670 0.03
041M642101 11/16/1995 g/kg 10 U Acenaphthene 16 500 0.02
041M642101 11/16/1995 g/kg 20.5 U Acenaphthylene 44 640 0.03
041M642101 11/16/1995 g/kg 20.5 U Anthracene 85.3 1,100 0.02
041M642101 11/16/1995 g/kg 20.5 U Benzo(a)anthracene 261 1,600 0.01
041M642101 11/16/1995 g/kg 20.5 U Benzo(a)pyrene 430 1,600 0.01
041M642101 11/16/1995 g/kg 20.5 U Chrysene 384 2,800 0.01
041M642101 11/16/1995 g/kg 20.5 U Dibenz(a,h)anthracene 63.4 260 0.08
041M642101 11/16/1995 g/kg 20.5 U Fluoranthene 600 5,100 0.00
041M642101 11/16/1995 g/kg 10 U Fluorene 19 540 0.02
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041M642101 11/16/1995 g/kg 20.5 U Naphthalene 160 2,100 0.01
041M642101 11/16/1995 g/kg 20.5 U Phenanthrene 240 1,500 0.01
041M642101 11/16/1995 g/kg 20.5 U Pyrene 665 2,600 0.01
041M642101 11/16/1995 ERM Quotient Sum 0.43
041M642101 11/16/1995 Mean ERM Quotient 0.02
041M642101 11/16/1995 Mean ERM Quotient without ND 0.00
041M642101 11/16/1995 Mean ERM Quotient Category 1
041M642201 11/17/1995 mg/kg 0.13 UJ Arsenic 8.2 70 0.00
041M642201 11/17/1995 mg/kg 1.6 Cadmium 1.2 9.6 0.17
041M642201 11/17/1995 mg/kg 21.3 Chromium 81 370 0.06
041M642201 11/17/1995 mg/kg 7.2 Copper 34 270 0.03
041M642201 11/17/1995 mg/kg 36.3 J Lead 46.7 218 0.17
041M642201 11/17/1995 mg/kg 0.15 J Mercury 0.15 0.71 0.21
041M642201 11/17/1995 mg/kg 3.9 J Nickel 20.9 51.6 0.08
041M642201 11/17/1995 mg/kg 0.72 J Silver 1 3.7 0.19
041M642201 11/17/1995 mg/kg 21.3 Zinc 150 410 0.05
041M642201 11/17/1995 g/kg 0.12 U 4,4'-DDE 2.2 27 0.00
041M642201 11/17/1995 g/kg 0.12 U 4,4'-DDT 1.58 46.1 0.00
041M642201 11/17/1995 g/kg 18.5 U Total PCBs 22.7 180 0.10
041M642201 11/17/1995 g/kg 23 U 2-Methylnaphthalene 70 670 0.03
041M642201 11/17/1995 g/kg 11 U Acenaphthene 16 500 0.02
041M642201 11/17/1995 g/kg 23 U Acenaphthylene 44 640 0.04
041M642201 11/17/1995 g/kg 230 U Anthracene 85.3 1,100 0.21
041M642201 11/17/1995 g/kg 38 J Benzo(a)anthracene 261 1,600 0.02
041M642201 11/17/1995 g/kg 25 J Benzo(a)pyrene 430 1,600 0.02
041M642201 11/17/1995 g/kg 35 J Chrysene 384 2,800 0.01
041M642201 11/17/1995 g/kg 23 U Dibenz(a,h)anthracene 63.4 260 0.09
041M642201 11/17/1995 g/kg 92 Fluoranthene 600 5,100 0.02
041M642201 11/17/1995 g/kg 11 U Fluorene 19 540 0.02
041M642201 11/17/1995 g/kg 23 U Naphthalene 160 2,100 0.01
041M642201 11/17/1995 g/kg 57 Phenanthrene 240 1,500 0.04
041M642201 11/17/1995 g/kg 68 Pyrene 665 2,600 0.03
041M642201 11/17/1995 ERM Quotient Sum 1.62
041M642201 11/17/1995 Mean ERM Quotient 0.06
041M642201 11/17/1995 Mean ERM Quotient without ND 0.04
041M642201 11/17/1995 Mean ERM Quotient Category 2
041M642301 11/17/1995 mg/kg 0.88 J Arsenic 8.2 70 0.01
041M642301 11/17/1995 mg/kg 0.44 Cadmium 1.2 9.6 0.05
041M642301 11/17/1995 mg/kg 19.4 Chromium 81 370 0.05
041M642301 11/17/1995 mg/kg 4.4 Copper 34 270 0.02
041M642301 11/17/1995 mg/kg 8.8 J Lead 46.7 218 0.04
041M642301 11/17/1995 mg/kg 0.035 U Mercury 0.15 0.71 0.05
041M642301 11/17/1995 mg/kg 0.96 J Nickel 20.9 51.6 0.02
041M642301 11/17/1995 mg/kg 0.145 UJ Silver 1 3.7 0.04
041M642301 11/17/1995 mg/kg 18.8 Zinc 150 410 0.05
041M642301 11/17/1995 g/kg 0.11 U 4,4'-DDE 2.2 27 0.00
041M642301 11/17/1995 g/kg 0.11 U 4,4'-DDT 1.58 46.1 0.00
041M642301 11/17/1995 g/kg 16.85 U Total PCBs 22.7 180 0.09
041M642301 11/17/1995 g/kg 21 U 2-Methylnaphthalene 70 670 0.03
041M642301 11/17/1995 g/kg 10 U Acenaphthene 16 500 0.02
041M642301 11/17/1995 g/kg 21 U Acenaphthylene 44 640 0.03
041M642301 11/17/1995 g/kg 210 U Anthracene 85.3 1,100 0.19
041M642301 11/17/1995 g/kg 21 U Benzo(a)anthracene 261 1,600 0.01
041M642301 11/17/1995 g/kg 21 U Benzo(a)pyrene 430 1,600 0.01
041M642301 11/17/1995 g/kg 21 U Chrysene 384 2,800 0.01
041M642301 11/17/1995 g/kg 21 U Dibenz(a,h)anthracene 63.4 260 0.08
041M642301 11/17/1995 g/kg 26 J Fluoranthene 600 5,100 0.01
041M642301 11/17/1995 g/kg 10 U Fluorene 19 540 0.02
041M642301 11/17/1995 g/kg 21 U Naphthalene 160 2,100 0.01
041M642301 11/17/1995 g/kg 21 U Phenanthrene 240 1,500 0.01
041M642301 11/17/1995 g/kg 22 J Pyrene 665 2,600 0.01
041M642301 11/17/1995 ERM Quotient Sum 0.87
041M642301 11/17/1995 Mean ERM Quotient 0.03
041M642301 11/17/1995 Mean ERM Quotient without ND 0.01
041M642301 11/17/1995 Mean ERM Quotient Category 1
041M642401 11/17/1995 mg/kg 0.07 UJ Arsenic 8.2 70 0.00
041M642401 11/17/1995 mg/kg 0.1 U Cadmium 1.2 9.6 0.01
041M642401 11/17/1995 mg/kg 0.55 J Chromium 81 370 0.00
041M642401 11/17/1995 mg/kg 0.285 U Copper 34 270 0.00
041M642401 11/17/1995 mg/kg 0.145 UJ Lead 46.7 218 0.00
041M642401 11/17/1995 mg/kg 0.3 Mercury 0.15 0.71 0.42
041M642401 11/17/1995 mg/kg 0.405 U Nickel 20.9 51.6 0.01
041M642401 11/17/1995 mg/kg 0.135 UJ Silver 1 3.7 0.04
041M642401 11/17/1995 mg/kg 0.7 U Zinc 150 410 0.00
041M642401 11/17/1995 g/kg 0.115 UJ 4,4'-DDE 2.2 27 0.00
041M642401 11/17/1995 g/kg 0.115 UJ 4,4'-DDT 1.58 46.1 0.00
041M642401 11/17/1995 g/kg 17.7 U Total PCBs 22.7 180 0.10
041M642401 11/17/1995 g/kg 21 U 2-Methylnaphthalene 70 670 0.03
041M642401 11/17/1995 g/kg 10 U Acenaphthene 16 500 0.02
041M642401 11/17/1995 g/kg 21 U Acenaphthylene 44 640 0.03
041M642401 11/17/1995 g/kg 210 U Anthracene 85.3 1,100 0.19
041M642401 11/17/1995 g/kg 21 U Benzo(a)anthracene 261 1,600 0.01
041M642401 11/17/1995 g/kg 21 U Benzo(a)pyrene 430 1,600 0.01
041M642401 11/17/1995 g/kg 21 U Chrysene 384 2,800 0.01
041M642401 11/17/1995 g/kg 21 U Dibenz(a,h)anthracene 63.4 260 0.08
041M642401 11/17/1995 g/kg 21 U Fluoranthene 600 5,100 0.00
041M642401 11/17/1995 g/kg 10 U Fluorene 19 540 0.02
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041M642401 11/17/1995 g/kg 21 U Naphthalene 160 2,100 0.01
041M642401 11/17/1995 g/kg 21 U Phenanthrene 240 1,500 0.01
041M642401 11/17/1995 g/kg 21 U Pyrene 665 2,600 0.01
041M642401 11/17/1995 ERM Quotient Sum 1.03
041M642401 11/17/1995 Mean ERM Quotient 0.04
041M642401 11/17/1995 Mean ERM Quotient without ND 0.02
041M642401 11/17/1995 Mean ERM Quotient Category 2

Notes:
ERL = Effects Range Low
ERM = Effects Range Median
mg/kg = milligrams per kilogram

Shaded and bold cells indicate constituent exceeds ERM.

g/kg = micrograms per kilogram
U = not detected at or above the SQL (value in table is 1/2 reported value)
J = estimated value
Shaded cells indicate constituent exceeds ERL.
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Number 
Detected
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Min 
SQL

Max 
SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained 
for 

Refinement Rationale

Aluminum 3 3 7,600 8,900 041M640601 8,900 J N/A Yes No SV
Antimony 1 3 1.6 2 2.5 2.5 041M640501 2.5 J 12 2 0.21 No Max Detect < SV
Arsenic 3 3 6.9 7.8 041M640601 7.8 7.24 1, 2 1.08 Yes Max Detect > SV
Barium 3 3 15.2 17.1 041M640401 17.1 N/A Yes No SV
Beryllium 3 3 0.3 0.34 041M640601 0.34 N/A Yes No SV
Cadmium 3 3 17.7 21 041M640601 21 0.68 1 31.1 Yes Max Detect > SV
Calcium 3 3 2,660 3,210 041M640401 3,210 N/A Yes No SV
Chromium 3 3 592 868 041M640601 868 52.3 1, 2 16.6 Yes Max Detect > SV
Cobalt 3 3 2.7 3.4 041M640501 3.4 N/A Yes No SV
Copper 3 3 102 146 041M640501 146 18.7 1, 2 7.81 Yes Max Detect > SV
Iron 3 3 12,100 13,600 041M640401 13,600 N/A Yes No SV
Lead 3 3 330 346 041M640401 346 30.2 1, 2 11.5 Yes Max Detect > SV
Magnesium 3 3 3,230 4,190 041M640401 4,190 N/A Yes No SV
Manganese 3 3 44.9 65.8 041M640501 65.8 N/A Yes No SV
Mercury 3 3 0.25 0.26 041M640501 0.26 0.13 1, 2 2 Yes Max Detect > SV
Nickel 3 3 9.8 12.3 041M640501 12.3 15.9 1, 2 0.77 No Max Detect < SV
Potassium 3 3 1,090 1,350 041M640401 1,350 N/A Yes No SV
Selenium 3 3 1.3 1.6 041M640401 1.6 J N/A Yes No SV
Silver 3 3 1.9 3 041M640501 3 0.73 1 4.09 Yes Max Detect > SV
Sodium 3 3 10,100 18,300 041M640401 18,300 N/A Yes No SV
Thallium 0 3 0.5 0.8 ND 0.8 UJ N/A Yes No SV
Vanadium 3 3 15.9 18.4 041M640401 18.4 N/A Yes No SV
Zinc 3 3 306 468 041M640401 468 124 1, 2 3.77 Yes Max Detect > SV

2-Methylnaphthalene 0 3 435 650 ND 650 U 20.2 1 32.2 No TOC normalized PAHs<TEC
Acenaphthene 3 3 260 750 041M640601 750 J 6.71 1 112 No TOC normalized PAHs<TEC
Acenaphthylene 0 3 435 650 ND 650 U 5.87 1 111 No TOC normalized PAHs<TEC
Anthracene 3 3 310 1,000 041M640601 1,000 J 46.9 1 21.3 No TOC normalized PAHs<TEC
Benzo(a)anthracene 3 3 1,100 2,100 041M640601 2,100 74.8 1 28.1 No TOC normalized PAHs<TEC
Benzo(a)pyrene 3 3 1,000 1,700 041M640601 1,700 88.8 1 19.1 No TOC normalized PAHs<TEC
Chrysene 3 3 1,200 2,100 041M640601 2,100 108 1 19.4 No TOC normalized PAHs<TEC
Dibenz(a,h)anthracene 0 3 435 650 ND 650 UJ 6.22 1 105 No TOC normalized PAHs<TEC
Fluoranthene 3 3 2,700 5,000 041M640601 5,000 113 1 44.2 No TOC normalized PAHs<TEC
Fluorene 3 3 210 750 041M640601 750 J 21.2 1 35.4 No TOC normalized PAHs<TEC
Naphthalene 3 3 110 310 041M640601 310 J 34.6 1 8.96 No TOC normalized PAHs<TEC
Phenanthrene 3 3 1,800 4,300 041M640601 4,300 86.7 1 49.6 No TOC normalized PAHs<TEC
Pyrene 3 3 3,000 4,800 041M640601 4,800 J 153 1 31.4 No TOC normalized PAHs<TEC
Total PAHs 3 3 13,700 24,500 041M640601 24,500 1,684 1, 2 14.5 No TOC normalized PAHs<TEC
TOC Normalized PAHs 3 3 196.29 284.42 041M640601 284.42 290 3 0.98 No Max Detect < SV

Aroclor-1016 0 3 55 130 ND 130 U 21.6 N/A 6.02 Yes Max SQL > SV
Aroclor-1221 0 3 110 270 ND 270 U 67 2 4.03 Yes Max SQL > SV
Aroclor-1232 0 3 55 130 ND 130 U 21.6 N/A 6.02 Yes Max SQL > SV
Aroclor-1242 0 3 55 130 ND 130 U 21.6 N/A 6.02 Yes Max SQL > SV
Aroclor-1248 0 3 55 130 ND 130 U 21.6 N/A 6.02 Yes Max SQL > SV
Aroclor-1254 0 3 55 130 ND 130 U 21.6 N/A 6.02 Yes Max SQL > SV
Aroclor-1260 3 3 180 300 041M640601 300 21.6 N/A 13.9 Yes Max Detect > SV
Total PCBs 3 3 565 1,220 041M640601 1,220 21.6 1 56.5 Yes Max Detect > SV

Aldrin 0 3 0.455 0.85 ND 0.85 U N/A Yes No SV
Dieldrin 3 3 7.7 20 041M640401 20 J 0.72 1 27.9 Yes Max Detect > SV
Endosulfan I 2 3 0.43 0.43 1.3 2.4 041M640401 2.4 J N/A Yes No SV
Endosulfan II 0 3 5.5 13 ND 13 U N/A Yes No SV
Endosulfan sulfate 0 3 5.5 13 ND 13 U N/A Yes No SV
Heptachlor 0 3 2.85 7 ND 7 U N/A Yes No SV
Heptachlor epoxide 0 3 0.49 7 ND 7 U N/A Yes No SV
Methoxychlor 0 3 28.5 70 ND 70 U N/A Yes No SV
Toxaphene 0 3 285 700 ND 700 U N/A Yes No SV
alpha-Chlordane 2 3 1.2 1.2 2.9 3.7 041M640401 3.7 J 1.7 1 2.18 Yes Max Detect > SV
gamma-Chlordane 0 3 1.75 8 ND 8 U 1.7 1 4.71 Yes Max SQL > SV
Total Chlordane 2 3 3 3 4.65 11.7 041M640401 11.7 1.7 1 6.88 Yes Max Detect > SV
Endrin 0 3 5.5 13 ND 13 U 3.3 2 3.94 Yes Max SQL > SV
Endrin aldehyde 0 3 5.5 13 ND 13 U 3.3 2 3.94 Yes Max SQL > SV
Endrin ketone 0 3 5.5 13 ND 13 U 3.3 2 3.94 Yes Max SQL > SV
Total Endrin 0 3 16.5 39 ND 39 U 3.3 2 11.8 Yes Max SQL > SV
alpha-BHC 0 3 2.85 7 ND 7 U N/A Yes No SV
beta-BHC 0 3 2.85 7 ND 7 U 0.32 N/A 21.9 Yes Max SQL > SV
delta-BHC 2 3 4.45 4.45 0.69 0.94 041M640601 0.94 NJ 0.32 N/A 2.94 Yes Max Detect > SV
gamma-BHC (Lindane) 0 3 0.475 7 ND 7 U 0.32 1 21.9 Yes Max SQL > SV
Total BHC 2 3 17.8 17.8 7.12 21.7 041M640601 21.7 0.32 2 67.8 Yes Max Detect > SV
4,4'-DDD 3 3 30 89 041M640401 89 1.22 1 73 Yes Max Detect > SV
4,4'-DDE 3 3 33 89 041M640401 89 2.07 1 43 Yes Max Detect > SV
4,4'-DDT 2 3 3.85 3.85 18 19 041M640601 19 1.19 1 16 Yes Max Detect > SV
Total DDT 3 3 66.8 196 041M640401 196 3.3 2 59.4 Yes Max Detect > SV

1,2,4-Trichlorobenzene 0 3 435 650 ND 650 U N/A Yes No SV
1,2-Dichlorobenzene 0 3 435 650 ND 650 U N/A Yes No SV
1,3-Dichlorobenzene 0 3 435 650 ND 650 U N/A Yes No SV
1,4-Dichlorobenzene 0 3 435 650 ND 650 U N/A Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 3 435 650 ND 650 U N/A Yes No SV
2,4,5-Trichlorophenol 0 3 435 650 ND 650 U N/A Yes No SV
2,4,6-Trichlorophenol 0 3 435 650 ND 650 U N/A Yes No SV
2,4-Dichlorophenol 0 3 435 650 ND 650 U N/A Yes No SV
2,4-Dimethylphenol 0 3 435 650 ND 650 U N/A Yes No SV
2,4-Dinitrophenol 0 3 1,050 1,600 ND 1,600 U N/A Yes No SV
2,4-Dinitrotoluene 0 3 435 650 ND 650 U N/A Yes No SV
2,6-Dinitrotoluene 0 3 435 650 ND 650 U N/A Yes No SV
2-Chloronaphthalene 0 3 435 650 ND 650 U N/A Yes No SV
2-Chlorophenol 0 3 435 650 ND 650 U N/A Yes No SV
2-Methyl-4,6-Dinitrophenol 0 3 1,050 1,600 ND 1,600 U N/A Yes No SV
2-Methylphenol (o-Cresol) 0 3 435 650 ND 650 U N/A Yes No SV
2-Nitroaniline 0 3 1,050 1,600 ND 1,600 U N/A Yes No SV
2-Nitrophenol 0 3 435 650 ND 650 U N/A Yes No SV
3,3'-Dichlorobenzidine 0 3 850 1,300 ND 1,300 U N/A Yes No SV
3-Methylphenol/4-Methylphenol 0 3 435 650 ND 650 U Yes No SV
3-Nitroaniline 0 3 1,050 1,600 ND 1,600 U N/A Yes No SV
4-Bromophenyl-phenylether 0 3 435 650 ND 650 U N/A Yes No SV
4-Chloro-3-methylphenol 0 3 435 650 ND 650 U N/A Yes No SV
4-Chloroaniline 0 3 435 650 ND 650 U N/A Yes No SV
4-Chlorophenylphenyl ether 0 3 435 650 ND 650 U N/A Yes No SV
4-Nitroaniline 0 3 1,050 1,600 ND 1,600 U N/A Yes No SV
4-Nitrophenol 0 3 1,050 1,600 ND 1,600 U N/A Yes No SV
Benzo(b)fluoranthene 3 3 1,100 1,800 041M640601 1,800 N/A No TOC normalized PAHs<TEC
Benzo(g,h,i)perylene 3 3 470 980 041M640601 980 J N/A No TOC normalized PAHs<TEC
Benzo(k)fluoranthene 3 3 1,300 1,900 041M640601 1,900 N/A No TOC normalized PAHs<TEC
bis(2-Chloroethoxy)methane 0 3 435 650 ND 650 U N/A Yes No SV
bis(2-Chloroethyl)ether 0 3 435 650 ND 650 U N/A Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 3 3 2,000 3,900 041M640601 3,900 182 1, 2 21.4 Yes Max Detect > SV
Butylbenzylphthalate 3 3 240 710 041M640401 710 J 182 1, 2 3.9 Yes Max Detect > SV
Carbazole 3 3 320 800 041M640601 800 J N/A Yes No SV
Dibenzofuran 2 3 650 650 130 350 041M640601 350 J N/A Yes No SV
Diethylphthalate 0 3 435 650 ND 650 U 182 1, 2 3.57 Yes Max SQL > SV
Dimethylphthalate 0 3 435 650 ND 650 U 182 1, 2 3.57 Yes Max SQL > SV
Di-n-butylphthalate 0 3 435 650 ND 650 U 182 1, 2 3.57 Yes Max SQL > SV

Metals (mg/kg)

SVOCs ( g/kg)

Pesticides ( g/kg)

PCBs ( g/kg)

PAHs ( g/kg)



Table 11-3-12
Wetland 64 Phase III 
Sediment Screening

Parameter
Number 
Detected

Number 
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Location EPC Q SV Source SHQ

Retained 
for 

Refinement Rationale

Di-n-octylphthalate 0 3 435 650 ND 650 UJ 182 1, 2 3.57 Yes Max SQL > SV
Hexachlorobenzene 0 3 435 650 ND 650 U N/A Yes No SV
Hexachlorobutadiene 0 3 435 650 ND 650 U N/A Yes No SV
Hexachlorocyclopentadiene 0 3 435 650 ND 650 U N/A Yes No SV
Hexachloroethane 0 3 435 650 ND 650 U N/A Yes No SV
Indeno(1,2,3-cd)pyrene 3 3 680 1,000 041M640601 1,000 J N/A No TOC normalized PAHs<TEC
Isophorone 0 3 435 650 ND 650 U N/A Yes No SV
Nitrobenzene 0 3 435 650 ND 650 U N/A Yes No SV
N-Nitroso-di-n-propylamine 0 3 435 650 ND 650 U N/A Yes No SV
N-Nitrosodiphenylamine 0 3 435 650 ND 650 U N/A Yes No SV
Pentachlorophenol 0 3 1,050 1,600 ND 1,600 U N/A Yes No SV
Phenol 0 3 435 650 ND 650 U N/A Yes No SV

1,1,1-Trichloroethane 0 3 6.5 14.5 ND 14.5 U N/A Yes No SV
1,1,2,2-Tetrachloroethane 0 3 6.5 14.5 ND 14.5 U N/A Yes No SV
1,1,2-Trichloroethane 0 3 6.5 14.5 ND 14.5 U N/A Yes No SV
1,1-Dichloroethane 0 3 6.5 14.5 ND 14.5 U N/A Yes No SV
1,1-Dichloroethene 0 3 6.5 14.5 ND 14.5 U N/A Yes No SV
1,2-Dichloroethane 0 3 6.5 14.5 ND 14.5 U N/A Yes No SV
1,2-Dichloroethene (total) 0 3 6.5 14.5 ND 14.5 U N/A Yes No SV
1,2-Dichloropropane 0 3 6.5 14.5 ND 14.5 U N/A Yes No SV
2-Butanone (MEK) 0 3 13 29.5 ND 29.5 U N/A Yes No SV
2-Hexanone 0 3 13 29.5 ND 29.5 U N/A Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 3 13 29.5 ND 29.5 U N/A Yes No SV
Acetone 2 3 29.5 29.5 32 32 041M640501 32 J N/A Yes No SV
Benzene 0 3 6.5 14.5 ND 14.5 U N/A Yes No SV
Bromodichloromethane 0 3 6.5 14.5 ND 14.5 U N/A Yes No SV
Bromoform 0 3 6.5 14.5 ND 14.5 U N/A Yes No SV
Bromomethane 0 3 13 29.5 ND 29.5 U N/A Yes No SV
Carbon disulfide 0 3 6.5 14.5 ND 14.5 U N/A Yes No SV
Carbon tetrachloride 0 3 6.5 14.5 ND 14.5 U N/A Yes No SV
Chlorobenzene 0 3 6.5 14.5 ND 14.5 U N/A Yes No SV
Chloroethane 0 3 13 29.5 ND 29.5 U N/A Yes No SV
Chloroform 0 3 6.5 14.5 ND 14.5 U N/A Yes No SV
Chloromethane 0 3 13 29.5 ND 29.5 U N/A Yes No SV
cis-1,3-Dichloropropene 0 3 6.5 14.5 ND 14.5 U N/A Yes No SV
Dibromochloromethane 0 3 6.5 14.5 ND 14.5 U N/A Yes No SV
Ethylbenzene 0 3 6.5 14.5 ND 14.5 U N/A Yes No SV
Methylene chloride 0 3 6.5 14.5 ND 14.5 U N/A Yes No SV
Styrene 0 3 6.5 14.5 ND 14.5 U N/A Yes No SV
Tetrachloroethene 0 3 6.5 14.5 ND 14.5 U N/A Yes No SV
Toluene 0 3 6.5 14.5 ND 14.5 U N/A Yes No SV
trans-1,3-Dichloropropene 0 3 6.5 14.5 ND 14.5 U N/A Yes No SV
Trichloroethene 0 3 6.5 14.5 ND 14.5 U N/A Yes No SV
Vinyl chloride 0 3 13 29.5 ND 29.5 U N/A Yes No SV
Xylene (Total) 0 3 6.5 14.5 ND 14.5 U N/A Yes No SV

Supporting Information:
SQL = Sample Quantitation Limit D = Diluted Result
HQ = Hazard Quotient mg/kg = milligrams per kilograms
N/A = No screening value available. g/kg = micrograms per kilograms
U or ND = Not Detected at or above the SQL mg/kg oc = milligrams per kilograms - organic carbon
J = Estimated value UJ = Not detected.  SQL is estimated.
SHQ = Screening Hazard Quotient Parameters in bold were detected and exceeded screening values.

Notes:

VOCs ( g/kg)

SVOCs ( g/kg) - cont.

Sources for Screening Values:
SV = Screening Value
1 = USEPA Region 4 Screening Value.  Detailed explanation for SVs provided in Sectio
2 = FDEP Threshold effects level



Table  11-3-13
Wetland 64 Phase III
Sediment Parameters Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum 4,4'-DDD bis(2-Ethylhexyl)phthalate (BEHP) Acetone
Arsenic 4,4'-DDE Butylbenzylphthalate
Barium 4,4'-DDT Carbazole
Beryllium alpha-Chlordane Dibenzofuran
Cadmium delta-BHC
Calcium Dieldrin
Chromium Endosulfan I
Cobalt Total BHC
Copper Total Chlordane
Iron Total DDT
Lead Aroclor-1260
Magnesium Total PCBs
Manganese
Mercury
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Thallium Aldrin 1,2,4-Trichlorobenzene 1,1,1-Trichloroethane
alpha-BHC 1,2-Dichlorobenzene 1,1,2,2-Tetrachloroethane
beta-BHC 1,3-Dichlorobenzene 1,1,2-Trichloroethane
Endosulfan II 1,4-Dichlorobenzene 1,1-Dichloroethane
Endosulfan sulfate 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1-Dichloroethene
Endrin 2,4,5-Trichlorophenol 1,2-Dichloroethane
Endrin aldehyde 2,4,6-Trichlorophenol 1,2-Dichloroethene (total)
Endrin ketone 2,4-Dichlorophenol 1,2-Dichloropropane
gamma-BHC (Lindane) 2,4-Dimethylphenol 2-Butanone (MEK)
gamma-Chlordane 2,4-Dinitrophenol 2-Hexanone
Heptachlor 2,4-Dinitrotoluene 4-Methyl-2-Pentanone (MIBK)
Heptachlor epoxide 2,6-Dinitrotoluene Benzene
Methoxychlor 2-Chloronaphthalene Bromodichloromethane
Total Endrin 2-Chlorophenol Bromoform
Toxaphene 2-Methyl-4,6-Dinitrophenol Bromomethane
Aroclor-1016 2-Methylphenol (o-Cresol) Carbon disulfide
Aroclor-1221 2-Nitroaniline Carbon tetrachloride
Aroclor-1232 2-Nitrophenol Chlorobenzene
Aroclor-1242 3,3'-Dichlorobenzidine Chloroethane
Aroclor-1248 3-Methylphenol/4-Methylphenol Chloroform
Aroclor-1254 3-Nitroaniline Chloromethane

4-Bromophenyl-phenylether cis-1,3-Dichloropropene
4-Chloro-3-methylphenol Dibromochloromethane
4-Chloroaniline Ethylbenzene
4-Chlorophenylphenyl ether Methylene chloride
4-Nitroaniline Styrene
4-Nitrophenol Tetrachloroethene
bis(2-Chloroethoxy)methane Toluene
bis(2-Chloroethyl)ether trans-1,3-Dichloropropene
Dibenz(a,h)anthracene Trichloroethene
Diethylphthalate Vinyl chloride
Dimethylphthalate Xylene (Total)
Di-n-butylphthalate
Di-n-octylphthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol

Not Detected Parameters

Detected Parameters



Table 11-3-14
Wetland 64 Phase III 
Sediment Refinement

Parameter
Number 
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Number 
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Average 
SQL
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SQL
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SQL

Average 
Result
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Detected EPC Q
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SV HQ
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Average 
Result   
RV HQ
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RV
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Number 
Detected > 
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COPC 
Retained 
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Aluminum 3 3 8,460 7,600 8,900 8,900 J 041M640601 NA 0 4,274 3 Yes EPC > RC and no RV
Arsenic 3 3 7.23 6.9 7.8 7.8 041M640601 7.24 41.6 PEL 1.08 1.00 0.19 0.17 0 2.14 3 No EPC > RC, but < RV
Barium 3 3 16.4 15.2 17.1 17.1 041M640401 NA 0 3.84 3 Yes EPC > RC and no RV
Beryllium 3 3 0.327 0.3 0.34 0.34 041M640601 NA 0 0.13 3 Yes EPC > RC and no RV
Cadmium 3 3 19.6 17.7 21 21 041M640601 0.676 4.21 PEL 31.1 29 4.99 4.66 3 0.39 3 Yes EPC > RV and RC
Calcium 3 3 2,950 2,660 3,210 3,210 041M640401 NA 0 1,978.80 3 No Essential Nutrient
Chromium 3 3 745 592 868 868 041M640601 52.3 160 PEL 16.6 14.2 5.42 4.65 3 13.1 3 Yes EPC > RV and RC
Cobalt 3 3 3.03 2.7 3.4 3.4 041M640501 NA 0 0.91 3 Yes EPC > RC and no RV
Copper 3 3 121 102 146 146 041M640501 18.7 108 PEL 7.81 6.47 1.35 1.12 2 8.44 3 Yes EPC > RV and RC
Iron 3 3 13,000 12,100 13,600 13,600 041M640401 NA 0 2,684.40 3 Yes EPC > RC and no RV
Lead 3 3 338 330 346 346 041M640401 30.2 112 PEL 11.5 11.2 3.09 3.02 3 21.04 3 Yes EPC > RV and RC
Magnesium 3 3 3,650 3,230 4,190 4,190 041M640401 NA 0 2,943.60 3 No Essential Nutrient
Manganese 3 3 53.2 44.9 65.8 65.8 041M640501 NA 0 9.81 3 Yes EPC > RC and no RV
Mercury 3 3 0.257 0.25 0.26 0.26 041M640501 0.13 0.696 PEL 2 1.97 0.37 0.37 0 0.11 3 No EPC > RC, but < RV
Potassium 3 3 1,200 1,090 1,350 1,350 041M640401 NA 0 899.72 3 No Essential Nutrient
Selenium 3 3 1.47 1.3 1.6 1.6 J 041M640401 NA 0 0.66 3 Yes EPC > RC and no RV
Silver 3 3 2.3 1.9 3 3 041M640501 0.733 1.77 PEL 4.09 3.14 1.69 1.3 3 0.52 3 Yes EPC > RV and RC
Sodium 3 3 14,100 10,100 18,300 18,300 041M640401 NA 0 11,439.60 2 No Essential Nutrient
Thallium 0 3 0.65 0.5 0.8 0.65 0.8 UJ ND NA 0 0.39 3 No Parameter Not Detected
Vanadium 3 3 17.2 15.9 18.4 18.4 041M640401 NA 0 8.59 3 Yes EPC > RC and no RV
Zinc 3 3 368 306 468 468 041M640401 124 271 PEL 3.77 2.97 1.73 1.36 3 14.36 3 Yes EPC > RV and RC

Aroclor-1016 0 3 90 55 130 90 130 U ND 21.6 189 PEL 6.02 4.17 0.69 0.48 0 0 No Parameter Not Detected
Aroclor-1221 0 3 185 110 270 185 270 U ND 67 189 PEL 4.03 2.76 1.43 0.98 0 0 No Parameter Not Detected; Max SQL > RV
Aroclor-1232 0 3 90 55 130 90 130 U ND 21.6 189 PEL 6.02 4.17 0.69 0.48 0 0 No Parameter Not Detected
Aroclor-1242 0 3 90 55 130 90 130 U ND 21.6 189 PEL 6.02 4.17 0.69 0.48 0 0 No Parameter Not Detected
Aroclor-1248 0 3 90 55 130 90 130 U ND 21.6 189 PEL 6.02 4.17 0.69 0.48 0 0 No Parameter Not Detected
Aroclor-1254 0 3 90 55 130 90 130 U ND 21.6 189 PEL 6.02 4.17 0.69 0.48 0 0 No Parameter Not Detected
Aroclor-1260 3 3 253 180 300 300 041M640401 21.6 189 PEL 13.9 11.7 1.59 1.34 2 0 Yes RV HQ > 1 and no RC
Total PCBs 3 3 888 565 1,220 1,220 041M640401 21.6 189 PEL 56.5 41.1 6.46 4.7 3 0 Yes RV HQ > 1 and no RC

Aldrin 0 3 0.652 0.455 0.85 0.652 0.85 U ND NA 0 0 No Parameter Not Detected
Dieldrin 3 3 14.9 7.7 20 20 J 041M640401 0.716 4.3 PEL 27.9 20.8 4.65 3.47 3 0 Yes RV HQ > 1 and no RC
Endosulfan I 2 3 0.43 0.43 0.43 1.38 1.3 2.4 2.4 J 041M640401 NA 0 0 Yes No SV, no RV, and no RC
Endosulfan II 0 3 9 5.5 13 9 13 U ND NA 0 0 No Parameter Not Detected
Endosulfan sulfate 0 3 9 5.5 13 9 13 U ND NA 0 0 No Parameter Not Detected
Heptachlor 0 3 4.77 2.85 7 4.77 7 U ND NA 0 0 No Parameter Not Detected
Heptachlor epoxide 0 3 2.81 0.49 7 2.81 7 U ND NA 0 0 No Parameter Not Detected
Methoxychlor 0 3 47.7 28.5 70 47.7 70 U ND NA 0 0 No Parameter Not Detected
Toxaphene 0 3 477 285 700 477 700 U ND NA 0 0 No Parameter Not Detected
alpha-Chlordane 2 3 1.2 1.2 1.2 2.6 2.9 3.7 3.7 J 041M640401 1.7 4.79 PEL 2.18 1.53 0.77 0.54 0 0 No RV HQ <1 and no RC
gamma-Chlordane 0 3 3.85 1.75 8 3.85 8 U ND 1.7 4.79 PEL 4.71 2.26 1.67 0.80 0 0 No Parameter Not Detected; Max SQL > RV
Total Chlordane 2 3 3 3 3 6.45 4.65 11.7 11.7 041M640401 1.7 4.79 PEL 6.88 3.79 2.44 1.35 1 0 Yes RV HQ > 1 and no RC
Endrin 0 3 9 5.5 13 9 13 U ND 3.3 NA 3.94 2.73 0 0 No Parameter Not Detected
Endrin aldehyde 0 3 9 5.5 13 9 13 U ND 3.3 NA 3.94 2.73 0 0 No Parameter Not Detected
Endrin ketone 0 3 9 5.5 13 9 13 U ND 3.3 NA 3.94 2.73 0 0 No Parameter Not Detected
Total Endrin 0 3 27 16.5 39 27 39 U ND 3.3 NA 11.8 8.18 0 0 No Parameter Not Detected
alpha-BHC 0 3 4.77 2.85 7 4.77 7 U ND 0.99 PEL 7.07 4.81 0 0 No Parameter Not Detected; Max SQL > RV
beta-BHC 0 3 4.77 2.85 7 4.77 7 U ND 0.32 0.99 PEL 21.9 14.9 7.07 4.81 0 0 No Parameter Not Detected; Max SQL > RV
delta-BHC 2 3 4.45 4.45 4.45 2.03 0.69 0.94 0.94 NJ 041M640601 0.32 0.99 PEL 2.94 6.33 0.95 2.05 0 0 No RV HQ <1 and no RC
gamma-BHC (Lindane) 0 3 3.98 0.475 7 3.98 7 U ND 0.32 0.99 PEL 21.9 12.4 7.07 4.02 0 0 No Parameter Not Detected; Max SQL > RV
Total BHC 2 3 17.8 17.8 17.8 15.5 7.12 21.7 21.7 041M640401 0.32 0.99 PEL 67.8 48.5 21.9 15.7 2 0 Yes RV HQ > 1 and no RC
4,4'-DDD 3 3 57.3 30 89 89 041M640401 1.22 7.81 PEL 73 47 11.4 7.34 3 50 2 Yes EPC > RV and RC
4,4'-DDE 3 3 55.3 33 89 89 041M640401 2.07 374 PEL 43 26.7 0.24 0.15 0 40 2 No EPC > RC, but < RV
4,4'-DDT 2 3 3.85 3.85 3.85 13.6 18 19 19 041M640601 1.19 4.77 PEL 16 11.4 3.98 2.85 2 20 0 No EPC > RV, but < RC
Total DDT 3 3 126 66.8 196 196 041M640401 3.3 51.7 PEL 59.4 38.3 3.79 2.44 3 110 2 Yes EPC > RV and RC

1,2,4-Trichlorobenzene 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
1,2-Dichlorobenzene 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
1,4-Dichlorobenzene 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
2,4-Dichlorophenol 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
2,4-Dimethylphenol 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrophenol 0 3 1,330 1,050 1,600 1,330 1600 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
2-Chloronaphthalene 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
2-Chlorophenol 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 3 1,330 1,050 1,600 1,330 1600 U ND NA 0 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
2-Nitroaniline 0 3 1,330 1,050 1,600 1,330 1600 U ND NA 0 0 No Parameter Not Detected
2-Nitrophenol 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 3 1,080 850 1,300 1,080 1300 U ND NA 0 0 No Parameter Not Detected
3-Methylphenol/4-Methylphenol 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
3-Nitroaniline 0 3 1,330 1,050 1,600 1,330 1600 U ND NA 0 0 No Parameter Not Detected
4-Bromophenyl-phenylether 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
4-Chloro-3-methylphenol 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
4-Chloroaniline 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected

Metals (mg/kg)

SVOCs ( g/kg)

Pesticides ( g/kg)

PCBs ( g/kg)
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4-Chlorophenylphenyl ether 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
4-Nitroaniline 0 3 1,330 1,050 1,600 1,330 1600 U ND NA 0 0 No Parameter Not Detected
4-Nitrophenol 0 3 1,330 1,050 1,600 1,330 1600 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 3 3 3,070 2,000 3,900 3900 041M640601 182 2,647 PEL 21.4 16.8 1.47 1.16 2 0 Yes RV HQ > 1 and no RC
Butylbenzylphthalate 3 3 427 240 710 710 J 041M640401 182 2,647 PEL 3.9 2.34 0.27 0.16 0 0 No RV HQ <1 and no RC
Carbazole 3 3 490 320 800 800 J 041M640601 NA 0 0 Yes No SV, no RV, and no RC
Dibenzofuran 2 3 650 650 650 377 130 350 350 J 041M640601 NA 0 0 Yes No SV, no RV, and no RC
Diethylphthalate 0 3 545 435 650 545 650 U ND 182 2,647 PEL 3.57 2.99 0.25 0.21 0 0 No Parameter Not Detected
Dimethylphthalate 0 3 545 435 650 545 650 U ND 182 2,647 PEL 3.57 2.99 0.25 0.21 0 0 No Parameter Not Detected
Di-n-butylphthalate 0 3 545 435 650 545 650 U ND 182 2,647 PEL 3.57 2.99 0.25 0.21 0 0 No Parameter Not Detected
Di-n-octylphthalate 0 3 545 435 650 545 650 UJ ND 182 2,647 PEL 3.57 2.99 0.25 0.21 0 0 No Parameter Not Detected
Hexachlorobenzene 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
Hexachlorobutadiene 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
Hexachloroethane 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
Isophorone 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
Nitrobenzene 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected
Pentachlorophenol 0 3 1,330 1,050 1,600 1,330 1600 U ND NA 0 0 No Parameter Not Detected
Phenol 0 3 545 435 650 545 650 U ND NA 0 0 No Parameter Not Detected

1,1,1-Trichloroethane 0 3 10.3 6.5 14.5 10.3 14.5 U ND NA 0 0 No Parameter Not Detected
1,1,2,2-Tetrachloroethane 0 3 10.3 6.5 14.5 10.3 14.5 U ND NA 0 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 3 10.3 6.5 14.5 10.3 14.5 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethane 0 3 10.3 6.5 14.5 10.3 14.5 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethene 0 3 10.3 6.5 14.5 10.3 14.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethane 0 3 10.3 6.5 14.5 10.3 14.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethene (total) 0 3 10.3 6.5 14.5 10.3 14.5 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloropropane 0 3 10.3 6.5 14.5 10.3 14.5 U ND NA 0 0 No Parameter Not Detected
2-Butanone (MEK) 0 3 20.8 13 29.5 20.8 29.5 U ND NA 0 0 No Parameter Not Detected
2-Hexanone 0 3 20.8 13 29.5 20.8 29.5 U ND NA 0 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 3 20.8 13 29.5 20.8 29.5 U ND NA 0 0 No Parameter Not Detected
Acetone 2 3 29.5 29.5 29.5 31.2 32 32 32 J 041M640501 NA 0 0 Yes No SV, no RV, and no RC
Benzene 0 3 10.3 6.5 14.5 10.3 14.5 U ND NA 0 0 No Parameter Not Detected
Bromodichloromethane 0 3 10.3 6.5 14.5 10.3 14.5 U ND NA 0 0 No Parameter Not Detected
Bromoform 0 3 10.3 6.5 14.5 10.3 14.5 U ND NA 0 0 No Parameter Not Detected
Bromomethane 0 3 20.8 13 29.5 20.8 29.5 U ND NA 0 0 No Parameter Not Detected
Carbon disulfide 0 3 10.3 6.5 14.5 10.3 14.5 U ND NA 0 0 No Parameter Not Detected
Carbon tetrachloride 0 3 10.3 6.5 14.5 10.3 14.5 U ND NA 0 0 No Parameter Not Detected
Chlorobenzene 0 3 10.3 6.5 14.5 10.3 14.5 U ND NA 0 0 No Parameter Not Detected
Chloroethane 0 3 20.8 13 29.5 20.8 29.5 U ND NA 0 0 No Parameter Not Detected
Chloroform 0 3 10.3 6.5 14.5 10.3 14.5 U ND NA 0 0 No Parameter Not Detected
Chloromethane 0 3 20.8 13 29.5 20.8 29.5 U ND NA 0 0 No Parameter Not Detected
cis-1,3-Dichloropropene 0 3 10.3 6.5 14.5 10.3 14.5 U ND NA 0 0 No Parameter Not Detected
Dibromochloromethane 0 3 10.3 6.5 14.5 10.3 14.5 U ND NA 0 0 No Parameter Not Detected
Ethylbenzene 0 3 10.3 6.5 14.5 10.3 14.5 U ND NA 0 0 No Parameter Not Detected
Methylene chloride 0 3 10.3 6.5 14.5 10.3 14.5 U ND NA 0 0 No Parameter Not Detected
Styrene 0 3 10.3 6.5 14.5 10.3 14.5 U ND NA 0 0 No Parameter Not Detected
Tetrachloroethene 0 3 10.3 6.5 14.5 10.3 14.5 U ND NA 0 0 No Parameter Not Detected
Toluene 0 3 10.3 6.5 14.5 10.3 14.5 U ND NA 0 0 No Parameter Not Detected
trans-1,3-Dichloropropene 0 3 10.3 6.5 14.5 10.3 14.5 U ND NA 0 0 No Parameter Not Detected
Trichloroethene 0 3 10.3 6.5 14.5 10.3 14.5 U ND NA 0 0 No Parameter Not Detected
Vinyl chloride 0 3 20.8 13 29.5 20.8 29.5 U ND NA 0 0 No Parameter Not Detected
Xylene (Total) 0 3 10.3 6.5 14.5 10.3 14.5 U ND NA 0 0 No Parameter Not Detected

Sources for Refinement Values (RVs): Supporting Information: Supporting Information:
PEL = FDEP Probable Effects Level SQL = Sample Quantitation Limit J = Estimated Value SV   = Screening value (detailed explanation for SVs provided in Section 8). N/R   = No refinement value available.
MEC = Swartz Midrange Effect Concentration HQ = Hazard Quotient UJ = Not detected.  SQL is estimated.  RV   = Refinement value (detailed explanation of RVs provided in Section 8). N/A   = Not Applicable.
  N/A = No screening value available D = Diluted Result HQ   = Hazard Quotient. Average result calculations include summing detections and one half the detection limits for not detected parameters. 
  U or ND = Not Detected at or above the SQL PEL  = Probable effects level. As a result, some average detections may exceed the maximum detections
  Parameters in bold were detected and exceeded screening values. NAS Pensacola basewide levels used as reference values for 4,4'-DDT, 4,4'-DDD, 4,4'-DDE and total DDT.

VOCs ( g/kg)

Notes:

SVOCs ( g/kg) - cont.



Table 11-3-15
Wetland 64 Phase III   
Sediment COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum Dieldrin bis(2-Ethylhexyl)phthalate (BEHP) None
Barium Endosulfan I Carbazole
Beryllium Total Chlordane Dibenzofuran
Cadmium Total BHC
Chromium 4,4'-DDD
Cobalt Total DDT
Copper Aroclor-1260
Iron Total PCBs
Lead
Manganese
Selenium
Silver
Vanadium
Zinc

Detected Parameters



Table 11-3-16
Wetland 64 Phase III 
Mean ERM Quotient

Sample_ID Sample Date Units Result VQUAL Parameter ERL ERM
ERM 

Quotient

041M640401 9/4/1997 mg/kg 7 Arsenic 8.2 70 0.10
041M640401 9/4/1997 mg/kg 20.2 Cadmium 1.2 9.6 2.10
041M640401 9/4/1997 mg/kg 774 Chromium 81 370 2.09
041M640401 9/4/1997 mg/kg 102 Copper 34 270 0.38

041M640401 9/4/1997 mg/kg 346 Lead 46.7 218 1.59
041M640401 9/4/1997 mg/kg 0.26 Mercury 0.15 0.71 0.37
041M640401 9/4/1997 mg/kg 9.8 Nickel 20.9 51.6 0.19
041M640401 9/4/1997 mg/kg 2 J Silver 1 3.7 0.54

041M640401 9/4/1997 mg/kg 468 Zinc 150 410 1.14
041M640401 9/4/1997 g/kg 89 4,4'-DDE 2.2 27 3.30
041M640401 9/4/1997 g/kg 18 J 4,4'-DDT 1.58 46.1 0.39

041M640401 9/4/1997 g/kg 1,220 Total PCBs 22.7 180 6.78
041M640401 9/4/1997 g/kg 650 U 2-Methylnaphthalene 70 670 0.97
041M640401 9/4/1997 g/kg 260 J Acenaphthene 16 500 0.52
041M640401 9/4/1997 g/kg 650 U Acenaphthylene 44 640 1.02
041M640401 9/4/1997 g/kg 310 J Anthracene 85.3 1,100 0.28
041M640401 9/4/1997 g/kg 1,100 J Benzo(a)anthracene 261 1,600 0.69
041M640401 9/4/1997 g/kg 1,000 J Benzo(a)pyrene 430 1,600 0.63
041M640401 9/4/1997 g/kg 1,200 J Chrysene 384 2,800 0.43
041M640401 9/4/1997 g/kg 650 UJ Dibenz(a,h)anthracene 63.4 260 2.50
041M640401 9/4/1997 g/kg 2,700 Fluoranthene 600 5,100 0.53
041M640401 9/4/1997 g/kg 210 J Fluorene 19 540 0.39
041M640401 9/4/1997 g/kg 110 J Naphthalene 160 2,100 0.05

041M640401 9/4/1997 g/kg 1,800 Phenanthrene 240 1,500 1.20
041M640401 9/4/1997 g/kg 3,100 J Pyrene 665 2,600 1.19
041M640401 9/4/1997 ERM Quotient Sum 29.36
041M640401 9/4/1997 Mean ERM Quotient 1.17
041M640401 9/4/1997 Mean ERM Quotient without ND 0.99
041M640401 9/4/1997 Mean ERM Quotient Category 3
041M640501 9/4/1997 mg/kg 6.9 Arsenic 8.2 70 0.10

041M640501 9/4/1997 mg/kg 17.7 Cadmium 1.2 9.6 1.84
041M640501 9/4/1997 mg/kg 592 Chromium 81 370 1.60
041M640501 9/4/1997 mg/kg 146 Copper 34 270 0.54

041M640501 9/4/1997 mg/kg 330 Lead 46.7 218 1.51
041M640501 9/4/1997 mg/kg 0.26 Mercury 0.15 0.71 0.37
041M640501 9/4/1997 mg/kg 12.3 Nickel 20.9 51.6 0.24
041M640501 9/4/1997 mg/kg 3 Silver 1 3.7 0.81
041M640501 9/4/1997 mg/kg 306 Zinc 150 410 0.75

041M640501 9/4/1997 g/kg 33 4,4'-DDE 2.2 27 1.22
041M640501 9/4/1997 g/kg 3.85 U 4,4'-DDT 1.58 46.1 0.08

041M640501 9/4/1997 g/kg 880 Total PCBs 22.7 180 4.89
041M640501 9/4/1997 g/kg 435 U 2-Methylnaphthalene 70 670 0.65
041M640501 9/4/1997 g/kg 310 J Acenaphthene 16 500 0.62
041M640501 9/4/1997 g/kg 435 U Acenaphthylene 44 640 0.68
041M640501 9/4/1997 g/kg 340 J Anthracene 85.3 1,100 0.31
041M640501 9/4/1997 g/kg 1,300 Benzo(a)anthracene 261 1,600 0.81
041M640501 9/4/1997 g/kg 1,200 J Benzo(a)pyrene 430 1,600 0.75
041M640501 9/4/1997 g/kg 1,300 Chrysene 384 2,800 0.46
041M640501 9/4/1997 g/kg 435 UJ Dibenz(a,h)anthracene 63.4 260 1.67
041M640501 9/4/1997 g/kg 2,800 Fluoranthene 600 5,100 0.55
041M640501 9/4/1997 g/kg 290 J Fluorene 19 540 0.54
041M640501 9/4/1997 g/kg 110 J Naphthalene 160 2,100 0.05

041M640501 9/4/1997 g/kg 2,000 Phenanthrene 240 1,500 1.33
041M640501 9/4/1997 g/kg 3,000 J Pyrene 665 2,600 1.15



Table 11-3-16
Wetland 64 Phase III 
Mean ERM Quotient

Sample_ID Sample Date Units Result VQUAL Parameter ERL ERM
ERM 

Quotient

041M640501 9/4/1997 ERM Quotient Sum 23.54
041M640501 9/4/1997 Mean ERM Quotient 0.94
041M640501 9/4/1997 Mean ERM Quotient without ND 0.82
041M640501 9/4/1997 Mean ERM Quotient Category 3
041M640601 9/3/1997 mg/kg 7.8 Arsenic 8.2 70 0.11

041M640601 9/3/1997 mg/kg 21 Cadmium 1.2 9.6 2.19
041M640601 9/3/1997 mg/kg 868 Chromium 81 370 2.35
041M640601 9/3/1997 mg/kg 115 Copper 34 270 0.43

041M640601 9/3/1997 mg/kg 339 Lead 46.7 218 1.56
041M640601 9/3/1997 mg/kg 0.25 Mercury 0.15 0.71 0.35
041M640601 9/3/1997 mg/kg 11.3 Nickel 20.9 51.6 0.22
041M640601 9/3/1997 mg/kg 1.9 J Silver 1 3.7 0.51
041M640601 9/3/1997 mg/kg 330 Zinc 150 410 0.80

041M640601 9/3/1997 g/kg 44 4,4'-DDE 2.2 27 1.63
041M640601 9/3/1997 g/kg 19 4,4'-DDT 1.58 46.1 0.41

041M640601 9/3/1997 g/kg 565 Total PCBs 22.7 180 3.14
041M640601 9/3/1997 g/kg 550 U 2-Methylnaphthalene 70 670 0.82

041M640601 9/3/1997 g/kg 750 J Acenaphthene 16 500 1.50
041M640601 9/3/1997 g/kg 550 U Acenaphthylene 44 640 0.86
041M640601 9/3/1997 g/kg 1,000 J Anthracene 85.3 1,100 0.91

041M640601 9/3/1997 g/kg 2,100 Benzo(a)anthracene 261 1,600 1.31
041M640601 9/3/1997 g/kg 1,700 Benzo(a)pyrene 430 1,600 1.06
041M640601 9/3/1997 g/kg 2,100 Chrysene 384 2,800 0.75
041M640601 9/3/1997 g/kg 550 U Dibenz(a,h)anthracene 63.4 260 2.12
041M640601 9/3/1997 g/kg 5,000 Fluoranthene 600 5,100 0.98

041M640601 9/3/1997 g/kg 750 J Fluorene 19 540 1.39
041M640601 9/3/1997 g/kg 310 J Naphthalene 160 2,100 0.15

041M640601 9/3/1997 g/kg 4,300 Phenanthrene 240 1,500 2.87
041M640601 9/3/1997 g/kg 4,800 J Pyrene 665 2,600 1.85
041M640601 9/3/1997 ERM Quotient Sum 30.26
041M640601 9/3/1997 Mean ERM Quotient 1.21
041M640601 9/3/1997 Mean ERM Quotient without ND 1.06
041M640601 9/3/1997 Mean ERM Quotient Category 4

Notes:
ERL = Effects Range Low
ERM = Effects Range Median
mg/kg = milligrams per kilogram

Shaded and bold cells indicate constituent exceeds ERM.

g/kg = micrograms per kilogram
U = not detected at or above the SQL (value in table is 1/2 reported value)
J = estimated value
Shaded cells indicate constituent exceeds ERL.



Table 11-3-17
Wetland 64 Phase III 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum Detection 
Location EPC Q

Screening 
Value Source Screening HQ

Retained for 
Refinement Rationale

Metals ( g/L)
Aluminum 1 2 72 72 72 185 298 298 041W640501 298 NA Yes No SV
Antimony 1 2 1.3 1.3 1.3 2.55 3.8 3.8 041W640101 3.8 J NA Yes No SV
Arsenic 0 2 1.1 1.1 1.1 1.1 ND 1.1 U 36 EPA 0.03 No Max SQL< SV
Barium 2 2 35 33.6 36.4 041W640101 36.4 NA Yes No SV
Beryllium 0 2 0.095 0.095 0.095 0.095 ND 0.095 U NA Yes No SV
Cadmium 1 2 0.29 0.29 0.29 0.565 0.84 0.84 041W640101 0.84 J 9.3 EPA 0.09 No Max Detect < SV
Calcium 2 2 118,000 99,000 137,000 041W640501 137,000 NA Yes No SV
Chromium 2 2 10.5 8.5 12.5 041W640501 12.5 50 EPA 0.25 No Max Detect < SV
Cobalt 0 2 0.265 0.265 0.265 0.265 ND 0.265 U NA Yes No SV
Copper 2 2 5 4.2 5.8 041W640101 5.8 2.9 EPA 2 Yes Max Detect > SV
Cyanide (CN) 0 2 0.7 0.7 0.7 0.7 ND 0.7 U 1 EPA 0.7 No Max SQL< SV
Iron 2 2 766 702 829 041W640101 829 NA Yes No SV
Lead 2 2 7.2 5.8 8.6 041W640501 8.6 8.5 EPA 1.01 Yes Max Detect > SV
Magnesium 2 2 348,000 274,000 421,000 041W640501 421,000 NA Yes No SV
Manganese 2 2 32.7 28.3 37.1 041W640101 37.1 NA Yes No SV
Mercury 1 2 0.025 0.025 0.025 0.0425 0.06 0.06 041W640501 0.06 J 0.025 EPA 2.4 Yes Max Detect > SV
Nickel 1 2 0.6 0.6 0.6 1.6 2.6 2.6 041W640101 2.6 J 8.3 EPA 0.31 No Max Detect < SV
Potassium 2 2 159,000 113,000 205,000 041W640501 205,000 J NA Yes No SV
Selenium 0 2 1.3 1.3 1.3 1.3 ND 1.3 U 71 EPA 0.02 No Max SQL< SV
Silver 2 2 0.045 0.04 0.05 041W640101 0.05 J 0.23 EPA 0.22 No Max Detect < SV
Sodium 2 2 2,950,000 2,290,000 3,600,000 041W640501 3,600,000 NA Yes No SV
Thallium 0 2 0.6 0.6 0.6 0.6 ND 0.6 UJ 6.3 FDEP 0.10 No Max SQL< SV
Vanadium 0 2 1.35 0.95 1.75 1.35 ND 1.75 U NA Yes No SV
Zinc 2 2 17.1 10.1 24.1 041W640101 24.1 J 86 EPA 0.28 No Max Detect < SV
Pesticides  ( g/L)
Aldrin 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Dieldrin 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan I 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.0087 EPA 2.87 Yes Max SQL > SV
Endosulfan II 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan sulfate 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Heptachlor 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.0036 EPA 6.94 Yes Max SQL > SV
Heptachlor epoxide 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 Yes Max SQL > SV
Methoxychlor 0 2 0.25 0.25 0.25 0.25 ND 0.25 U NA Yes No SV
Toxaphene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
alpha-Chlordane 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-Chlordane 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Total Chlordane 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.004 EPA 12.5 Yes Max SQL > SV
Endrin 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin aldehyde 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin ketone 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 21.7 Yes Max SQL > SV
Total Endrin 0 2 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
alpha-BHC 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.005 FDEP 5 Yes Max SQL > SV
beta-BHC 1 2 0.0031 0.0031 0.0031 0.00515 0.0072 0.0072 041W640101 0.0072 J NA Yes No SV
delta-BHC 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-BHC (Lindane) 0 2 0.0016 0.00125 0.00195 0.0016 ND 0.00195 U 0.016 EPA 0.12 No Max SQL< SV
Total BHC 1 2 0.0551 0.05505 0.05505 0.0568 0.05845 0.05845 041W640101 0.05845 NA Yes No SV
4,4'-DDD 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 Yes Max SQL > SV
4,4'-DDE 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 Yes Max SQL > SV
4,4'-DDT 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 84.7 Yes Max SQL > SV
Total DDT 0 2 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
PCBs ( g/L)
Aroclor-1016 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1221 0 2 1 1 1 1 ND 1 U NA Yes No SV
Aroclor-1232 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1242 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1248 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1254 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1260 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 FDEP 35.7 Yes Max SQL > SV
Total PCB 0 2 4 4 4 4 ND 4 U NA Yes No SV
SVOCs  ( g/L)
1,2,4-Trichlorobenzene 0 2 5 5 5 5 ND 5 U NA Yes No SV
1,2-Dichlorobenzene 0 2 5 5 5 5 ND 5 U 19.7 EPA 0.25 No Max SQL< SV
1,3-Dichlorobenzene 0 2 5 5 5 5 ND 5 U NA Yes No SV
1,4-Dichlorobenzene 0 2 5 5 5 5 ND 5 U 3 FDEP 1.67 Yes Max SQL > SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4,5-Trichlorophenol 0 2 10 10 10 10 ND 10 U NA Yes No SV
2,4,6-Trichlorophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dichlorophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV



Table 11-3-17
Wetland 64 Phase III 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum Detection 
Location EPC Q

Screening 
Value Source Screening HQ

Retained for 
Refinement Rationale

SVOCs  ( g/L) - cont.
2,4-Dimethylphenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dinitrophenol 0 2 10 10 10 10 ND 10 U NA Yes No SV
2,4-Dinitrotoluene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,6-Dinitrotoluene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Chloronaphthalene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Chlorophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Methyl-4,6-Dinitrophenol 0 2 10 10 10 10 ND 10 U NA Yes No SV
2-Methylphenol (o-Cresol) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Nitroaniline 0 2 10 10 10 10 ND 10 U NA Yes No SV
2-Nitrophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
3,3'-Dichlorobenzidine 0 2 10 10 10 10 ND 10 U NA Yes No SV
3-Methylphenol/4-Methylphenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
3-Nitroaniline 0 2 10 10 10 10 ND 10 U NA Yes No SV
4-Bromophenyl-phenylether 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chloro-3-methylphenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chloroaniline 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chlorophenylphenyl ether 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Nitroaniline 0 2 10 10 10 10 ND 10 U NA Yes No SV
4-Nitrophenol 0 2 10 10 10 10 ND 10 U NA Yes No SV
Benzo(b)fluoranthene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Benzo(g,h,i)perylene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Benzo(k)fluoranthene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
bis(2-Chloroethoxy)methane 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
bis(2-Chloroethyl)ether 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Butylbenzylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Carbazole 0 2 5 5 5 5 ND 5 U NA Yes No SV
Dibenzofuran 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Diethylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Dimethylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Di-n-butylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U 3.4 EPA 0.74 No Max SQL< SV
Di-n-octylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorobenzene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorobutadiene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorocyclopentadiene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachloroethane 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Indeno(1,2,3-cd)pyrene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Isophorone 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Nitrobenzene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
N-Nitroso-di-n-propylamine 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
N-Nitrosodiphenylamine 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Pentachlorophenol 0 2 10 10 10 10 ND 10 U NA Yes No SV
Phenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
PAHs ( g/L)
2-Methylnaphthalene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Acenaphthene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Acenaphthylene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Anthracene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Benzo(a)anthracene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Benzo(a)pyrene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Chrysene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Dibenz(a,h)anthracene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Fluoranthene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Fluorene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Naphthalene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U 23.5 EPA 0.11 No Max SQL< SV
Phenanthrene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Pyrene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Total PAH 0 2 32.5 32.5 32.5 32.5 ND 32.5 U NA Yes No SV
VOCs ( g/L)
1,1,1-Trichloroethane 1 2 0.5 0.5 0.5 0.355 0.21 0.21 041W640101 0.21 J 270 FDEP 0.00 No Max Detect < SV
1,1,2,2-Tetrachloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1,2-Trichloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1-Dichloroethane 1 2 0.5 0.5 0.5 0.7 0.9 0.9 041W640101 0.9 J NA Yes No SV
1,1-Dichloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 3.2 FDEP 0.16 No Max SQL< SV
1,2-Dichloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichloroethene (total) 2 2 0.4 0.21 0.59 041W640101 0.59 J NA Yes No SV
1,2-Dichloropropane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
2-Butanone (MEK) 0 2 5 5 5 5 ND 5 U NA Yes No SV



Table 11-3-17
Wetland 64 Phase III 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum Detection 
Location EPC Q

Screening 
Value Source Screening HQ

Retained for 
Refinement Rationale

VOCs ( g/L) - cont.
2-Hexanone 0 2 5 5 5 5 ND 5 U NA Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 2 5 5 5 5 ND 5 U NA Yes No SV
Acetone 1 2 12.5 12.5 12.5 18.3 24 24 041W640101 24 J NA Yes No SV
Benzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 71.28 FDEP 0.01 No Max SQL< SV
Bromodichloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromoform 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromomethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon disulfide 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon tetrachloride 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chlorobenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 17 FDEP 0.03 No Max SQL< SV
Chloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chloroform 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 470.8 FDEP 0.00 No Max SQL< SV
Chloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
cis-1,3-Dichloropropene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Dibromochloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Ethylbenzene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 4.3 EPA 0.12 No Max SQL< SV
Methylene chloride 0 2 2.5 2.5 2.5 2.5 ND 2.5 U 1,580 FDEP 0.00 No Max SQL< SV
Styrene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Tetrachloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Toluene 1 2 0.5 0.5 0.5 0.43 0.36 0.36 041W640501 0.36 J 37 EPA 0.01 No Max Detect < SV
trans-1,3-Dichloropropene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Trichloroethene 1 2 0.5 0.5 0.5 0.42 0.34 0.34 041W640101 0.34 J NA Yes No SV
Vinyl chloride 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Xylene (Total) 0 2 1 1 1 1 ND 1 U NA Yes No SV

Sources for Screening Values (SVs): Supporting Information:
EPA = Ambient Water Quality Criteria SV   = Screening value (detailed explanation for SVs provided in Section 8). Average result calculations include summing detections and one half the detection limits  
FDEP = Surface Water Quality Criteria RV   = Refinement value (detailed explanation of RVs provided in Section 8). for not detected parameters.  As a result, some average detections may exceed the 
 HQ   = Hazard Quotient. maximum detections.
 N/R   = No refinement value available. Parameters in bold were detected and exceeded the screening value.

N/A   = Not Applicable.
U or ND = Not Detected at or above the SQL

HQ = Hazard Quotient UJ = Not detected.  SQL is estimated.  
N/A = No screening value available D = Diluted Result

Notes:
Supporting Information:
SQL = Sample Quanitation Limit J = Estimated Value



)

Table 11-3-18
Wetland 64 Phase III
Surface Water COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs
Detected Parameters

Aluminum beta-BHC None 1,1-Dichloroethane
Antimony Total BHC 1,2-Dichloroethene (total)
Barium Acetone
Calcium Trichloroethene
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Potassium
Sodium

Not Detected Parameters
Beryllium Aldrin 1,2,4-Trichlorobenzene 1,1,2,2-Tetrachloroethane
Cobalt Dieldrin 1,3-Dichlorobenzene 1,1,2-Trichloroethane
Vanadium Endosulfan I 1,4-Dichlorobenzene 1,2-Dichloroethane

Endosulfan II 2,2'-oxybis(1-Chloropropane)/bis(2-chlor 1,2-Dichloropropane
Endosulfan sulfate 2,4,5-Trichlorophenol 2-Butanone (MEK)
Heptachlor 2,4,6-Trichlorophenol 2-Hexanone
Heptachlor epoxide 2,4-Dichlorophenol 4-Methyl-2-Pentanone (MIBK)
Methoxychlor 2,4-Dimethylphenol Bromodichloromethane
Toxaphene 2,4-Dinitrophenol Bromoform
alpha-Chlordane 2,4-Dinitrotoluene Bromomethane
gamma-Chlordane 2,6-Dinitrotoluene Carbon disulfide
Total Chlordane 2-Chloronaphthalene Carbon tetrachloride
Endrin 2-Chlorophenol Chloroethane
Endrin aldehyde 2-Methyl-4,6-Dinitrophenol Chloromethane
Endrin ketone 2-Methylphenol (o-Cresol) cis-1,3-Dichloropropene
Total Endrin 2-Nitroaniline Dibromochloromethane
alpha-BHC 2-Nitrophenol Styrene
delta-BHC 3,3'-Dichlorobenzidine Tetrachloroethene
4,4'-DDD 3-Methylphenol/4-Methylphenol trans-1,3-Dichloropropene
4,4'-DDE 3-Nitroaniline Vinyl chloride
4,4'-DDT 4-Bromophenyl-phenylether Xylene (Total)
Total DDT 4-Chloro-3-methylphenol
Aroclor-1016 4-Chloroaniline
Aroclor-1221 4-Chlorophenylphenyl ether
Aroclor-1232 4-Nitroaniline
Aroclor-1242 4-Nitrophenol
Aroclor-1248 Benzo(b)fluoranthene
Aroclor-1254 Benzo(g,h,i)perylene
Aroclor-1260 Benzo(k)fluoranthene
Total PCBs bis(2-Chloroethoxy)methane

bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate (BEHP)
Butylbenzylphthalate
Carbazole
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-octylphthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Phenanthrene
Pyrene
Total PAHs



Table 11-3-19
Wetland 64 Phase III 
Surface Water Refinement

Parameter
Number 

Detected
Number 

Analyzed
Average 

SQL
Minimum 

SQL Max SQL
Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 1 2 72 72 72 185 298 298 041W640501 298 NA 2,927.50 0 No Max Result < Ref. Conc.
Antimony 1 2 1.3 1.3 1.3 2.55 3.8 3.8 041W640101 3.8 J NA 4.15 0 No Max Result < Ref. Conc.
Barium 2 2 35 33.6 36.4 041W640101 36.4 NA 9.43 2 Yes Max Result > Ref. Conc.
Beryllium 0 2 0.095 0.095 0.095 0.095 ND 0.095 U NA 0.82 0 No Max SQL < Ref. Conc.
Calcium 2 2 118,000 99,000 137,000 041W640501 137,000 NA 76,800 2 No Essential Nutrient
Cobalt 0 2 0.265 0.265 0.265 0.265 ND 0.265 U NA 2.38 0 No Max SQL < Ref. Conc.
Copper 2 2 5 4.2 5.8 041W640101 5.8 2.9 EPA 2 1.72 7.03 0 No Max Result < Ref. Conc.
Iron 2 2 766 702 829 041W640101 829 NA 1352 0 No Max Result < Ref. Conc.
Lead 2 2 7.2 5.8 8.6 041W640501 8.6 8.5 EPA 1.01 0.85 13.75 0 No Max Result < Ref. Conc.
Magnesium 2 2 348,000 274,000 421,000 041W640501 421,000 NA 243,650 2 No Essential Nutrient
Manganese 2 2 32.7 28.3 37.1 041W640101 37.1 NA 12.15 2 Yes Max Result > Ref. Conc.
Mercury 1 2 0.025 0.025 0.025 0.0425 0.06 0.06 041W640501 0.06 J 0.025 EPA 2.4 1.7 0.21 0 No Max Result < Ref. Conc.
Potassium 2 2 159,000 113,000 205,000 041W640501 205,000 J NA 81,250 2 No Essential Nutrient
Sodium 2 2 2,950,000 2,290,000 3,600,000 041W640501 3,600,000 NA 1,952,000 2 No Essential Nutrient
Vanadium 0 2 1.35 0.95 1.75 1.35 ND 1.75 U NA 6.69 0 No Max SQL < Ref. Conc.
Pesticides ( g/L)
Aldrin 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
Dieldrin 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endosulfan I 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.0087 EPA 3 2.87 0 No Parameter Not Detected; Max SQL > SV
Endosulfan II 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endosulfan sulfate 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Heptachlor 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.0036 EPA 7 6.94 0 No Parameter Not Detected; Max SQL > SV
Heptachlor epoxide 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 625 0 No Parameter Not Detected; Max SQL > SV
Methoxychlor 0 2 0.25 0.25 0.25 0.25 ND 0.25 U NA 0 No Parameter Not Detected
Toxaphene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
alpha-Chlordane 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
gamma-Chlordane 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
Total Chlordane 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.004 EPA 12.5 12.5 0 No Parameter Not Detected; Max SQL > SV
Endrin 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endrin aldehyde 0 2 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endrin ketone 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 22 21.7 0 No Parameter Not Detected; Max SQL > SV
Total Endrin 0 2 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 No Parameter Not Detected
alpha-BHC 0 2 0.025 0.025 0.025 0.025 ND 0.025 U 0.005 FDEP 5 5 0 No Parameter Not Detected; Max SQL > SV
beta-BHC 1 2 0.0031 0.0031 0.0031 0.00515 0.0072 0.0072 041W640101 0.0072 J NA 0 Yes No SV
delta-BHC 0 2 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
gamma-BHC (Lindane) 0 2 0.0016 0.00125 0.00195 0.0016 ND 0.00195 U 0.016 EPA 0.12 0.1 0 No Parameter Not Detected; Max SQL > SV
Total BHC 1 2 0.0551 0.05505 0.05505 0.0568 0.05845 0.05845 041W640101 0.05845 NA 0 Yes No SV
4,4'-DDD 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 167 0 No Parameter Not Detected; Max SQL > SV
4,4'-DDE 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 250 0 No Parameter Not Detected; Max SQL > SV
4,4'-DDT 0 2 0.05 0.05 0.05 0.05 ND 0.05 U 0.00059 FDEP 85 84.7 0 No Parameter Not Detected; Max SQL > SV
Total DDT 0 2 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 No Parameter Not Detected
PCBs ( g/L)
Aroclor-1016 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1221 0 2 1 1 1 1 ND 1 U NA 0 No Parameter Not Detected
Aroclor-1232 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1242 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1248 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1254 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1260 0 2 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 FDEP 36 35.7 0 No Parameter Not Detected; Max SQL > SV
Total PCB 0 2 4 4 4 4 ND 4 U NA 0 No Parameter Not Detected
SVOCs ( g/L)
1,2,4-Trichlorobenzene 0 2 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 2 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
1,4-Dichlorobenzene 0 2 5 5 5 5 ND 5 U 3 FDEP 2 1.67 0 No Parameter Not Detected; Max SQL > SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 2 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,4-Dichlorophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,4-Dimethylphenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,4-Dinitrophenol 0 2 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2-Chloronaphthalene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2-Chlorophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 2 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2-Nitroaniline 0 2 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
2-Nitrophenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
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SVOCs ( g/L) - cont.
3,3'-Dichlorobenzidine 0 2 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
3-Methylphenol/4-Methylphenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
3-Nitroaniline 0 2 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
4-Bromophenyl-phenylether 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Chloro-3-methylphenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Chloroaniline 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Nitroaniline 0 2 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
4-Nitrophenol 0 2 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
Benzo(b)fluoranthene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Benzo(g,h,i)perylene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Benzo(k)fluoranthene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Butylbenzylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Carbazole 0 2 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Dibenzofuran 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Diethylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Dimethylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Di-n-octylphthalate 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Hexachlorobenzene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Hexachlorobutadiene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Hexachloroethane 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Isophorone 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Nitrobenzene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Pentachlorophenol 0 2 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
Phenol 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
PAHs ( g/L)
2-Methylnaphthalene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Acenaphthene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Acenaphthylene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Anthracene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Benzo(a)anthracene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Benzo(a)pyrene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Chrysene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Dibenz(a,h)anthracene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Fluoranthene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Fluorene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Naphthalene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U 23.5 EPA 0.11 0.11 0 No Max SQL < SV
Phenanthrene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Pyrene 0 2 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Total PAH 0 2 32.5 32.5 32.5 32.5 ND 32.5 U NA 0 No Parameter Not Detected
VOCs ( g/L)
1,1,2,2-Tetrachloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,1-Dichloroethane 1 2 0.5 0.5 0.5 0.7 0.9 0.9 041W640101 0.9 J NA 0 Yes No SV
1,2-Dichloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,2-Dichloroethene (total) 2 2 0.4 0.21 0.59 041W640101 0.59 J NA 0 Yes No SV
1,2-Dichloropropane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
2-Butanone (MEK) 0 2 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
2-Hexanone 0 2 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 2 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Acetone 1 2 12.5 12.5 12.5 18.3 24 24 041W640101 24 J NA 0 Yes No SV
Bromodichloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Bromoform 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Bromomethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Carbon disulfide 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Carbon tetrachloride 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Chloroethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Chloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
cis-1,3-Dichloropropene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Dibromochloromethane 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Styrene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
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VOCs ( g/L) - cont.
Tetrachloroethene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
trans-1,3-Dichloropropene 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Trichloroethene 1 2 0.5 0.5 0.5 0.42 0.34 0.34 041W640101 0.34 J NA 0 Yes No SV
Vinyl chloride 0 2 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Xylene (Total) 0 2 1 1 1 1 ND 1 U NA 0 No Parameter Not Detected

Sources for Screening Values (SVs): Supporting Information: Supporting Information:
EPA = Ambient Water Quality Criteria SQL = Sample Quanitation Limit UJ = Not detected.  SQL is estimated.  SV   = Screening value (detailed explanation for SVs provided in Section 8) N/A   = Not Applicable.
FDEP = Surface Water Quality Criteria HQ = Hazard Quotient D = Diluted Result RV   = Refinement value (detailed explanation of RVs provided in Section 8) Average result calculations include summing detections and one half the detection limits for not detected
 N/A = No screening value available J = Estimated Value PEL  = Probable effects level. parameters.  As a result, some average detections may exceed the Max detections
 U or ND = Not Detected at or above the SQL N/R  = No refinement value available. Parameters in bold were detected and exceeded Ref. Conc.s

Notes:



Table 11-3-20
Wetland 64 Phase III
Surface Water COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs
Detected Parameters

Manganese beta-BHC None 1,2-Dichloroethene (total)
Barium Total BHC Acetone

1,1-Dichloroethane
Trichloroethene



Table 11-3-21
Wetland 64 Phase IV 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed

Min 
SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Aluminum 7 7 59 18,000 041M641102 18,000 N/A Yes No SV
Antimony 0 7 0.215 1.25 ND 1.25 U 12 2 0.10 No Max SQL< SV
Arsenic 5 7 0.225 0.275 3.2 13 041M641102 13 7.24 1, 2 1.8 Yes Max Detect > SV
Barium 7 7 0.17 18 041M641102 18 N/A Yes No SV
Beryllium 5 7 0.005 0.0065 0.15 1.1 041M641102 1.1 J N/A Yes No SV
Cadmium 6 7 0.032 0.0315 0.07 23 041M640502 23 0.676 1 34 Yes Max Detect > SV
Calcium 7 7 58 4,300 041M641102 4,300 N/A Yes No SV
Chromium 7 7 1 700 041M640502 700 52.3 1, 2 13.4 Yes Max Detect > SV
Cobalt 5 7 0.0405 0.05 1 4.8 041M640502 4.8 N/A Yes No SV
Copper 6 7 0.5 0.5 12 200 041M640502 200 18.7 1, 2 10.7 Yes Max Detect > SV
Iron 7 7 48 33,000 041M641102 33,000 N/A Yes No SV
Lead 7 7 0.38 430 041M640502 430 30.2 1, 2 14.2 Yes Max Detect > SV
Magnesium 7 7 110 10,000 041M641102 10,000 N/A Yes No SV
Manganese 7 7 0.31 230 041M641102 230 N/A Yes No SV
Mercury 6 7 0.003 0.00285 0.0066 0.46 041M641102 0.46 0.13 1, 2 3.54 Yes Max Detect > SV
Nickel 6 7 0.09 0.09 0.26 15 041M640502 15 15.9 1, 2 0.94 No Max Detect < SV
Potassium 7 7 44 4,200 041M641102 4,200 N/A Yes No SV
Selenium 0 7 0.185 1.1 ND 1.1 U N/A Yes No SV
Silver 5 7 0.036 0.044 1.3 4 041M640502 4 0.733 1 5.46 Yes Max Detect > SV
Sodium 7 7 560 48,000 041M641102 48,000 N/A Yes No SV
Thallium 0 7 0.23 1.35 ND 1.35 U N/A Yes No SV
Vanadium 7 7 0.12 37 041M641102 37 N/A Yes No SV
Zinc 6 7 0.065 0.065 3 380 041M640502 380 124 1, 2 3.06 Yes Max Detect > SV

2-Methylnaphthalene 0 7 200 6,500 ND 6,500 U 20.2 1 322 Yes Max SQL > SV
Acenaphthene 0 7 200 6,500 ND 6,500 U 6.71 1 969 Yes Max SQL > SV
Acenaphthylene 0 7 200 6,500 ND 6,500 U 5.87 1 1,110 Yes Max SQL > SV
Anthracene 0 7 200 6,500 ND 6,500 U 46.9 1 139 Yes Max SQL > SV
Benzo(a)anthracene 2 7 200 6,500 660 870 041M640502 870 J 74.8 1 11.6 Yes Max Detect > SV
Benzo(a)pyrene 2 7 200 6,500 540 800 041M640502 800 J 88.8 1 9.01 Yes Max Detect > SV
Chrysene 2 7 200 6,500 840 860 041M640502 860 J 108 1 7.96 Yes Max Detect > SV
Dibenz(a,h)anthracene 0 7 200 6,500 ND 6,500 U 6.22 1 1,050 Yes Max SQL > SV
Fluoranthene 2 7 200 6,500 1,600 1,800 041M640502 1,800 J 113 1 15.9 Yes Max Detect > SV
Fluorene 0 7 200 6,500 ND 6,500 U 21.2 1 307 Yes Max SQL > SV
Naphthalene 0 7 200 6,500 ND 6,500 U 34.6 1 188 Yes Max SQL > SV
Phenanthrene 3 7 200 6,500 230 1,100 041M640502 1,100 J 86.7 1 12.7 Yes Max Detect > SV
Pyrene 2 7 200 6,500 1,400 1,600 041M640502 1,600 J 153 1 10.5 Yes Max Detect > SV
Total PAHs 3 7 2,600 84,500 22,800 28,000 041M640502 28,000 1,684 1, 2 16.63 Yes Max Detect > SV
TOC Normalized PAHs 3 7 963 1,903.57 144.61 651.71 041M640602 651.7 290 3 2.25 Yes Max Detect > SV

Aroclor-1016 0 7 20 650 ND 650 UJ 21.6 N/A 30.1 No Max SQL< SV
Aroclor-1221 0 7 41 1,350 ND 1,350 UJ 67 2 20.1 No Max SQL< SV
Aroclor-1232 0 7 20 650 ND 650 UJ 21.6 N/A 30.1 No Max SQL< SV
Aroclor-1242 0 7 20 650 ND 650 UJ 21.6 N/A 30.1 No Max SQL< SV
Aroclor-1248 0 7 20 650 ND 650 UJ 21.6 N/A 30.1 No Max SQL< SV
Aroclor-1254 0 7 20 650 ND 650 UJ 21.6 N/A 30.1 No Max SQL< SV
Aroclor-1260 0 7 20 650 ND 650 UJ 21.6 N/A 30.1 No Max SQL< SV
Total PCBs 0 7 161 5,250 ND 5,250 U 21.6 1 243 Yes Max SQL > SV

Aldrin 0 7 1.05 34 ND 34 UJ N/A Yes No SV
Dieldrin 0 7 2 65 ND 65 UJ 0.716 1 90.8 Yes Max SQL > SV
Endosulfan I 0 7 1.05 34 ND 34 UJ N/A Yes No SV
Endosulfan II 0 7 2 65 ND 65 UJ N/A Yes No SV
Endosulfan sulfate 0 7 2 65 ND 65 UJ N/A Yes No SV
Heptachlor 0 7 1.05 34 ND 34 UJ N/A Yes No SV
Heptachlor epoxide 2 7 1.05 34 4.4 6.2 041M640602 6.2 J N/A Yes No SV
Methoxychlor 0 7 10.5 340 ND 340 UJ N/A Yes No SV
Toxaphene 0 7 105 3,400 ND 3,400 UJ N/A Yes No SV
alpha-Chlordane 0 7 1.05 34 ND 34 UJ 1.7 1 20 No Max SQL< SV
gamma-Chlordane 0 7 1.05 34 ND 34 UJ 1.7 1 20 No Max SQL< SV
Total Chlordane 0 7 2.1 68 ND 68 U 1.7 1 40 Yes Max SQL > SV
Endrin 0 7 2 65 ND 65 UJ 3.3 2 19.7 No Max SQL< SV
Endrin aldehyde 0 7 2 65 ND 65 UJ 3.3 2 19.7 No Max SQL< SV
Endrin ketone 0 7 2 65 ND 65 UJ 3.3 2 19.7 No Max SQL< SV
Total Endrin 0 7 6 195 ND 195 U 3.3 2 59.1 Yes Max SQL > SV
alpha-BHC 0 7 1.05 34 ND 34 UJ N/A Yes No SV
beta-BHC 0 7 1.05 34 ND 34 UJ 0.32 N/A 106 Yes Max SQL > SV
delta-BHC 5 7 1.05 11 0.66 6.9 041M641102 6.9 J 0.32 N/A 21.6 Yes Max Detect > SV
gamma-BHC (Lindane) 0 7 1.05 34 ND 34 UJ 0.32 1 106 Yes Max SQL > SV
Total BHC 5 7 4.2 44 3.81 109 041M641102 109 0.32 2 340 Yes Max Detect > SV
4,4'-DDD 1 7 2 65 100 100 041M640602 100 J 1.22 1 82 Yes Max Detect > SV
4,4'-DDE 4 7 2 65 8.4 43 041M640202 43 J 2.07 1 20.8 Yes Max Detect > SV
4,4'-DDT 0 7 2 65 ND 65 UJ 1.19 1 54.6 Yes Max SQL > SV
Total DDT 4 7 6 195 36.9 154 041M640602 154 3.3 2 46.7 Yes Max Detect > SV

1,2,4-Trichlorobenzene 0 7 200 6,500 ND 6,500 U N/A Yes No SV
1,2-Dichlorobenzene 0 7 200 6,500 ND 6,500 U N/A Yes No SV
1,3-Dichlorobenzene 0 7 200 6,500 ND 6,500 U N/A Yes No SV
1,4-Dichlorobenzene 0 7 200 6,500 ND 6,500 U N/A Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 7 200 6,500 ND 6,500 U N/A Yes No SV
2,4,5-Trichlorophenol 0 7 200 6,500 ND 6,500 U N/A Yes No SV
2,4,6-Trichlorophenol 0 7 200 6,500 ND 6,500 U N/A Yes No SV
2,4-Dichlorophenol 0 7 200 6,500 ND 6,500 U N/A Yes No SV
2,4-Dimethylphenol 0 7 200 6,500 ND 6,500 U N/A Yes No SV
2,4-Dinitrophenol 0 7 1,050 34,000 ND 34,000 U N/A Yes No SV
2,4-Dinitrotoluene 0 7 200 6,500 ND 6,500 U N/A Yes No SV
2,6-Dinitrotoluene 0 7 200 6,500 ND 6,500 U N/A Yes No SV
2-Chloronaphthalene 0 7 200 6,500 ND 6,500 U N/A Yes No SV
2-Chlorophenol 0 7 200 6,500 ND 6,500 U N/A Yes No SV
2-Methyl-4,6-Dinitrophenol 0 7 1,050 34,000 ND 34,000 U N/A Yes No SV
2-Methylphenol (o-Cresol) 0 7 200 6,500 ND 6,500 U N/A Yes No SV
2-Nitroaniline 0 7 1,050 34,000 ND 34,000 U N/A Yes No SV
2-Nitrophenol 0 7 200 6,500 ND 6,500 U N/A Yes No SV
3,3'-Dichlorobenzidine 0 7 400 13,000 ND 13,000 U N/A Yes No SV
3-Methylphenol/4-Methylphenol 0 7 200 6,500 ND 6,500 U Yes No SV
3-Nitroaniline 0 7 1,050 34,000 ND 34,000 U N/A Yes No SV
4-Bromophenyl-phenylether 0 7 200 6,500 ND 6,500 U N/A Yes No SV
4-Chloro-3-methylphenol 0 7 200 6,500 ND 6,500 U N/A Yes No SV
4-Chloroaniline 0 7 400 13,000 ND 13,000 U N/A Yes No SV
4-Chlorophenylphenyl ether 0 7 200 6,500 ND 6,500 U N/A Yes No SV
4-Nitroaniline 0 7 1,050 34,000 ND 34,000 U N/A Yes No SV
4-Nitrophenol 0 7 1,050 34,000 ND 34,000 U N/A Yes No SV
Benzidine 0 7 1,650 55,000 ND 55,000 UJ Yes No SV
Benzo(b)fluoranthene 2 7 200 6,500 630 780 041M640502 780 J N/A Yes No SV
Benzo(g,h,i)perylene 2 7 200 6,500 420 490 041M640502 490 J N/A Yes No SV
Benzo(k)fluoranthene 2 7 200 6,500 510 910 041M640502 910 J N/A Yes No SV
Benzoic acid 0 7 1,050 34,000 ND 34,000 U Yes No SV
Benzyl alcohol 0 7 200 6,500 ND 6,500 U Yes No SV
bis(2-Chloroethoxy)methane 0 7 200 6,500 ND 6,500 U N/A Yes No SV
bis(2-Chloroethyl)ether 0 7 200 6,500 ND 6,500 U N/A Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 3 7 200 6,500 980 1,500 041M640502 1,500 J 182 1, 2 8.24 Yes Max Detect > SV
Butylbenzylphthalate 0 7 200 6,500 ND 6,500 U 182 1, 2 35.7 Yes Max SQL > SV
Dibenzofuran 0 7 200 6,500 ND 6,500 U N/A Yes No SV

SVOCs ( g/kg)

Metals (mg/kg)

PAHs ( g/kg)

PCBs ( g/kg)

Pesticides ( g/kg)



Table 11-3-21
Wetland 64 Phase IV 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed

Min 
SQL Max SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Diethylphthalate 0 7 200 6,500 ND 6,500 U 182 1, 2 35.7 Yes Max SQL > SV
Dimethylphthalate 0 7 200 6,500 ND 6,500 U 182 1, 2 35.7 Yes Max SQL > SV
Di-n-butylphthalate 0 7 200 6,500 ND 6,500 U 182 1, 2 35.7 Yes Max SQL > SV
Di-n-octylphthalate 0 7 200 6,500 ND 6,500 U 182 1, 2 35.7 Yes Max SQL > SV
DiphenylaMaxe 0 7 200 6,500 ND 6,500 U Yes No SV
Hexachlorobenzene 0 7 200 6,500 ND 6,500 U N/A Yes No SV
Hexachlorobutadiene 0 7 200 6,500 ND 6,500 U N/A Yes No SV
Hexachlorocyclopentadiene 0 7 200 6,500 ND 6,500 U N/A Yes No SV
Hexachloroethane 0 7 200 6,500 ND 6,500 U N/A Yes No SV
Indeno(1,2,3-cd)pyrene 0 7 200 6,500 ND 6,500 U N/A Yes No SV
Isophorone 0 7 200 6,500 ND 6,500 U N/A Yes No SV
Nitrobenzene 0 7 200 6,500 ND 6,500 U N/A Yes No SV
N-Nitrosodimethylamine 0 7 200 6,500 ND 6,500 U Yes No SV
N-Nitroso-di-n-propylamine 0 7 200 6,500 ND 6,500 U N/A Yes No SV
Pentachlorophenol 0 7 1,050 34,000 ND 34,000 U N/A Yes No SV
Phenol 0 7 200 6,500 ND 6,500 U N/A Yes No SV

Notes:
Sources for Screening Values:
SV = Screening Value
1 = USEPA Region 4 Screening Value.  Detailed explanation for SVs provided in Section 8.0.
2 = FDEP Threshold effects level
 
Supporting Information:
SQL = Sample Quantitation Limit D = Diluted Result
HQ = Hazard Quotient mg/kg = milligrams per kilograms
N/A = No screening value available. g/kg = micrograms per kilograms
U or ND = Not Detected at or above the SQL mg/kg oc = milligrams per kilograms - organic carbon
J = Estimated value UJ = Not detected.  SQL is estimated.
SHQ = Screening Hazard Quotient Parameters in bold were detected and exceeded screening values.

SVOCs ( g/kg) - cont.



Table  11-3-22
Wetland 64 Phase IV
Sediment Parameters Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum 4,4'-DDD Benzo(a)anthracene Not Analyzed
Arsenic 4,4'-DDE Benzo(a)pyrene
Barium delta-BHC Benzo(b)fluoranthene
Beryllium Heptachlor epoxide Benzo(g,h,i)perylene
Cadmium Total BHC Benzo(k)fluoranthene
Calcium Total DDT bis(2-Ethylhexyl)phthalate (BEHP)
Chromium Chrysene
Cobalt Fluoranthene
Copper Phenanthrene
Iron Pyrene
Lead TOC Normalized PAHs
Magnesium Total PAHs
Manganese
Mercury
Potassium
Silver
Sodium
Vanadium
Zinc

Selenium 4,4'-DDT 1,2,4-Trichlorobenzene Not Analyzed
Thallium Aldrin 1,2-Dichlorobenzene

alpha-BHC 1,3-Dichlorobenzene
beta-BHC 1,4-Dichlorobenzene
Dieldrin 2,2'-oxybis(1-Chloropropane)/bis(2-chlor)
Endosulfan I 2,4,5-Trichlorophenol
Endosulfan II 2,4,6-Trichlorophenol
Endosulfan sulfate 2,4-Dichlorophenol
gamma-BHC (Lindane) 2,4-Dimethylphenol
Heptachlor 2,4-Dinitrophenol
Methoxychlor 2,4-Dinitrotoluene
Total Chlordane 2,6-Dinitrotoluene
Total Endrin 2-Chloronaphthalene
Toxaphene 2-Chlorophenol
Total PCBs 2-Methyl-4,6-Dinitrophenol

2-Methylnaphthalene
2-Methylphenol (o-Cresol)
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Methylphenol/4-Methylphenol
3-Nitroaniline
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenylphenyl ether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzidine
Benzoic acid
Benzyl alcohol
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
Butylbenzylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
DiphenylaMaxe
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-NitrosodimethylaMaxe
N-Nitroso-di-n-propylaMaxe
Pentachlorophenol
Phenol

Not Detected Parameters

Detected Parameters



Table 11-3-23
Wetland 64 Phase IV 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL Min SQl Max SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value Source

Maximum 
Result    
SV HQ

Average 
Result    
SV HQ

Maximu
m Result  

RV HQ

Average 
Result   
RV HQ

Number 
Detected > 

RV
Reference 

Concentration

Number 
Detected > 
Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

Aluminum 7 7 5,400 59 18,000 18,000 041M641102 NA 0 4,274 3 Yes EPC > RC and no RV
Arsenic 5 7 0.25 0.225 0.275 5.43 3.2 13 13 041M641102 7.24 41.6 PEL 1.8 0.75 0.31 0.13 0 2.14 5 No EPC > RC, but < RV
Barium 7 7 9.58 0.17 18 18 041M641102 NA 0 3.84 6 Yes EPC > RC and no RV
Beryllium 5 7 0.00575 0.005 0.0065 0.314 0.15 1.1 1.1 J 041M641102 NA 0 0.13 5 Yes EPC > RC and no RV
Cadmium 6 7 0.0315 0.0315 0.0315 10.2 0.07 23 23 041M640502 0.68 4.21 PEL 34 15.2 5.46 2.43 5 0.39 5 Yes EPC > RV and RC
Calcium 7 7 1,860 58 4,300 4,300 041M641102 NA 0 1,978.80 4 No Essential Nutrient
Chromium 7 7 360 1 700 700 041M640502 52.3 160 PEL 13.4 6.88 4.38 2.25 5 13.1 5 Yes EPC > RV and RC
Cobalt 5 7 0.0452 0.0405 0.05 1.84 1 4.8 4.8 041M640502 NA 0 0.91 5 Yes EPC > RC and no RV
Copper 6 7 0.5 0.5 0.5 75.8 12 200 200 041M640502 18.7 108 PEL 10.7 4.05 1.85 0.70 2 8.44 6 Yes EPC > RV and RC
Iron 7 7 11,300 48 33,000 33,000 041M641102 NA 0 2,684.40 5 Yes EPC > RC and no RV
Lead 7 7 164 0.38 430 430 041M640502 30.2 112 PEL 14.2 5.44 3.84 1.47 5 21.04 5 Yes EPC > RV and RC
Magnesium 7 7 2,900 110 10,000 10,000 041M641102 NA 0 2,943.60 2 No Essential Nutrient
Manganese 7 7 59.9 0.31 230 230 041M641102 NA 0 9.81 5 Yes EPC > RC and no RV
Mercury 6 7 0.00285 0.00285 0.00285 0.188 0.0066 0.46 0.46 041M641102 0.13 0.696 PEL 3.54 1.45 0.66 0.27 0 0.11 5 No EPC > RC, but < RV
Potassium 7 7 1,090 44 4,200 4,200 041M641102 NA 0 899.72 2 No Essential Nutrient
Selenium 0 7 0.478 0.185 1.1 0.478 1.1 U ND NA 0 0.66 1 No Parameter Not Detected
Silver 5 7 0.0397 0.0355 0.044 1.44 1.3 4 4 041M640502 0.73 1.77 PEL 5.46 1.96 2.26 0.81 2 0.52 5 Yes EPC > RV and RC
Sodium 7 7 12,500 560 48,000 48,000 041M641102 NA 0 11,439.60 2 No Essential Nutrient
Thallium 0 7 0.593 0.23 1.35 0.593 1.35 U ND NA 0 0.39 5 No Parameter Not Detected
Vanadium 7 7 13.2 0.12 37 37 041M641102 NA 0 8.59 4 Yes EPC > RC and no RV
Zinc 6 7 0.065 0.065 0.065 180 3 380 380 041M640502 124 271 PEL 3.06 1.46 1.4 0.67 2 14.36 5 Yes EPC > RV and RC

2-Methylnaphthalene 0 7 2,550 200 6,500 2,550 6,500 U ND 20.2 201 PEL 322 126 32.3 12.7 0 0 No Parameter Not Detected; Max SQL > RV
Acenaphthene 0 7 2,550 200 6,500 2,550 6,500 U ND 6.71 88.9 PEL 969 380 73.1 28.7 0 0 No Parameter Not Detected; Max SQL > RV
Acenaphthylene 0 7 2,550 200 6,500 2,550 6,500 U ND 5.87 128 PEL 1,110 435 50.8 19.9 0 0 No Parameter Not Detected; Max SQL > RV
Anthracene 0 7 2,550 200 6,500 2,550 6,500 U ND 46.9 245 PEL 139 54.4 26.5 10.4 0 0 No Parameter Not Detected; Max SQL > RV
Benzo(a)anthracene 2 7 2,490 200 6,500 2,000 660 870 870 J 041M640502 74.8 693 PEL 11.6 26.7 1.26 2.88 1 0 No TOC normalized PAHs<MEC
Benzo(a)pyrene 2 7 2,490 200 6,500 1,970 540 800 800 J 041M640502 88.8 763 PEL 9.01 22.2 1.05 2.58 1 0 No TOC normalized PAHs<MEC
Chrysene 2 7 2,490 200 6,500 2,020 840 860 860 J 041M640502 108 846 PEL 7.96 18.7 1.02 2.39 1 0 No TOC normalized PAHs<MEC
Dibenz(a,h)anthracene 0 7 2,550 200 6,500 2,550 6,500 U ND 6.22 135 PEL 1,050 410 48.1 18.9 0 0 No Parameter Not Detected; Max SQL > RV
Fluoranthene 2 7 2,490 200 6,500 2,270 1,600 1,800 1,800 J 041M640502 113 1,494 PEL 15.9 20 1.2 1.52 2 0 No TOC normalized PAHs<MEC
Fluorene 0 7 2,550 200 6,500 2,550 6,500 U ND 21.2 144 PEL 307 120 45.1 17.7 0 0 No Parameter Not Detected; Max SQL > RV
Naphthalene 0 7 2,550 200 6,500 2,550 6,500 U ND 34.6 391 PEL 188 73.7 16.6 6.52 0 0 No Parameter Not Detected; Max SQL > RV
Phenanthrene 3 7 2,580 200 6,500 1,800 230 1,100 1,100 J 041M640502 86.7 544 PEL 12.7 20.8 2.02 3.31 2 0 No TOC normalized PAHs<MEC
Pyrene 2 7 2,490 200 6,500 2,210 1,400 1,600 1,600 J 041M640502 153 1,398 PEL 10.5 14.4 1.14 1.58 2 0 No TOC normalized PAHs<MEC
Total PAHs 3 7 33,500 2,600 84,500 30,100 22,800 28,000 28,000 041M640502 1,684 16,770 PEL 16.6 17.9 1.67 1.8 3 0 No TOC normalized PAHs<MEC
TOC Normalized PAHs 3 7 1,216.30 962.96 1,903.57 881.59 144.61 651.71 651.71 041M640602 290 1,800 MEC 2.25 3.04 0.362 0.49 0 0 No RV HQ <1 and no RC

Aroclor-1016 0 7 255 20 650 255 650 UJ ND 21.6 189 PEL 30.1 11.8 3.44 1.35 0 0 No Parameter Not Detected; Max SQL > RV
Aroclor-1221 0 7 523 41 1,350 523 1,350 UJ ND 67 189 PEL 20.1 7.8 7.14 2.76 0 0 No Parameter Not Detected; Max SQL > RV
Aroclor-1232 0 7 255 20 650 255 650 UJ ND 21.6 189 PEL 30.1 11.8 3.44 1.35 0 0 No Parameter Not Detected; Max SQL > RV
Aroclor-1242 0 7 255 20 650 255 650 UJ ND 21.6 189 PEL 30.1 11.8 3.44 1.35 0 0 No Parameter Not Detected; Max SQL > RV
Aroclor-1248 0 7 255 20 650 255 650 UJ ND 21.6 189 PEL 30.1 11.8 3.44 1.35 0 0 No Parameter Not Detected; Max SQL > RV
Aroclor-1254 0 7 255 20 650 255 650 UJ ND 21.6 189 PEL 30.1 11.8 3.44 1.35 0 0 No Parameter Not Detected; Max SQL > RV
Aroclor-1260 0 7 255 20 650 255 650 UJ ND 21.6 189 PEL 30.1 11.8 3.44 1.35 0 0 No Parameter Not Detected; Max SQL > RV
Total PCBs 0 7 2,050 161 5,250 2,050 5,250 U ND 21.6 189 PEL 243 95 27.8 10.9 0 0 No Parameter Not Detected; Max SQL > RV

Aldrin 0 7 13.2 1.05 34 13.2 34 UJ ND NA 0 0 No Parameter Not Detected
Dieldrin 0 7 25.5 2 65 25.5 65 UJ ND 0.716 4.3 PEL 90.8 35.6 15.1 5.93 0 0 No Parameter Not Detected; Max SQL > RV
Endosulfan I 0 7 13.2 1.05 34 13.2 34 UJ ND NA 0 0 No Parameter Not Detected
Endosulfan II 0 7 25.5 2 65 25.5 65 UJ ND NA 0 0 No Parameter Not Detected
Endosulfan sulfate 0 7 25.5 2 65 25.5 65 UJ ND NA 0 0 No Parameter Not Detected
Heptachlor 0 7 13.2 1.05 34 13.2 34 UJ ND NA 0 0 No Parameter Not Detected
Heptachlor epoxide 2 7 12.9 1.05 34 10.7 4.4 6.2 6.2 J 041M640602 NA 0 0 Yes No SV, no RV, and no RC
Methoxychlor 0 7 132 10.5 340 132 340 UJ ND NA 0 0 No Parameter Not Detected
Toxaphene 0 7 1,320 105 3,400 1,320 3,400 UJ ND NA 0 0 No Parameter Not Detected
alpha-Chlordane 0 7 13.2 1.05 34 13.2 34 UJ ND 1.7 4.79 PEL 20 7.78 7.1 2.76 0 0 No Parameter Not Detected; Max SQL > RV
gamma-Chlordane 0 7 13.2 1.05 34 13.2 34 UJ ND 1.7 4.79 PEL 20 7.78 7.1 2.76 0 0 No Parameter Not Detected; Max SQL > RV
Total Chlordane 0 7 26.5 2.1 68 26.5 68 U ND 1.7 4.79 PEL 40 15.6 14.2 5.52 0 0 No Parameter Not Detected; Max SQL > RV
Endrin 0 7 25.5 2 65 25.5 65 UJ ND 3.3 NA 19.7 7.73 0 0 No Parameter Not Detected
Endrin aldehyde 0 7 25.5 2 65 25.5 65 UJ ND 3.3 NA 19.7 7.73 0 0 No Parameter Not Detected
Endrin ketone 0 7 25.5 2 65 25.5 65 UJ ND 3.3 NA 19.7 7.73 0 0 No Parameter Not Detected
Total Endrin 0 7 76.5 6 195 76.5 195 U ND 3.3 NA 59.1 23.2 0 0 No Parameter Not Detected
alpha-BHC 0 7 13.2 1.05 34 13.2 34 UJ ND 0.99 PEL 34.3 13.4 0 0 No Parameter Not Detected; Max SQL > RV
beta-BHC 0 7 13.2 1.05 34 13.2 34 UJ ND 0.32 0.99 PEL 106 41.3 34.3 13.4 0 0 No Parameter Not Detected; Max SQL > RV
delta-BHC 5 7 6.03 1.05 11 4.24 0.66 6.9 6.9 J 041M641102 0.32 0.99 PEL 21.6 13.3 6.97 4.29 4 0 Yes RV HQ > 1 and no RC
gamma-BHC (Lindane) 0 7 13.2 1.05 34 13.2 34 UJ ND 0.32 0.99 PEL 106 41.3 34.3 13.4 0 0 No Parameter Not Detected; Max SQL > RV
Total BHC 5 7 24.1 4.2 44 43.9 3.81 109 109 041M641102 0.32 0.99 PEL 340 137 110 44.4 5 0 Yes RV HQ > 1 and no RC
4,4'-DDD 1 7 17.1 2 65 28.9 100 100 100 J 041M640602 1.22 7.81 PEL 82 23.7 12.8 3.7 1 50 2 Yes EPC > RV and RC
4,4'-DDE 4 7 23 2 65 26.1 8.4 43 43 J 041M640202 2.07 374 PEL 20.8 12.6 0.12 0.07 0 40 2 No EPC > RC, but < RV
4,4'-DDT 0 7 25.5 2 65 25.5 65 UJ ND 1.19 4.77 PEL 54.6 21.4 13.6 5.35 0 20 5 No Parameter Not Detected; Max SQL > RV
Total DDT 4 7 69 6 195 80.5 36.9 154 154 041M640602 3.3 51.7 PEL 46.7 24.4 2.98 1.56 3 110 2 Yes EPC > RV and RC

1,2,4-Trichlorobenzene 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
1,2-Dichlorobenzene 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
1,4-Dichlorobenzene 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
2,4-Dichlorophenol 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
2,4-Dimethylphenol 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrophenol 0 7 13,200 1,050 34,000 13,200 34,000 U ND NA 0 0 No Parameter Not Detected

Pesticides ( g/kg)

PCBs ( g/kg)

PAHs ( g/kg)

Metals (mg/kg)

SVOCs ( g/kg)



Table 11-3-23
Wetland 64 Phase IV 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL Min SQl Max SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value Source

Maximum 
Result    
SV HQ

Average 
Result    
SV HQ

Maximu
m Result  

RV HQ

Average 
Result   
RV HQ

Number 
Detected > 

RV
Reference 

Concentration

Number 
Detected > 
Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

2,4-Dinitrotoluene 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
2-Chloronaphthalene 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
2-Chlorophenol 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 7 13,200 1,050 34,000 13,200 34,000 U ND NA 0 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
2-Nitroaniline 0 7 13,200 1,050 34,000 13,200 34,000 U ND NA 0 0 No Parameter Not Detected
2-Nitrophenol 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 7 5,130 400 13,000 5,130 13,000 U ND NA 0 0 No Parameter Not Detected
3-Methylphenol/4-Methylphenol 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
3-Nitroaniline 0 7 13,200 1,050 34,000 13,200 34,000 U ND NA 0 0 No Parameter Not Detected
4-Bromophenyl-phenylether 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
4-Chloro-3-methylphenol 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
4-Chloroaniline 0 7 5,130 400 13,000 5,130 13,000 U ND NA 0 0 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
4-Nitroaniline 0 7 13,200 1,050 34,000 13,200 34,000 U ND NA 0 0 No Parameter Not Detected
4-Nitrophenol 0 7 13,200 1,050 34,000 13,200 34,000 U ND NA 0 0 No Parameter Not Detected
Benzidine 0 7 21,200 1,650 55,000 21,200 55,000 UJ ND NA 0 0 No Parameter Not Detected
Benzo(b)fluoranthene 2 7 2,490 200 6,500 1,980 630 780 780 J 041M640502 NA 0 0 No TOC normalized PAHs<MEC
Benzo(g,h,i)perylene 2 7 2,490 200 6,500 1,910 420 490 490 J 041M640502 NA 0 0 No TOC normalized PAHs<MEC
Benzo(k)fluoranthene 2 7 2,490 200 6,500 1,980 510 910 910 J 041M640502 NA 0 0 No TOC normalized PAHs<MEC
Benzoic acid 0 7 13,200 1,050 34,000 13,200 34,000 U ND NA 0 0 No Parameter Not Detected
Benzyl alcohol 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 3 7 2,260 200 6,500 1,830 980 1,500 1,500 J 041M640502 182 2,647 PEL 8.24 10.1 0.57 0.69 0 0 No RV HQ <1 and no RC
Butylbenzylphthalate 0 7 2,550 200 6,500 2,550 6,500 U ND 182 2,647 PEL 35.7 14 2.46 0.96 0 0 No Parameter Not Detected; Max SQL > RV
Dibenzofuran 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
Diethylphthalate 0 7 2,550 200 6,500 2,550 6,500 U ND 182 2,647 PEL 35.7 14 2.46 0.96 0 0 No Parameter Not Detected; Max SQL > RV
Dimethylphthalate 0 7 2,550 200 6,500 2,550 6,500 U ND 182 2,647 PEL 35.7 14 2.46 0.96 0 0 No Parameter Not Detected; Max SQL > RV
Di-n-butylphthalate 0 7 2,550 200 6,500 2,550 6,500 U ND 182 2,647 PEL 35.7 14 2.46 0.96 0 0 No Parameter Not Detected; Max SQL > RV
Di-n-octylphthalate 0 7 2,550 200 6,500 2,550 6,500 U ND 182 2,647 PEL 35.7 14 2.46 0.96 0 0 No Parameter Not Detected; Max SQL > RV
Diphenylamine 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
Hexachlorobenzene 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
Hexachlorobutadiene 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
Hexachloroethane 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
Isophorone 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
Nitrobenzene 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
N-Nitrosodimethylamine 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected
Pentachlorophenol 0 7 13,200 1,050 34,000 13,200 34,000 U ND NA 0 0 No Parameter Not Detected
Phenol 0 7 2,550 200 6,500 2,550 6,500 U ND NA 0 0 No Parameter Not Detected

Sources for Refinement Values (RVs):
PEL = FDEP Probable Effects Level
MEC = Swartz Midrange Effect Concentration N/A   = Not Applicable
  
  U or ND = Not Detected at or above the SQL PEL  = Probable effects level. As a result, some average detections may exceed the maximum detections

N/A = No screening value available D = Diluted Result HQ   = Hazard Quotient. Average result calculations include summing detections and one half the detection limits for not detected parameters.
HQ = Hazard Quotient UJ = Not detected.  SQL is estimated.  

SVOCs ( g/kg) - cont.

RV   = Refinement value (detailed explanation of RVs provided in Section 8)

Notes:
Supporting Information: Supporting Information:
SQL = Sample Quantitation Limit J = Estimated Value SV   = Screening value (detailed explanation for SVs provided in Section 8) N/R   = No refinement value available.



Table 11-3-24
Wetland 64 Phase IV
Sediment COPCs Retained After Refinement 

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum Heptachlor epoxide None Not Analyzed
Barium delta-BHC
Beryllium Total BHC
Cadmium 4,4'-DDD
Chromium Total DDT
Cobalt
Copper
Iron
Lead
Manganese
Silver
Vanadium

Detected Parameters



Table 11-3-25
Wetland 64 Phase IV 
Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient
041M640202 8/1/2001 MG/KG 7.1 Arsenic 8.2 70 0.10

041M640202 8/1/2001 MG/KG 14 Cadmium 1.2 9.6 1.46
041M640202 8/1/2001 MG/KG 500 Chromium 81 370 1.35
041M640202 8/1/2001 MG/KG 80 Copper 34 270 0.30
041M640202 8/1/2001 MG/KG 210 Lead 46.7 218 0.96
041M640202 8/1/2001 MG/KG 0.24 Mercury 0.15 0.71 0.34
041M640202 8/1/2001 MG/KG 7.2 J Nickel 20.9 51.6 0.14
041M640202 8/1/2001 MG/KG 1.5 J Silver 1 3.7 0.41
041M640202 8/1/2001 MG/KG 250 Zinc 150 410 0.61

041M640202 8/1/2001 UG/KG 43 J 4,4'-DDE 2.2 27 1.59
041M640202 8/1/2001 UG/KG 34 U 4,4'-DDT 1.58 46.1 0.74
041M640202 8/1/2001 UG/KG 3,400 U 2-Methylnaphthalene 70 670 5.07
041M640202 8/1/2001 UG/KG 3,400 U Acenaphthene 16 500 6.80
041M640202 8/1/2001 UG/KG 3,400 U Acenaphthylene 44 640 5.31
041M640202 8/1/2001 UG/KG 3,400 U Anthracene 85.3 1,100 3.09
041M640202 8/1/2001 UG/KG 3,400 U Benzo(a)anthracene 261 1,600 2.13
041M640202 8/1/2001 UG/KG 3,400 U Benzo(a)pyrene 430 1,600 2.13
041M640202 8/1/2001 UG/KG 3,400 U Chrysene 384 2,800 1.21
041M640202 8/1/2001 UG/KG 3,400 U Dibenz(a,h)anthracene 63.4 260 13.08
041M640202 8/1/2001 UG/KG 3,400 U Fluoranthene 600 5,100 0.67
041M640202 8/1/2001 UG/KG 3,400 U Fluorene 19 540 6.30
041M640202 8/1/2001 UG/KG 3,400 U Naphthalene 160 2,100 1.62
041M640202 8/1/2001 UG/KG 3,400 U Phenanthrene 240 1,500 2.27
041M640202 8/1/2001 UG/KG 3,400 U Pyrene 665 2,600 1.31
041M640202 8/1/2001 ERM Quotient Sum 74.19
041M640202 8/1/2001 Mean ERM Quotient 2.97
041M640202 8/1/2001 Mean ERM Quotient without ND 0.29
041M640202 8/1/2001 Mean ERM Quotient Category 4
041M640302 8/1/2001 MG/KG 3.2 Arsenic 8.2 70 0.05

041M640302 8/1/2001 MG/KG 11 Cadmium 1.2 9.6 1.15
041M640302 8/1/2001 MG/KG 310 Chromium 81 370 0.84
041M640302 8/1/2001 MG/KG 60 Copper 34 270 0.22
041M640302 8/1/2001 MG/KG 140 Lead 46.7 218 0.64
041M640302 8/1/2001 MG/KG 0.18 Mercury 0.15 0.71 0.25
041M640302 8/1/2001 MG/KG 6 J Nickel 20.9 51.6 0.12
041M640302 8/1/2001 MG/KG 1.4 J Silver 1 3.7 0.38
041M640302 8/1/2001 MG/KG 200 Zinc 150 410 0.49
041M640302 8/1/2001 UG/KG 8.4 J 4,4'-DDE 2.2 27 0.31
041M640302 8/1/2001 UG/KG 21.5 UJ 4,4'-DDT 1.58 46.1 0.47
041M640302 8/1/2001 UG/KG 2,150 U 2-Methylnaphthalene 70 670 3.21
041M640302 8/1/2001 UG/KG 2,150 U Acenaphthene 16 500 4.30
041M640302 8/1/2001 UG/KG 2,150 U Acenaphthylene 44 640 3.36
041M640302 8/1/2001 UG/KG 2,150 U Anthracene 85.3 1,100 1.95
041M640302 8/1/2001 UG/KG 2,150 U Benzo(a)anthracene 261 1,600 1.34
041M640302 8/1/2001 UG/KG 2,150 U Benzo(a)pyrene 430 1,600 1.34
041M640302 8/1/2001 UG/KG 2,150 U Chrysene 384 2,800 0.77
041M640302 8/1/2001 UG/KG 2,150 U Dibenz(a,h)anthracene 63.4 260 8.27
041M640302 8/1/2001 UG/KG 2,150 U Fluoranthene 600 5,100 0.42
041M640302 8/1/2001 UG/KG 2,150 U Fluorene 19 540 3.98
041M640302 8/1/2001 UG/KG 2,150 U Naphthalene 160 2,100 1.02
041M640302 8/1/2001 UG/KG 230 J Phenanthrene 240 1,500 0.15
041M640302 8/1/2001 UG/KG 2,150 U Pyrene 665 2,600 0.83
041M640302 8/1/2001 ERM Quotient Sum 45.45
041M640302 8/1/2001 Mean ERM Quotient 1.82
041M640302 8/1/2001 Mean ERM Quotient without ND 0.18
041M640302 8/1/2001 Mean ERM Quotient Category 3
041M640502 8/2/2001 MG/KG 9.4 Arsenic 8.2 70 0.13

041M640502 8/2/2001 MG/KG 23 Cadmium 1.2 9.6 2.40
041M640502 8/2/2001 MG/KG 700 Chromium 81 370 1.89
041M640502 8/2/2001 MG/KG 200 Copper 34 270 0.74

041M640502 8/2/2001 MG/KG 430 Lead 46.7 218 1.97
041M640502 8/2/2001 MG/KG 0.31 Mercury 0.15 0.71 0.44
041M640502 8/2/2001 MG/KG 15 Nickel 20.9 51.6 0.29

041M640502 8/2/2001 MG/KG 4 Silver 1 3.7 1.08
041M640502 8/2/2001 MG/KG 380 Zinc 150 410 0.93

041M640502 8/2/2001 UG/KG 32 J 4,4'-DDE 2.2 27 1.19
041M640502 8/2/2001 UG/KG 30 U 4,4'-DDT 1.58 46.1 0.65
041M640502 8/2/2001 UG/KG 3,000 U 2-Methylnaphthalene 70 670 4.48
041M640502 8/2/2001 UG/KG 3,000 U Acenaphthene 16 500 6
041M640502 8/2/2001 UG/KG 3,000 U Acenaphthylene 44 640 4.69
041M640502 8/2/2001 UG/KG 3,000 U Anthracene 85.3 1,100 2.73
041M640502 8/2/2001 UG/KG 870 J Benzo(a)anthracene 261 1,600 0.54
041M640502 8/2/2001 UG/KG 800 J Benzo(a)pyrene 430 1,600 0.50
041M640502 8/2/2001 UG/KG 860 J Chrysene 384 2,800 0.31
041M640502 8/2/2001 UG/KG 3,000 U Dibenz(a,h)anthracene 63.4 260 11.54
041M640502 8/2/2001 UG/KG 1,800 J Fluoranthene 600 5,100 0.35
041M640502 8/2/2001 UG/KG 3,000 U Fluorene 19 540 5.56
041M640502 8/2/2001 UG/KG 3,000 U Naphthalene 160 2,100 1.43
041M640502 8/2/2001 UG/KG 1,100 J Phenanthrene 240 1,500 0.73
041M640502 8/2/2001 UG/KG 1,600 J Pyrene 665 2,600 0.62
041M640502 8/2/2001 ERM Quotient Sum 64.51
041M640502 8/2/2001 Mean ERM Quotient 2.58
041M640502 8/2/2001 Mean ERM Quotient without ND 0.56
041M640502 8/2/2001 Mean ERM Quotient Category 4



Table 11-3-25
Wetland 64 Phase IV 
Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient
041M640602 8/1/2001 MG/KG 4.8 Arsenic 8.2 70 0.07
041M640602 8/1/2001 MG/KG 8.6 Cadmium 1.2 9.6 0.90
041M640602 8/1/2001 MG/KG 370 Chromium 81 370 1
041M640602 8/1/2001 MG/KG 58 Copper 34 270 0.21
041M640602 8/1/2001 MG/KG 150 Lead 46.7 218 0.69
041M640602 8/1/2001 MG/KG 0.12 Mercury 0.15 0.71 0.17
041M640602 8/1/2001 MG/KG 6.9 J Nickel 20.9 51.6 0.13
041M640602 8/1/2001 MG/KG 1.3 J Silver 1 3.7 0.35
041M640602 8/1/2001 MG/KG 140 Zinc 150 410 0.34

041M640602 8/1/2001 UG/KG 30 J 4,4'-DDE 2.2 27 1.11
041M640602 8/1/2001 UG/KG 24 U 4,4'-DDT 1.58 46.1 0.52
041M640602 8/1/2001 UG/KG 2,400 U 2-Methylnaphthalene 70 670 3.58
041M640602 8/1/2001 UG/KG 2,400 U Acenaphthene 16 500 4.80
041M640602 8/1/2001 UG/KG 2,400 U Acenaphthylene 44 640 3.75
041M640602 8/1/2001 UG/KG 2,400 U Anthracene 85.3 1,100 2.18
041M640602 8/1/2001 UG/KG 660 J Benzo(a)anthracene 261 1,600 0.41
041M640602 8/1/2001 UG/KG 540 J Benzo(a)pyrene 430 1,600 0.34
041M640602 8/1/2001 UG/KG 840 J Chrysene 384 2,800 0.30
041M640602 8/1/2001 UG/KG 2,400 U Dibenz(a,h)anthracene 63.4 260 9.23
041M640602 8/1/2001 UG/KG 1,600 J Fluoranthene 600 5,100 0.31
041M640602 8/1/2001 UG/KG 2,400 U Fluorene 19 540 4.44
041M640602 8/1/2001 UG/KG 2,400 U Naphthalene 160 2,100 1.14
041M640602 8/1/2001 UG/KG 970 J Phenanthrene 240 1,500 0.65
041M640602 8/1/2001 UG/KG 1,400 J Pyrene 665 2,600 0.54
041M640602 8/1/2001 ERM Quotient Sum 47.90
041M640602 8/1/2001 Mean ERM Quotient 1.92
041M640602 8/1/2001 Mean ERM Quotient without ND 0.30
041M640602 8/1/2001 Mean ERM Quotient Category 4
041M640702 8/1/2001 MG/KG 0.225 U Arsenic 8.2 70 0.00
041M640702 8/1/2001 MG/KG 0.07 J Cadmium 1.2 9.6 0.01
041M640702 8/1/2001 MG/KG 7.8 Chromium 81 370 0.02
041M640702 8/1/2001 MG/KG 12 Copper 34 270 0.04
041M640702 8/1/2001 MG/KG 9.7 Lead 46.7 218 0.04
041M640702 8/1/2001 MG/KG 0.0066 J Mercury 0.15 0.71 0.01
041M640702 8/1/2001 MG/KG 0.26 J Nickel 20.9 51.6 0.01
041M640702 8/1/2001 MG/KG 0.0355 U Silver 1 3.7 0.01
041M640702 8/1/2001 MG/KG 3 J Zinc 150 410 0.01
041M640702 8/1/2001 UG/KG 2 U 4,4'-DDE 2.2 27 0.07
041M640702 8/1/2001 UG/KG 2 U 4,4'-DDT 1.58 46.1 0.04
041M640702 8/1/2001 UG/KG 200 U 2-Methylnaphthalene 70 670 0.30
041M640702 8/1/2001 UG/KG 200 U Acenaphthene 16 500 0.40
041M640702 8/1/2001 UG/KG 200 U Acenaphthylene 44 640 0.31
041M640702 8/1/2001 UG/KG 200 U Anthracene 85.3 1,100 0.18
041M640702 8/1/2001 UG/KG 200 U Benzo(a)anthracene 261 1,600 0.13
041M640702 8/1/2001 UG/KG 200 U Benzo(a)pyrene 430 1,600 0.13
041M640702 8/1/2001 UG/KG 200 U Chrysene 384 2,800 0.07
041M640702 8/1/2001 UG/KG 200 U Dibenz(a,h)anthracene 63.4 260 0.77
041M640702 8/1/2001 UG/KG 200 U Fluoranthene 600 5,100 0.04
041M640702 8/1/2001 UG/KG 200 U Fluorene 19 540 0.37
041M640702 8/1/2001 UG/KG 200 U Naphthalene 160 2,100 0.10
041M640702 8/1/2001 UG/KG 200 U Phenanthrene 240 1,500 0.13
041M640702 8/1/2001 UG/KG 200 U Pyrene 665 2,600 0.08
041M640702 8/1/2001 ERM Quotient Sum 4.16
041M640702 8/1/2001 Mean ERM Quotient 0.17
041M640702 8/1/2001 Mean ERM Quotient without ND 0.01
041M640702 8/1/2001 Mean ERM Quotient Category 1
041M641102 8/2/2001 MG/KG 13 Arsenic 8.2 70 0.19

041M641102 8/2/2001 MG/KG 15 Cadmium 1.2 9.6 1.56
041M641102 8/2/2001 MG/KG 630 Chromium 81 370 1.70
041M641102 8/2/2001 MG/KG 120 Copper 34 270 0.44
041M641102 8/2/2001 MG/KG 210 Lead 46.7 218 0.96
041M641102 8/2/2001 MG/KG 0.46 Mercury 0.15 0.71 0.65
041M641102 8/2/2001 MG/KG 14 J Nickel 20.9 51.6 0.27
041M641102 8/2/2001 MG/KG 1.8 J Silver 1 3.7 0.49
041M641102 8/2/2001 MG/KG 290 Zinc 150 410 0.71
041M641102 8/2/2001 UG/KG 65 UJ 4,4'-DDE 2.2 27 2.41
041M641102 8/2/2001 UG/KG 65 UJ 4,4'-DDT 1.58 46.1 1.41
041M641102 8/2/2001 UG/KG 6,500 U 2-Methylnaphthalene 70 670 9.70
041M641102 8/2/2001 UG/KG 6,500 U Acenaphthene 16 500 13
041M641102 8/2/2001 UG/KG 6,500 U Acenaphthylene 44 640 10.16
041M641102 8/2/2001 UG/KG 6,500 U Anthracene 85.3 1,100 5.91
041M641102 8/2/2001 UG/KG 6,500 U Benzo(a)anthracene 261 1,600 4.06
041M641102 8/2/2001 UG/KG 6,500 U Benzo(a)pyrene 430 1,600 4.06
041M641102 8/2/2001 UG/KG 6,500 U Chrysene 384 2,800 2.32
041M641102 8/2/2001 UG/KG 6,500 U Dibenz(a,h)anthracene 63.4 260 25
041M641102 8/2/2001 UG/KG 6,500 U Fluoranthene 600 5,100 1.27
041M641102 8/2/2001 UG/KG 6,500 U Fluorene 19 540 12.04
041M641102 8/2/2001 UG/KG 6,500 U Naphthalene 160 2,100 3.10
041M641102 8/2/2001 UG/KG 6,500 U Phenanthrene 240 1,500 4.33
041M641102 8/2/2001 UG/KG 6,500 U Pyrene 665 2,600 2.50
041M641102 8/2/2001 ERM Quotient Sum 137.41
041M641102 8/2/2001 Mean ERM Quotient 5.50
041M641102 8/2/2001 Mean ERM Quotient without ND 0.28
041M641102 8/2/2001 Mean ERM Quotient Category 2



Table 11-3-25
Wetland 64 Phase IV 
Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM ERM Quotient
041M642402 8/1/2001 MG/KG 0.275 U Arsenic 8.2 70 0.00
041M642402 8/1/2001 MG/KG 0.0315 UJ Cadmium 1.2 9.6 0.00
041M642402 8/1/2001 MG/KG 1 J Chromium 81 370 0.00
041M642402 8/1/2001 MG/KG 0.5 U Copper 34 270 0.00
041M642402 8/1/2001 MG/KG 0.38 J Lead 46.7 218 0.00
041M642402 8/1/2001 MG/KG 0.00285 U Mercury 0.15 0.71 0.00
041M642402 8/1/2001 MG/KG 0.09 U Nickel 20.9 51.6 0.00
041M642402 8/1/2001 MG/KG 0.044 U Silver 1 3.7 0.01
041M642402 8/1/2001 MG/KG 0.065 UJ Zinc 150 410 0.00
041M642402 8/1/2001 UG/KG 2.05 UJ 4,4'-DDE 2.2 27 0.08
041M642402 8/1/2001 UG/KG 2.05 UJ 4,4'-DDT 1.58 46.1 0.04
041M642402 8/1/2001 UG/KG 205 U 2-Methylnaphthalene 70 670 0.31
041M642402 8/1/2001 UG/KG 205 U Acenaphthene 16 500 0.41
041M642402 8/1/2001 UG/KG 205 U Acenaphthylene 44 640 0.32
041M642402 8/1/2001 UG/KG 205 U Anthracene 85.3 1,100 0.19
041M642402 8/1/2001 UG/KG 205 U Benzo(a)anthracene 261 1,600 0.13
041M642402 8/1/2001 UG/KG 205 U Benzo(a)pyrene 430 1,600 0.13
041M642402 8/1/2001 UG/KG 205 U Chrysene 384 2,800 0.07
041M642402 8/1/2001 UG/KG 205 U Dibenz(a,h)anthracene 63.4 260 0.79
041M642402 8/1/2001 UG/KG 205 U Fluoranthene 600 5,100 0.04
041M642402 8/1/2001 UG/KG 205 U Fluorene 19 540 0.38
041M642402 8/1/2001 UG/KG 205 U Naphthalene 160 2,100 0.10
041M642402 8/1/2001 UG/KG 205 U Phenanthrene 240 1,500 0.14
041M642402 8/1/2001 UG/KG 205 U Pyrene 665 2,600 0.08
041M642402 8/1/2001 ERM Quotient Sum 4.14
041M642402 8/1/2001 Mean ERM Quotient 0.17
041M642402 8/1/2001 Mean ERM Quotient without ND 0.00
041M642402 8/1/2001 Mean ERM Quotient Category 2

Notes:
ERL = Effects Range Low
ERM = Effects Range Median
mg/kg = milligrams per kilogram

Shaded and bold cells indicate constituent exceeds ERM.

g/kg = micrograms per kilogram
U = not detected at or above the SQL (value in table is 1/2 reported value)
J = estimated value
Shaded cells indicate constituent exceeds ERL.



Table 11-3-26
Wetland 64 Phase II 
Fish Tissue Ingestion Exposure Recreational and Subsistence Fishermen

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk
Aluminum N 26,800 N/A N/A N/A 1.00E+00 N/A N/A N/A N/A N/A
Arsenic C 18.7 N/A N/A N/A 3.00E-04 1.50E+00 N/A N/A N/A N/A
Barium N 1,280 N/A N/A N/A 7.00E-02 N/A N/A N/A N/A N/A
Beryllium N 1.3 N/A N/A N/A 2.00E-03 N/A N/A N/A N/A N/A
Cadmium N 38.6 N/A N/A N/A 5.00E-04 N/A N/A N/A N/A N/A
Chromium N 1,800 0.030354 5.46E+01 N/A N/A N/A N/A N/A N/A N/A
Cobalt C 6.1 N/A N/A N/A 2.00E-02 N/A N/A N/A N/A N/A
Copper N 255 0.405286 1.03E+02 1.00E+00 4.00E-02 N/A 2.13E-01 N/A 8.94E-01 N/A
Iron N 38,200 0.000458 1.75E+01 1.00E+00 3.00E-01 N/A 4.80E-03 N/A 2.02E-02 N/A
Lead N 634 N/A N/A N/A N/A N/A N/A N/A N/A N/A
Manganese N 203 N/A N/A N/A 2.40E-02 N/A N/A N/A N/A N/A
Mercury N 0.88 N/A N/A N/A 3.00E-04 N/A N/A N/A N/A N/A
Nickel N 27.1 N/A N/A N/A 2.00E-02 N/A N/A N/A N/A N/A
Selenium N 3.1 N/A N/A N/A 5.00E-03 N/A N/A N/A N/A N/A
Silver N 5.1 N/A N/A N/A 5.00E-03 N/A N/A N/A N/A N/A
Thallium N 1.2 N/A N/A N/A 6.60E-05 N/A N/A N/A N/A N/A
Vanadium N 43.4 N/A N/A N/A 7.00E-03 N/A N/A N/A N/A N/A
Zinc N 481 0.383051 1.84E+02 1.00E+00 3.00E-01 N/A 5.06E-02 N/A 2.12E-01 N/A
4,4'-DDD C 0.14 1.93 2.70E-01 3.08E+00 N/A 2.40E-01 N/A 2.35E-06 N/A 2.47E-05
4,4'-DDE C 0.078 1.93 1.51E-01 3.64E+00 N/A 3.40E-01 N/A 2.19E-06 N/A 2.30E-05
4,4'-DDT C 0.014 1.93 2.70E-02 3.69E+00 5.00E-04 3.40E-01 2.34E-03 3.99E-07 2.46E-02 4.19E-06
Aldrin C 0.004 3.383085 1.35E-02 3.64E+00 3.00E-05 1.70E+01 1.93E-02 9.84E-06 2.03E-01 1.03E-04
alpha-BHC C 0.00094 3.550914 3.34E-03 1.08E+00 5.00E-04 6.30E+00 8.48E-05 2.67E-07 8.91E-04 2.81E-06
alpha-Chlordane C 0.01 3.897638 3.90E-02 3.25E+00 5.00E-04 3.50E-01 2.98E-03 5.21E-07 3.13E-02 5.48E-06
Aroclor-1254 C 0.37 3.213918 1.19E+00 3.73E+00 2.00E-05 2.00E+00 2.61E+00 1.04E-04 2.74E+01 1.10E-03
Aroclor-1260 C 0.05 3.213918 1.61E-01 3.73E+00 N/A 2.00E+00 N/A 1.41E-05 N/A 1.48E-04
Dieldrin C 0.0033 N/A N/A N/A 5.00E-05 1.60E+01 N/A N/A N/A N/A
Endosulfan I N 0.00076 N/A N/A N/A 6.00E-03 N/A N/A N/A N/A N/A
Endosulfan II N 0.0017 N/A N/A N/A 6.00E-03 N/A N/A N/A N/A N/A
Endrin N 0.008 4.01 3.21E-02 1.60E+00 3.00E-04 N/A 1.41E-02 N/A 5.93E-02 N/A
Endrin aldehyde N 0.00029 4.01 1.16E-03 1.60E+00 3.00E-04 N/A 5.11E-04 N/A 2.15E-03 N/A
gamma-BHC (Lindane) C 0.0016 3.550914 5.68E-03 1.08E+00 3.00E-04 1.30E+00 2.41E-04 9.38E-08 2.53E-03 9.86E-07
gamma-Chlordane C 0.0085 3.897638 3.31E-02 3.25E+00 5.00E-04 3.50E-01 2.53E-03 4.43E-07 2.66E-02 4.66E-06
Heptachlor C 0.00012 N/A N/A N/A 5.00E-04 4.50E+00 N/A N/A N/A N/A
1,2-Dichlorobenzene C 0.19 N/A N/A N/A 9.00E-02 N/A N/A N/A N/A N/A
1,4-Dichlorobenzene C 0.26 N/A N/A N/A 3.00E-02 2.40E-02 N/A N/A N/A N/A
2-Methylnaphthalene N 0.03 N/A N/A N/A 8.00E-02 N/A N/A N/A N/A N/A
Acenaphthene N 0.23 N/A N/A N/A 6.00E-02 N/A N/A N/A N/A N/A
Anthracene N 0.33 N/A N/A N/A 3.00E-01 N/A N/A N/A N/A N/A
Benzo(a)anthracene C 1.4 N/A N/A N/A N/A 7.30E-01 N/A N/A N/A N/A
Benzo(a)pyrene C 0.91 N/A N/A N/A N/A 7.30E+00 N/A N/A N/A N/A
Benzo(b)fluoranthene C 2.6 N/A N/A N/A N/A 7.30E-01 N/A N/A N/A N/A
Benzo(g,h,i)perylene C 0.59 N/A N/A N/A N/A 7.30E-01 N/A N/A N/A N/A
Benzo(k)fluoranthene C 0.25 N/A N/A N/A N/A 7.30E-02 N/A N/A N/A N/A
bis(2-Ethylhexyl)phthalate (BEHP) C 0.53 0.184 9.75E-02 2.27E+00 2.00E-02 1.40E-02 1.30E-04 3.64E-08 1.37E-03 3.83E-07
Butylbenzylphthalate N 0.28 N/A N/A N/A 2.00E-01 N/A N/A N/A N/A N/A
Carbazole C 0.4 N/A N/A N/A N/A 2.00E-02 N/A N/A N/A N/A
Chrysene C 1.5 N/A N/A N/A 7.30E-03 N/A N/A N/A N/A N/A
Dibenz(a,h)anthracene C 0.025 N/A N/A N/A N/A 7.30E+00 N/A N/A N/A N/A
Dibenzofuran N 0.085 N/A N/A N/A 4.00E-03 N/A N/A N/A N/A N/A
Diethylphthalate N 2 N/A N/A N/A 8.00E-01 N/A N/A N/A N/A N/A
Dimethylphthalate N 0.51 N/A N/A N/A 1.00E+01 N/A N/A N/A N/A N/A
Di-n-butylphthalate N 0.43 N/A N/A N/A 1.00E-01 N/A N/A N/A N/A N/A
Fluoranthene N 5.7 N/A N/A N/A N/A 4.00E-02 N/A N/A N/A N/A
Fluorene N 0.21 N/A N/A N/A 4.00E-02 N/A N/A N/A N/A N/A
Indeno(1,2,3-cd)pyrene C 0.6 N/A N/A N/A 7.30E-01 N/A N/A N/A N/A N/A
Naphthalene N 0.071 N/A N/A N/A 2.00E-02 N/A N/A N/A N/A N/A
Phenanthrene N 2.8 N/A N/A N/A N/A 3.00E-02 N/A N/A N/A N/A
Phenol N 0.22 N/A N/A N/A 6.00E-01 N/A N/A N/A N/A N/A
Pyrene N 4.6 N/A N/A N/A N/A 3.00E-02 N/A N/A N/A N/A
Acetone N 0.42 N/A N/A N/A 1.00E-01 N/A N/A N/A N/A N/A
Carbon disulfide N 0.011 N/A N/A N/A 1.00E-01 N/A N/A N/A N/A N/A
Chlorobenzene N 0.048 N/A N/A N/A 2.00E-02 N/A N/A N/A N/A N/A
Methylene chloride C 0.4 N/A N/A N/A 6.00E-02 7.50E-03 N/A N/A N/A N/A

Notes:
Oral RfD      =      Oral reference dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral SF       =      Oral Slope Factor from  (1) IRIS; or (2) RAIS.
a               =      Tissue concentration determined as described 

         in Section 8 of the text; see Table 10-1-1-X.

Risk calculation equation, non cancer:

Where:
CDI        =      Chronic daily intake (mg/kg-day).
EPCt  =      Exposure point concentration in sediment (mg/kg).

IRt      =      Incidental ingestion rate for sediment (mg/day).
EF         =      Exposure Frequency (days/year).
ED        =      Exposure duration (years).
CF        =      Conversion Factor (0.001 kg/g)
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                          carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
IRt =      Fish tissue ingestion rate for sediment (recreational: 26 g/day; subsistence: 170 g/day).
EF         =      52 dys/yr (child trespasser/adult maintenance worker).
ED        =      10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =      45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =      Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                          Cancer ! 25,550 days (child trespasser/adult maintenance worker).
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Table 11-3-27
Wetland 64 Phase III 
Surface Water Dermal Absorbed Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N N/A N/A 3.0E+02 = UG/L 041W640501 1 / 2 N/A / 1.4E+02 1.9E+02 3.0E-04 1.0E-03 7.75E-07 1.23E-05 1.64E-05
7440393 Barium N 3.4E+01 = 3.6E+01 = UG/L 041W640101 2 / 2 NAV 3.5E+01 3.6E-05 1.0E-03 9.46E-08 1.50E-06 2.00E-06
7440439 Cadmium N N/A N/A 8.4E-01 J UG/L 041W640101 1 / 2 N/A / 5.8E-01 5.7E-01 8.4E-07 1.0E-03 2.18E-09 3.46E-08 4.62E-08
7440473 Chromium N 8.5E+00 J 1.3E+01 = UG/L 041W640501 2 / 2 NAV 1.1E+01 1.3E-05 1.0E-03 3.25E-08 5.14E-07 6.88E-07
7439921 Lead N 5.8E+00 = 8.6E+00 = UG/L 041W640501 2 / 2 NAV 7.2E+00 8.6E-06 3.4E-04 7.60E-09 1.20E-07 1.61E-07
7439965 Manganese N 2.8E+01 = 3.7E+01 = UG/L 041W640101 2 / 2 NAV 3.3E+01 3.7E-05 1.0E-03 9.65E-08 1.53E-06 2.04E-06
7487947 Mercury N N/A N/A 6.0E-02 J UG/L 041W640501 1 / 2 N/A / 5.0E-02 4.3E-02 6.0E-08 1.0E-03 1.56E-10 2.47E-09 3.30E-09
7440224 Silver N 4.0E-02 J 5.0E-02 J UG/L 041W640101 2 / 2 NAV 4.5E-02 5.0E-08 6.0E-04 7.80E-11 1.23E-09 1.65E-09
319857 beta-BHC C N/A N/A 7.2E-03 J UG/L 041W640101 1 / 2 N/A / 6.2E-03 5.2E-03 7.2E-09 2.8E-02 1.00E-09 2.27E-09 7.60E-09
71556 1,1,1-Trichloroethane N N/A N/A 2.1E-01 J UG/L 041W640101 1 / 2 N/A / 1.0E+00 3.6E-01 2.1E-07 6.7E-03 4.73E-09 7.48E-08 1.00E-07
75343 1,1-Dichloroethane N N/A N/A 9.0E-01 J UG/L 041W640101 1 / 2 N/A / 1.0E+00 7.0E-01 9.0E-07 6.7E-03 2.00E-08 3.16E-07 4.23E-07
156605 1,2-Dichloroethene (total) N 2.1E-01 J 5.9E-01 J UG/L 041W640101 2 / 2 NAV 4.0E-01 5.9E-07 7.7E-03 1.52E-08 2.40E-07 3.21E-07
67641 Acetone N N/A N/A 2.4E+01 J UG/L 041W640101 1 / 2 N/A / 2.5E+01 1.8E+01 2.4E-05 5.7E-04 4.48E-08 7.10E-07 9.49E-07
108883 Toluene N N/A N/A 3.6E-01 J UG/L 041W640501 1 / 2 N/A / 1.0E+00 4.3E-01 3.6E-07 3.1E-02 3.50E-08 5.53E-07 7.40E-07
79016 Trichloroethene C N/A N/A 3.4E-01 J UG/L 041W640101 1 / 2 N/A / 1.0E+00 4.2E-01 3.4E-07 1.2E-02 1.48E-08 3.36E-08 1.12E-07

Notes:
Equation for Dermal Absorbed Dose, surface water risk: Equation for DAevent for organics:

Where:
DADsw           =      Dermal absorbed dose-water contact (mg/kg-day).

DAevent       =      Dermal absorbed dose per event (mg/cm2-event). Where:
SA              =      Skin surface area available for contact (cm2). FA =      Fraction absorbed water (dimensionless).  From RAGS Part E, Exhibit B-4.
EV              =      Event frequency (events/day). Kp                =      Dermal permeability coefficient of compound in water (cm/hr).

       Source: (1) RAGS Part E, Exhibit B-4.
EF              =      Exposure frequency (days/year). Cw               =      Chemical concentration in water (mg/cm3).
ED              =      Exposure duration (years). tevent            =      Event duration (hr/event).

BW             =      Body weight (kg) 70 kg (adult) 45 kg (child). tevent            =      Lag time per event (hr/event).  From RAGS Part E, Exhibit B-4.
AT              =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr B =      Dimensionless ratio of the permeability coefficient of a compound, 
                          carcinogenic effects AT = 70 yr x 365 dy/yr.        calculated using the equation below:

Equation for DAevent for inorganics:

Where: Where:
Kp              =      Dermal permeability coefficient of compound in water (cm/hr). Kp                =      Dermal permeability coefficient of compound in water (cm/hr).
                          Source: RAGS Part E, Exhibit B-3 or Exhibit B-4                               Source: (1) RAGS Part E.
Cw             =      Chemical concentration in water (mg/cm3). MW =      Molecular weight
tevent            =      Event duration (hr/event).

Exposure Parameters:
EV        =      1 event per day (child trespasser/adult maintenance worker).
ED        =      10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =      52 dys/yr (child trespasser/adult maintenance worker).
SA        =      5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).
                              Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
BW       =      45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =      Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                              Cancer ! 25,550 days (child trespasser/adult maintenance worker).
tevent      =      2.6 hrs/dy (child trespasser/adult maintenance worker).
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Table 11-3-28
Wetland 64 Phase III 
Surface Water Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal 
Hazard 

Quotient

Dermal 
Cancer 

Risk

Dermal 
Hazard 

Quotient

Dermal 
Cancer 

Risk

Aluminum N 3.0E-04 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A 1.2E-04 N/A 1.6E-04 N/A
Barium N 3.6E-05 7.0E-02 N/A 7.0E-02 1, 2 4.9E-03 N/A 3.1E-04 N/A 4.1E-04 N/A
Cadmium N 8.4E-07 5.0E-04 N/A 2.5E-02 1 1.3E-05 N/A 2.8E-03 N/A 3.7E-03 N/A
Chromium N 1.3E-05 3.0E-03 N/A 2.5E-02 1 7.5E-05 N/A 6.9E-03 N/A 9.2E-03 N/A
Lead N 8.6E-06 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Manganese N 3.7E-05 1.4E-01 N/A 4.0E-02 1 5.6E-03 N/A 2.7E-04 N/A 3.6E-04 N/A
Mercury N 6.0E-08 3.0E-04 N/A 7.0E-02 1 2.1E-05 N/A 1.2E-04 N/A 1.6E-04 N/A
Silver N 5.0E-08 5.0E-03 N/A 1.8E-01 3 9.0E-04 N/A 1.4E-06 N/A 1.8E-06 N/A
beta-BHC C 7.2E-09 2.0E-04 1.8E+00 1.4E-02 3 2.8E-06 1.3E+02 8.0E-04 2.9E-07 2.7E-03 9.6E-07
1,1,1-Trichloroethane N 2.1E-07 2.8E-01 N/A 9.0E-01 3 2.5E-01 N/A 3.0E-07 N/A 4.0E-07 N/A
1,1-Dichloroethane N 9.0E-07 1.0E-01 N/A 1.0E+00 3 1.0E-01 N/A 3.2E-06 N/A 4.2E-06 N/A
1,2-Dichloroethene (total) N 5.9E-07 2.0E-02 N/A 8.0E-01 3 1.6E-02 N/A 1.5E-05 N/A 2.0E-05 N/A
Acetone N 2.4E-05 1.0E-01 N/A 1.0E-01 2 1.0E-02 N/A 7.1E-05 N/A 9.5E-05 N/A
Toluene N 3.6E-07 2.0E-01 N/A 3.1E-01 3 6.2E-02 N/A 8.9E-06 N/A 1.2E-05 N/A
Trichloroethene C 3.4E-07 3.0E-04 4.0E-01 8.0E-01 3 2.4E-04 5.0E-01 1.4E-04 1.7E-08 4.7E-04 5.6E-08

Notes:
Oral RfD        =      Oral reference dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral SF         =      Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI                  =      GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

        (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD   =      Dermal reference dose adjusted for ABSGI.

Dermal SF     =      Dermal slope factoradjusted for ABSGI. Risk calculation equation, noncancer:

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk:

Where:
RfDdermal =      Dermal reference dose.

RFDoral =      Oral reference dose.
SFdermal =      Dermal slope factor.
ABSGI =      GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

        (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 11-3-29
Wetland 64 Phase III 
Surface Water Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion Hazard 
Quotient

Ingestion 
Cancer Risk

Ingestion Hazard 
Quotient

Ingestion 
Cancer Risk

Aluminum N 3.0E-04 1.0E+00 N/A 9.4E-09 N/A 6.1E-09 N/A
Barium N 3.6E-05 7.0E-02 N/A 1.6E-08 N/A 1.1E-08 N/A
Cadmium N 8.4E-07 5.0E-04 N/A 5.3E-08 N/A 3.4E-08 N/A
Chromium N 1.3E-05 3.0E-03 N/A 1.3E-07 N/A 8.5E-08 N/A
Lead N 8.6E-06 N/A N/A N/A N/A N/A N/A
Manganese N 3.7E-05 1.4E-01 N/A 8.4E-09 N/A 5.4E-09 N/A
Mercury N 6.0E-08 3.0E-04 N/A 6.3E-09 N/A 4.1E-09 N/A
Silver N 5.0E-08 5.0E-03 N/A 3.2E-10 N/A 2.0E-10 N/A
beta-BHC C 7.2E-09 2.0E-04 1.8E+00 1.6E-10 5.9E-14 2.6E-10 9.4E-14
1,1,1-Trichloroethane N 2.1E-07 2.8E-01 N/A 2.4E-11 N/A 1.5E-11 N/A
1,1-Dichloroethane N 9.0E-07 1.0E-01 N/A 2.8E-10 N/A 1.8E-10 N/A
1,2-Dichloroethene (total) N 5.9E-07 2.0E-02 N/A 9.3E-10 N/A 6.0E-10 N/A
Acetone N 2.4E-05 1.0E-01 N/A 7.6E-09 N/A 4.9E-09 N/A
Toluene N 3.6E-07 2.0E-01 N/A 5.7E-11 N/A 3.7E-11 N/A
Trichloroethene C 3.4E-07 3.0E-04 4.0E-01 5.1E-09 6.2E-13 8.2E-09 9.9E-13

Notes:
Oral RfD        =      Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF          =      Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     

Equation for Chronic Daily Intake, surface water risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day). =      Oral reference dose.
EPCsw  =      Exposure point concentration in surface water (mg/L). =      Oral slope factor.

IRsw    =      Incidental ingestion rate for sediment (L/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                            carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
Irsw =      0.01 L/day exposure to surface water during wading for adolescents and adults.
EF         =      52 dys/yr (child trespasser/adult maintenance worker).
ED        =      10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =      45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =      Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                            Cancer ! 25,550 days (child trespasser/adult maintenance worker).
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Table 11-3-30
Wetland 64 Phase III 
Fish Tissue Ingestion Exposure Recreational and Subsistence Fishermen

Ingestion 
Hazard 

Quotient

Ingestion 
Cancer 

Risk

Ingestion 
Hazard 

Quotient

Ingestion 
Cancer 

Risk
Aluminum N 8,900 N/A N/A N/A 1.00E+00 N/A N/A N/A N/A N/A
Arsenic C 7.8 N/A N/A N/A 3.00E-04 1.50E+00 N/A N/A N/A N/A
Barium N 17.1 N/A N/A N/A 7.00E-02 N/A N/A N/A N/A N/A
Beryllium N 0.34 N/A N/A N/A 2.00E-03 N/A N/A N/A N/A N/A
Cadmium N 21 N/A N/A N/A 5.00E-04 N/A N/A N/A N/A N/A
Chromium N 868 0.030354 2.63E+01 N/A N/A N/A N/A N/A N/A N/A
Cobalt C 3.4 N/A N/A N/A 2.00E-02 N/A N/A N/A N/A N/A
Copper N 146 0.405286 5.92E+01 1.00E+00 4.00E-02 N/A 1.22E-01 N/A 5.12E-01 N/A
Iron N 13,600 0.000458 6.23E+00 1.00E+00 3.00E-01 N/A 1.71E-03 N/A 7.18E-03 N/A
Lead N 346 N/A N/A N/A 1.00E-07 N/A N/A N/A N/A N/A
Manganese N 65.8 N/A N/A N/A 2.40E-02 N/A N/A N/A N/A N/A
Mercury N 0.26 N/A N/A N/A 3.00E-04 N/A N/A N/A N/A N/A
Selenium N 1.6 N/A N/A N/A 5.00E-03 N/A N/A N/A N/A N/A
Silver N 3 N/A N/A N/A 5.00E-03 N/A N/A N/A N/A N/A
Vanadium N 18.4 N/A N/A N/A 7.00E-03 N/A N/A N/A N/A N/A
Zinc N 468 0.383051 1.79E+02 1.00E+00 3.00E-01 N/A 4.92E-02 N/A 2.07E-01 N/A
4,4'-DDD C 0.089 1.93 1.72E-01 3.08E+00 N/A 2.40E-01 N/A 1.49E-06 N/A 1.57E-05
4,4'-DDE C 0.089 1.93 1.72E-01 3.64E+00 N/A 3.40E-01 N/A 2.50E-06 N/A 2.63E-05
4,4'-DDT C 0.019 1.93 3.67E-02 3.69E+00 5.00E-04 3.40E-01 3.18E-03 5.41E-07 3.34E-02 5.68E-06
alpha-Chlordane C 0.0037 3.897638 1.44E-02 3.25E+00 5.00E-04 3.50E-01 1.10E-03 1.93E-07 1.16E-02 2.03E-06
Aroclor-1260 C 0.3 3.213918 9.64E-01 3.73E+00 N/A 2.00E+00 N/A 8.46E-05 N/A 8.89E-04
delta-BHC C 0.00094 3.550914 3.34E-03 1.08E+00 5.00E-04 6.30E+00 8.48E-05 2.67E-07 8.91E-04 2.81E-06
Dieldrin C 0.02 N/A N/A N/A 5.00E-05 1.60E+01 N/A N/A N/A N/A
Endosulfan I N 0.0024 N/A N/A N/A 6.00E-03 N/A N/A N/A N/A N/A
Acenaphthene N 0.75 N/A N/A N/A 6.00E-02 N/A N/A N/A N/A N/A
Anthracene N 1 N/A N/A N/A 3.00E-01 N/A N/A N/A N/A N/A
Benzo(a)anthracene C 2.1 N/A N/A N/A N/A 7.30E-01 N/A N/A N/A N/A
Benzo(a)pyrene C 1.7 N/A N/A N/A N/A 7.30E+00 N/A N/A N/A N/A
Benzo(b)fluoranthene C 1.8 N/A N/A N/A N/A 7.30E-01 N/A N/A N/A N/A
Benzo(g,h,i)perylene C 0.98 N/A N/A N/A N/A 7.30E-01 N/A N/A N/A N/A
Benzo(k)fluoranthene C 1.9 N/A N/A N/A N/A 7.30E-02 N/A N/A N/A N/A
bis(2-Ethylhexyl)phthalate (BEHP) C 3.9 0.184 7.18E-01 2.27E+00 2.00E-02 1.40E-02 9.58E-04 2.68E-07 1.01E-02 2.82E-06
Butylbenzylphthalate N 0.71 N/A N/A N/A 2.00E-01 N/A N/A N/A N/A N/A
Carbazole C 0.8 N/A N/A N/A N/A 2.00E-02 N/A N/A N/A N/A
Chrysene C 2.1 N/A N/A N/A 7.30E-03 N/A N/A N/A N/A N/A
Dibenzofuran N 0.35 N/A N/A N/A 4.00E-03 N/A N/A N/A N/A N/A
Fluoranthene N 5 N/A N/A N/A N/A 4.00E-02 N/A N/A N/A N/A
Fluorene N 0.75 N/A N/A N/A 4.00E-02 N/A N/A N/A N/A N/A
Indeno(1,2,3-cd)pyrene C 1 N/A N/A N/A 7.30E-01 N/A N/A N/A N/A N/A
Naphthalene N 0.31 N/A N/A N/A 2.00E-02 N/A N/A N/A N/A N/A
Phenanthrene N 4.3 N/A N/A N/A N/A 3.00E-02 N/A N/A N/A N/A
Pyrene N 4.8 N/A N/A N/A N/A 3.00E-02 N/A N/A N/A N/A
Acetone N 0.032 N/A N/A N/A 1.00E-01 N/A N/A N/A N/A N/A

Notes:
Oral RfD      =      Oral reference dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral SF       =      Oral Slope Factor from  (1) IRIS; or (2) RAIS.
a               =      Tissue concentration determined as described 

         in Section 8 of the text; see Table 10-1-1-X.

Risk calculation equation, non cancer:

Where:
CDI        =      Chronic daily intake (mg/kg-day).
EPCt  =      Exposure point concentration in sediment (mg/kg).

IRt      =      Incidental ingestion rate for sediment (mg/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
CF        =      conversion factor (0.001 kg/g)
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                          carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
IRt =      Fish tissue ingestion rate for sediment (recreational: 26 g/day; subsistence: 170 g/day).
EF         =      52 dys/yr (child trespasser/adult maintenance worker).
ED        =      10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =      45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =      Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                          Cancer ! 25,550 days (child trespasser/adult maintenance worker).
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Table 11-3-31
Wetland 64 Phase IV
Fish Tissue Ingestion Exposure Recreational and Subsistence Fishermen

Ingestion Hazard 
Quotient

Ingestion Cancer 
Risk

Ingestion Hazard 
Quotient

Ingestion Cancer 
Risk

Aluminum N 18,000 N/A N/A N/A 1.00E+00 N/A N/A N/A N/A N/A
Arsenic C 13 N/A N/A N/A 3.00E-04 1.50E+00 N/A N/A N/A N/A
Barium N 18 N/A N/A N/A 7.00E-02 N/A N/A N/A N/A N/A
Beryllium N 1.1 N/A N/A N/A 2.00E-03 N/A N/A N/A N/A N/A
Cadmium N 23 N/A N/A N/A 5.00E-04 N/A N/A N/A N/A N/A
Chromium N 700 3.04E-02 2.12E+01 N/A N/A N/A N/A N/A N/A N/A
Cobalt C 4.8 N/A N/A N/A 2.00E-02 N/A N/A N/A N/A N/A
Copper N 200 4.00E-01 8.00E+01 1.00E+00 4.00E-02 N/A 1.65E-01 N/A 6.92E-01 N/A
Iron N 33,000 4.58E-04 1.51E+01 1.00E+00 3.00E-01 N/A 4.15E-03 N/A 1.74E-02 N/A
Lead N 430 N/A N/A N/A N/A N/A N/A N/A N/A N/A
Manganese N 230 N/A N/A N/A 2.40E-02 N/A N/A N/A N/A N/A
Mercury N 0.46 N/A N/A N/A 3.00E-04 N/A N/A N/A N/A N/A
Silver N 4 N/A N/A N/A 5.00E-03 N/A N/A N/A N/A N/A
Vanadium N 37 N/A N/A N/A 7.00E-03 N/A N/A N/A N/A N/A
Zinc N 380 3.83E-01 1.46E+02 1.00E+00 3.00E-01 N/A 3.99E-02 N/A 1.68E-01 N/A
4,4'-DDD C 0.1 1.93E+00 1.93E-01 3.08E+00 N/A 2.40E-01 N/A 1.68E-06 N/A 1.76E-05
4,4'-DDE C 0.043 1.93E+00 8.30E-02 3.64E+00 N/A 3.40E-01 N/A 1.21E-06 N/A 1.27E-05
delta-BHC C 0.0069 3.55 2.45E-02 1.08E+00 5.00E-04 6.30E+00 6.21E-04 1.96E-06 6.53E-03 2.06E-05
Heptachlor epoxide C 0.0062 N/A N/A N/A 5.00E-04 4.50E+00 N/A N/A N/A N/A
Benzo(a)anthracene C 0.87 N/A N/A N/A N/A 7.30E-01 N/A N/A N/A N/A
Benzo(a)pyrene C 0.8 N/A N/A N/A N/A 7.30E+00 N/A N/A N/A N/A
Benzo(b)fluoranthene C 0.78 N/A N/A N/A N/A 7.30E-01 N/A N/A N/A N/A
Benzo(g,h,i)perylene C 0.49 N/A N/A N/A N/A 7.30E-01 N/A N/A N/A N/A
Benzo(k)fluoranthene C 0.91 N/A N/A N/A N/A 7.30E-02 N/A N/A N/A N/A
bis(2-Ethylhexyl)phthalate (BEHP) C 1.5 0.184 2.76E-01 2.27E+00 2.00E-02 1.40E-02 3.68E-04 1.03E-07 3.87E-03 1.08E-06
Chrysene C 0.86 N/A N/A N/A 7.30E-03 N/A N/A N/A N/A N/A
Fluoranthene N 1.8 N/A N/A N/A N/A 4.00E-02 N/A N/A N/A N/A
Phenanthrene N 1.1 N/A N/A N/A N/A 3.00E-02 N/A N/A N/A N/A
Pyrene N 1.6 N/A N/A N/A N/A 3.00E-02 N/A N/A N/A N/A

Notes:
Oral RfD      =      Oral reference dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral SF       =      Oral Slope Factor from  (1) IRIS; or (2) RAIS.
a               =      Tissue concentration determined as described 

         in Section 8 of the text; see Table 10-1-1-X.

Risk calculation equation, non cancer:

Where:
CDI        =      Chronic daily intake (mg/kg-day).
EPCt  =      Exposure point concentration in sediment (mg/kg).
IRt      =      Incidental ingestion rate for sediment (mg/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
CF        =      Conversion factor (0.001 kg/g)
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                          carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
IRt =      Fish tissue ingestion rate for sediment (recreational: 26 g/day; subsistence: 170 g/day).
EF         =      52 dys/yr (child trespasser/adult maintenance worker).
ED        =      10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =      45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =      Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                          Cancer ! 25,550 days (child trespasser/adult maintenance worker).
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11.4 OU 2 — Wide Evaluations and Discussion 

All the OU 2 wetlands are evaluated collectively to help determine where the highest probabilities of 

unacceptable risk may occur and whether that risk is likely to be related to exposure from IR sites 

at NAS Pensacola.  In the case of OU 2, the tools that best evaluate risk on an OU-wide basis 

include: 

 

! Food-Chain Models:  Many of the upper level predators likely to be present within Site 41 

wetlands could be exposed to constituents from more than one wetland.  To evaluate this 

scenario, food-chain models were conducted on an OU-wide basis.  

  

! Mean ERM Quotients:  This methodology is an effective way to pinpoint areas of potential 

excess risk from a mixture of constituents.  It is also useful in identifying locations most 

likely to be impacted by direct toxicity. 

 

! Basewide DDT-Level Comparison:  A basewide level was established for DDT at 

NAS Pensacola.  A comparison of site concentrations to the basewide levels is presented in a 

figure and will be discussed on a basewide level in this section. 

 

! TOC-Normalized PAH Concentrations:  PAHs are widespread across NAS Pensacola and 

have been evaluated based on their potential for adverse effects when the TOC at each 

sample location is taken into account.  This method has been summarized in 

OU 2-wide figures to identify locations where PAHs may occur at levels most likely to cause 

adverse effects. 

 

11.4.1 OU 2 — Wetlands Food-Chain Models 

To evaluate the potential for risk to upper-trophic-level receptors that forage within the wetlands 

surrounding OU 2 — food-chain models were conducted as presented in Section 8.  The wetlands in 

this evaluation include: 

 

! 5A* 

! Wetland 5B* 

! Wetland 6 

! Wetland 64* 

 

Those wetlands with an asterisk were resampled and so are evaluated using both the original 

Phase II data as well as the Phase III data.  During Phase III (September 1997) and later in 2001, 
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fish tissue was collected at Wetland 64 and was included in the food-chain models.  The following 

constituents were evaluated in these food-chain models: 

 

! Pesticides (total BHCs, total DDT, total chlordanes, and total endrin) 

! Total PCBs 

! Mercury 

 

The exposure concentrations used in the food-chain models are presented in Appendix M.   

 

Tables 11-4-3 through 11-4-8 show the results of the food-chain models for the following receptor 

groups: 

 

! Piscivorous Birds (green heron) (Tables 11-4-1 and 11-4-4) 

! Piscivorous Mammals (mink) (Tables 11-4-2 and 11-4-5) 

! Predatory Fish (red drum) (Tables 11-4-3 and 11-4-6) 

 

11.4.1.1 Food-Chain Modeling Results 

Assessment Endpoint 1 — Health and Viability of Piscivorous Bird Communities that 

Forage in OU 2 Wetlands 

Phase II Evaluation 

The Phase II data indicates that concentrations of mercury generate HQs greater than 1 based on 

an estimated daily dose.  No tissues were collected during Phase II, so this daily dose is estimated 

using literature-based BSAFs to estimate prey concentrations using OU 2 sediment concentrations.  

The only exposure concentration that generated an HQ greater than one was the maximum total 

DDT concentration (max concentration/NOAEL HQ = 1.58).  This sample was located in Wetland 6 

at location 041M60101.  Based on these estimated mercury exposure concentrations there is a 

potential for unacceptable risk to the piscivorous bird communities foraging in OU 2 wetlands.  This 

Phase II data was the basis for the Phase III and later sampling events.   

 

Phase III Evaluation 

Using the data collected during Phase III, 2001, and 2004, no constituents included in the 

FCM indicate unacceptable levels via bioaccumulation through the food web.  In 1997, a total of 

six sediment samples were collected from OU 2 wetlands (three from Wetland 5A and 

three from Wetland 64).  Of those samples, fish tissue was collected in Wetland 64 (at 

sample location 041M640101 and 041M6400601); however, the analysis of these samples did not 

include mercury.  In 2001, fish tissue samples were collected from seven locations in Wetland 64 
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and analyzed for full analytical scans (including mercury).  These tissue concentration results are 

used in the OU 2 food-chain models to replace the BSAF-derived prey concentrations used in 

Phase II.   

 

Assessment Endpoint 2 — Health and Viability of Piscivorous Mammal Communities that 

Forage in OU 2 Wetlands 

Phase II Evaluation 

The Phase II data indicate that concentrations of mercury and PCBs generate HQs greater than 1 

based on a maximum estimated daily dose.  This daily dose is based on site-specific sediment and 

surface water concentrations and literature-based BSAFs for tissue concentrations.  Using the 

maximum mercury exposure concentrations, the NOAEL HQs exceed 1 (HQs=3.47), all other 

evaluations generated HQs less than 1.  The maximum mercury sediment concentration was 

detected in Wetland 5A.  The maximum PCB exposure concentrations also generated a NOAEL HQ 

of 2.8 and a LOAEL HQ of 1.4.  PCBs were detected in all three OU 2 wetlands, with the 

maximum concentration in Wetland 64 (041M640301).  No other constituent generated any 

FCM HQ greater than 1.   

 

Phase III Evaluation 

When the site-specific exposure concentrations were updated using the Phase III data (as 

explained above), no constituent produced a HQ greater than 1 indicating no adverse effects to 

piscivorous mammals are expected through accumulation via the food web.   

   

Assessment Endpoint 3 — Health and Viability of Predatory Fish Communities that 

Forage in OU 2 Wetlands 

The Evans and Engels exposure model was used to evaluate risk to predatory fish communities.  A 

summary of the results is presented below. 

 

Phase II Evaluation 

The Phase II data indicate that concentrations of mercury in the OU 2 wetlands generate HQs 

greater than 1 based on estimated concentrations of prey items.  The HQs generated for OU 2 

wetlands range from 17.13 (max concentrations/NOAEL) to 1.8 (average concentrations/LOAEL).  

Based on these estimated mercury exposure concentrations, there is a potential for unacceptable 

risk to predatory fish foraging in OU 2 wetlands.   
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Phase III 

Using the data collected during Phase III, 2001, and 2004, exposure estimates and the resulting 

HQs decreased.  The HQs generated using these data range from 3.54 (maximum concentrations/ 

NOAEL) to 0.64 (average concentrations/LOAEL) for the OU 2 wetlands.  The highest mercury 

concentrations detected were located at the three sample IDs within Wetland 64.  This evaluation 

replaces the estimated fish tissue concentrations with site-specific concentrations.  However, the 

majority of the reduction in HQs results from generally lower mercury concentrations identified 

during later sampling events.   

 

11.4.2 OU 2 — Wide Mean ERM Quotient Category Evaluation  

Using Figure 11-7, it is apparent that Wetlands 5A and 5B, and Wetland 64 contain 

numerous sample locations that fall into mean ERM categories 3 and 4.  Those locations 

consistently have levels of cadmium, chromium, and lead that exceed their respective ERM values.  

Since these exceedances represent conditions that would be expected to cause adverse effects on 

benthic macroinvertebrates, this area was selected for site-specific toxicity testing.  Based on the 

mean ERM quotient category evaluation, the area adjacent to Site 11 seems to be an area where 

constituents have consistently exceeded ERM levels.  Wetland 5 had very high levels of constituents 

when originally sampled during Phase II; however, those levels have not been repeated in 

two additional rounds of sampling in that wetland.  As a result, it does not appear that Wetland 5A 

is acting as a constant source for Wetlands 5B and 64.   

 

The results of those toxicity tests showed statistically significant reduction in survival for 

Leptocheirus (78% survival at 041M640401 and 74% at 041M640601) and growth in Neanthes 
(at 041M640501).  The results of these site-specific toxicity tests verify adverse effects are 

occurring at the southern portion of Wetland 64.   

 

11.4.3 Basewide DDT Levels 

Figure 11-5 shows the distribution of total DDT levels throughout OU 2.  Based on this figure, 

total DDT has exceeded its basewide levels at Wetlands 5A, 6, and the southern portion of 64.  

While DDT does exceed its basewide level, food-chain models using site-specific tissue 

concentrations did not indicate the levels present in OU 2 are of concern for upper-trophic-level 

predators. 

 

11.4.4 TOC-Normalized Total PAH Concentrations 

Figure 11-6 shows the distribution of TOC-normalized PAHs throughout OU 2.  None of the sample 

locations within OU 2 exceeded the Swartz EEC indicating a virtual certainty of adverse effects.  
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However, a total of four locations in Wetland 5A (one during Phase II and three during Phase III), 

and three locations in Wetland 64 (all in the southern portion of the wetland) exceeded the 

Swartz TEC, indicating the potential for adverse effects.  When these results are compared to the 

site-specific toxicity sampling conducted during Phase III, statistically significant differences were 

found at 5A05 and 5A06.  While no statistically significant differences were identified at 

Wetland 64, two of the locations (6404 and 6406) did have a Leptocheirus survival of less than 

80%.  These results simply indicate that toxicity at these locations could be driven in part or in 

whole by PAHs identified in the sediments.   

 

11.4.5 Conclusions 

Using all the lines of evidence presented in this risk assessment, the areas of primary concern 

where an FS is recommended is the southern portion of Wetland 64 and Wetland 5A.  Both of the 

FSs from these sites should evaluate direct toxicity to the benthic community and uptake of 

mercury in predatory fish in Wetland 64. 



Table 11-4-1
OU 2 Wetlands FCM Phase II
Receptor:  Green Heron (Butorides virescens)

Sediment Ingestion Ratea : 0.00023 kg/day
Surface Water Ingestion Rateb: 0.0227 L/day
Food Ingestion Ratec: 0.0115 kg/day

Body Weightd: 0.241 kg

Sediment
Concentrations

Surface Water
Concentrations

Tissue
Concentrations

Sediment
Exposure

Water
Exposure

Prey
Exposure

Total
Exposure Daily Dose NOAEL LOAEL

NOAEL
HQ

LOAEL
HQ

Contaminant mg/kg mg/L mg/kg mg/day mg/day mg/day mg/day mg/kgBW/day mg/kdBW/day mg/kdBW/day
Mercury

Max 1 0.00088 2 0.00023 0.0000 0.0230 0.023249976 0.0965 0.44 0.86 2.19E-01 1.12E-01
Average 0.2169 0.0002 0.4338 0.000049887 0.0000 0.0050 0.005043127 0.0209 0.44 0.86 4.76E-02 2.43E-02

Total BHC
Max 0.0044 0 0.0044 0.000001012 0.0000 0.0001 0.000051612 0.0002 0.563 2.25 3.80E-04 9.52E-05

Average 0.0013 0.0001 0.0013 0.000000299 0.0000 0.0000 0.000017519 0.0001 0.563 2.25 1.29E-04 3.23E-05
Total Chlordane

Max 0.0185 0 0.043475 0.000004255 0.0000 0.0005 0.000504218 0.0021 2.14 10.7 9.78E-04 1.96E-04
Average 0.0013 0.0001 0.003055 0.000000299 0.0000 0.0000 3.77015E-05 0.0002 2.14 10.7 7.31E-05 1.46E-05

Dieldrin
Max 0.01 0 0.0483 0.0000023 0.0000 0.0006 0.00055775 0.0023 0.044 0.44 5.26E-02 5.26E-03

Average 0.001 0 0.00483 0.00000023 0.0000 0.0001 0.000055775 0.0002 0.044 0.44 5.26E-03 5.26E-04
Total DDT

Max 0.3930 0 1.68597 0.00009039 0.0000 0.0194 0.019479045 0.0808 0.051 0.512 1.58E+00 1.58E-01
Average 0.0320 0.0002 0.13728 0.00000736 0.0000 0.0016 0.00159062 0.0066 0.051 0.512 1.29E-01 1.29E-02

Total Endrin
Max 0.0082 0 0.0082 0.000001886 0.0000 0.0001 0.000096186 0.0004 0.1 0.01 3.99E-03 3.99E-02

Average 0.0021 0.0002 0.0021 0.000000483 0.0000 0.0000 0.000029173 0.0001 0.1 0.01 1.21E-03 1.21E-02
Total PCB

Max 0.6400 0 1.050 0.0001472 0.0000 0.0121 0.0122176 0.0507 0.112 1.12 4.53E-01 4.53E-02
Average 0.1014 0.0040 0.166 0.000023322 0.0001 0.0019 0.002026526 0.0084 0.112 1.12 7.51E-02 7.51E-03

Notes:
Sediment Exposure = Sediment Concentration * Sediment Ingestion Rate (mg/day)
Surface Water Exposure  = Surface Water Concentration * Water Ingestion Rate (mg/day)
Prey Exposure = Tissue Concentration * Food Ingestion Rate (mg/day)
Total Exposure = Sediment Exposure + Surface Water Exposure + Prey Exposure (mg/day)

Daily Dose = Total Exposure / Body Weight (mg/kgBW/day)

NOAEL HQ = Daily Dose/NOAEL (mg/kgBW/day)
LOAEL HQ = Daily Dose/LOAEL (mg/kgBW/day)

a Estimated based on the results of Beyer et al 1994.
b Calder and Braun 1983.
c Kushlan 1978
d Niethammer and Kaiser 1983.

Tissue data collected from Wetland 64



Table 11-4-2
OU 2 Wetlands FCM (Phase II)
Receptor:  Mink (Mustella vison)

Sediment Ingestion Ratea : 0.003 kg/day
Surface Water Ingestion Rateb: 0.0578 L/day
Food Ingestion Ratec: 0.029 kg/day

Body Weightd: 0.55 kg

Sediment
Concentrations

Surface Water
Concentrations

Tissue
Concentrations

Sediment
Exposure

Water
Exposure

Prey
Exposure

Total
Exposure Daily Dose NOAEL LOAEL

Contaminant mg/kg mg/L mg/kg mg/day mg/day mg/day mg/day mg/kgBW/day mg/kdBW/day mg/kdBW/day
Mercury

Max 1 0.00088 2 0.003 0.0001 0.0580 0.061050864 0.1110 0.032 0.16 3.47E+00 6.94E-01
Average 0.2169 0.0002 0.4338 0.0006507 0.0000 0.0126 0.01324246 0.0241 0.032 0.16 7.52E-01 1.50E-01

Total BHC
Max 0.0044 0 0.0044 0.0000132 0.0000 0.0001 0.0001408 0.0003 0.014 0.14 1.83E-02 1.83E-03

Average 0.0013 0.0001 0.0013 0.0000039 0.0000 0.0000 0.00004738 0.0001 0.014 0.14 6.15E-03 6.15E-04
Total Chlordane

Max 0.0185 0 0.043475 0.0000555 0.0000 0.0013 0.001316275 0.0024 3.9 7.8 6.14E-04 3.07E-04
Average 0.0013 0.0001 0.003055 0.0000039 0.0000 0.0001 0.000098275 0.0002 3.9 7.8 4.58E-05 2.29E-05

Dieldrin
Max 0.01 0 0.0483 0.00003 0.0000 0.0014 0.0014307 0.0026 0.015 0.15 1.73E-01 1.73E-02

Average 0.001 0 0.00483 0.000003 0.0000 0.0001 0.00014307 0.0003 0.015 0.15 1.73E-02 1.73E-03
Total DDT

Max 0.3930 0 1.68597 0.001179 0.0000 0.0489 0.05007213 0.0910 0.6 3 1.52E-01 3.03E-02
Average 0.0320 0.0002 0.13728 0.000096 0.0000 0.0040 0.00408868 0.0074 0.6 3 1.24E-02 2.48E-03

Total Endrin
Max 0.0082 0 0.0082 0.0000246 0.0000 0.0002 0.0002624 0.0005 0.092 0.92 5.19E-03 5.19E-04

Average 0.0021 0.0002 0.0021 0.0000063 0.0000 0.0001 0.00007876 0.0001 0.092 0.92 1.56E-03 1.56E-04
Total PCB

Max 0.6400 0 1.050 0.00192 0.0000 0.0304 0.0323584 0.0588 0.05 0.1 1.18E+00 5.88E-01
Average 0.1014 0.0040 0.166 0.0003042 0.0002 0.0048 0.005357984 0.0097 0.05 0.1 1.95E-01 9.74E-02

Notes:
Sediment Exposure = Sediment Concentration * Sediment Ingestion Rate (mg/day)
Surface Water Exposure  = Surface Water Concentration * Water Ingestion Rate (mg/day)
Prey Exposure = Tissue Concentration * Food Ingestion Rate (mg/day)
Total Exposure = Sediment Exposure + Surface Water Exposure + Prey Exposure (mg/day)

Daily Dose = Total Exposure / Body Weight (mg/kgBW/day)

NOAEL HQ = Daily Dose/NOAEL (mg/kgBW/day)
LOAEL HQ = Daily Dose/LOAEL (mg/kgBW/day)

a Guilday 1957.
b Based on Morrison 1957.
c Chew 1951.
d Estimated based on the results of Beyer et al. 1994.

Tissue data collected from Wetland 64

NOAEL
HQ

LOAEL
HQ



Table 11-4-3
Red Drum Exposure Model
OU 2 Phase II Data

MeHg in
Sediment

(Cs) (ppm)

MeHg in
Forage Fish
(Cf) (ppm)A

MeHg in 
Crustaceans
(Ccr) (ppm)

MeHg in 
Invertebrates
(Cinv) (ppm)

MeHg in 
Red Drum Tissue

(ppm)
NOAEL

HQ
LOAEL

HQ

OU 2 Maximum 1 1.2 0.28 0.1 2.57 17.13 8.57

OU2 Average 0.21 0.252 0.0588 0.021 0.54 3.60 1.80

Note:
A = Forage Fish tissue concentrations calculated BSAF of 1.2 from Evans and Engel 1994.



Table 11-4-4
OU 2 Wetlands FCM (Phase III)
Receptor:  Green Heron (Butorides virescens)

Sediment Ingestion Ratea : 0.00023 kg/day
Surface Water Ingestion Rateb: 0.0227 L/day
Food Ingestion Ratec: 0.0115 kg/day

Body Weightd: 0.241 kg

Sediment
Concentrations

Surface Water
Concentrations

Tissue
Concentrations

Sediment
Exposure

Water
Exposure

Prey
Exposure

Total
Exposure Daily Dose NOAEL LOAEL

mg/kg mg/L mg/kg mg/day mg/day mg/day mg/day mg/kgBW/day mg/kgBW/day mg/kgBW/day
Mercury

Max 0.2600 0.00006 0.096 0.00006 0.0000 0.0011 0.001165162 0.0048 0.44 0.86 1.10E-02 5.62E-03
Average 0.1750 0.00004 0.0363 0.00004 0.0000 0.0004 0.000458608 0.0019 0.44 0.86 4.32E-03 2.21E-03

Total BHC
Max 0.0427 0 0.01365 0.00001 0.0000 0.0002 0.000166796 0.0007 0.563 2.25 1.23E-03 3.08E-04

Average 0.0326 0.0001 0.009145 0.00001 0.0000 0.0001 0.000114936 0.0005 0.563 2.25 8.47E-04 2.12E-04
Total Chlordane

Max 0.0197 0 0.00755 0.00000 0.0000 0.0001 0.000091356 0.0004 2.14 10.7 1.77E-04 3.54E-05
Average 0.0159 0.0001 0.00467 0.00000 0.0000 0.0001 0.000059632 0.0002 2.14 10.7 1.16E-04 2.31E-05

Dieldrin
Max 0.02 0 0.0007 0.00000 0.0000 0.0000 0.00001265 0.0001 0.044 0.44 1.19E-03 1.19E-04

Average 0.16 0.00004 0.0085 0.00004 0.0000 0.0001 0.000135458 0.0006 0.044 0.44 1.28E-02 1.28E-03
Total DDT

Max 0.1960 0 0.072 0.00005 0.0000 0.0008 0.00087308 0.0036 0.051 0.512 7.10E-02 7.08E-03
Average 0.1175 0.0002 0.03275 0.00003 0.0000 0.0004 0.00040819 0.0017 0.051 0.512 3.32E-02 3.31E-03

Total Endrin
Max 0.0119 0 0 0.00000 0.0000 0.0000 0.000002737 0.0000 0.1 0.01 1.14E-04 1.14E-03

Average 0.0329 0.0002 0.1403 0.00001 0.0000 0.0016 0.001625557 0.0067 0.1 0.01 6.75E-02 6.75E-01
Total PCB

Max 2.1400 0 0.568 0.00049 0.0000 0.0065 0.00701845 0.0291 0.112 1.12 2.60E-01 2.60E-02
Average 1.5062 0.004 0.457 0.00035 0.0001 0.0053 0.005692726 0.0236 0.112 1.12 2.11E-01 2.11E-02

Notes:
Sediment Exposure = Sediment Concentration * Sediment Ingestion Rate (mg/day)
Surface Water Exposure  = Surface Water Concentration * Water Ingestion Rate (mg/day)
Prey Exposure = Tissue Concentration * Food Ingestion Rate (mg/day)
Total Exposure = Sediment Exposure + Surface Water Exposure + Prey Exposure (mg/day)

Daily Dose = Total Exposure / Body Weight (mg/kgBW/day)

NOAEL HQ = Daily Dose/NOAEL (mg/kgBW/day)
LOAEL HQ = Daily Dose/LOAEL (mg/kgBW/day)

a Estimated based on the results of Beyer et al 1994.
b Calder and Braun 1983.
c Kushlan 1978
d Niethammer and Kaiser 1983.

Tissue data collected from Wetland 64

Contaminant
NOAEL

HQ
LOAEL

HQ



Table 11-4-5

Receptor:  Mink (Mustella vison)

Sediment Ingestion Ratea : 0.003 kg/day
Surface Water Ingestion Rateb: 0.0578 L/day
Food Ingestion Ratec: 0.029 kg/day

Body Weightd: 0.55 kg

Sediment
Concentrations

Surface Water
Concentrations

Tissue
Concentrations

Sediment
Exposure

Water
Exposure

Prey
Exposure

Total
Exposure Daily Dose NOAEL LOAEL

mg/kg mg/L mg/kg mg/day mg/day mg/day mg/day mg/kgBW/day mg/kdBW/day mg/kdBW/day
Mercury

Max 0.2600 0.00006 0.096 0.00078 0.0000 0.0028 0.003567468 0.0065 0.032 0.16 2.03E-01 4.05E-02
Average 0.1750 0.00004 0.0363 0.000525 0.0000 0.0011 0.001580012 0.0029 0.032 0.16 8.98E-02 1.80E-02

Total BHC
Max 0.0427 0 0.01365 0.0001281 0.0000 0.0004 0.00052395 0.0010 0.014 0.14 6.80E-02 6.80E-03

Average 0.0326 0.0001 0.009145 0.0000978 0.0000 0.0003 0.000368785 0.0007 0.014 0.14 4.79E-02 4.79E-03
Total Chlordane

Max 0.0197 0 0.00755 0.0000591 0.0000 0.0002 0.00027805 0.0005 3.9 7.8 1.30E-04 6.48E-05
Average 0.0159 0.0001 0.00467 0.0000477 0.0000 0.0001 0.00018891 0.0003 3.9 7.8 8.81E-05 4.40E-05

Dieldrin
Max 0.02 0 0.0007 0.00006 0.0000 0.0000 0.0000803 0.0001 0.015 0.15 9.73E-03 9.73E-04

Average 0.0163 0.00004 0.0851 0.0000489 0.0000 0.0025 0.002519112 0.0046 0.015 0.15 3.05E-01 3.05E-02
Total DDT

Max 0.1960 0 0.072 0.000588 0.0000 0.0021 0.002676 0.0049 0.6 3 8.11E-03 1.62E-03
Average 0.1175 0.0002 0.03275 0.0003525 0.0000 0.0009 0.00131381 0.0024 0.6 3 3.98E-03 7.96E-04

Total Endrin
Max 0.0119 0 0 0.0000357 0.0000 0.0000 0.0000357 0.0001 0.092 0.92 7.06E-04 7.06E-05

Average 0.0329 0.0002 0.01403 0.0000987 0.0000 0.0004 0.00051713 0.0009 0.092 0.92 1.02E-02 1.02E-03
Total PCB

Max 2.1400 0 0.568 0.00642 0.0000 0.0165 0.0228775 0.0416 0.05 0.1 8.32E-01 4.16E-01
Average 1.5062 0.004 0.457 0.0045186 0.0002 0.0133 0.0180028 0.0327 0.05 0.1 6.55E-01 3.27E-01

Notes:
Sediment Exposure = Sediment Concentration * Sediment Ingestion Rate (mg/day)
Surface Water Exposure  = Surface Water Concentration * Water Ingestion Rate (mg/day)
Prey Exposure = Tissue Concentration * Food Ingestion Rate (mg/day)
Total Exposure = Sediment Exposure + Surface Water Exposure + Prey Exposure (mg/day)

Daily Dose = Total Exposure / Body Weight (mg/kgBW/day)

NOAEL HQ = Daily Dose/NOAEL (mg/kgBW/day)
LOAEL HQ = Daily Dose/LOAEL (mg/kgBW/day)

a Guilday 1957.
b Based on Morrison 1957.
c Chew 1951.
d Estimated based on the results of Beyer et al. 1994.

OU 2 Wetlands FCM (Phase III)

Contaminant
NOAEL

HQ
LOAEL

HQ



Table 11-4-6
Red Drum Exposure Model
OU 2 Phase IIB/III Data

Me in
Sediment

(Cs) (ppm)

MeHg in
Forage Fish
(Cf) (ppm)A

MeHg in 
Crustaceans
(Ccr) (ppm)

MeHg in 
Invertebrates
(Cinv) (ppm)

MeHg in 
Red Drum Tissue

(ppm)
NOAEL

HQ
LOAEL

HQ

OU 2 Maximum 0.46 0.096 0.1288 0.046 0.53 3.54 1.77

OU 2 Average 0.162 0.0363 0.04536 0.0162 0.19 1.27 0.64

Note:
A = Forage Fish tissue concentrations taken from site specific biota collected to support Site 41 RI.
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12.0 OU 10 — WETLANDS 

OU 10 occupies approximately 26 acres on Magazine Point at NAS Pensacola (Figure 12-1 — figures 

are located at the end of each section).  Magazine Point is currently used for both ordnance and 

munitions storage and is the site of the former IWTP (currently used to treat only domestic 

wastewater generated on base).  From 1971 until 1996, IWTP treated both industrial and 

domestic wastewater from the base.  OU 10 IR sites include three sites:  the former Industrial 

Sludge Drying Beds (Site 32), Wastewater Treatment Plant Ponds (Site 33), and 

miscellaneous IWTP Solid Waste Management Units (Site 35).  OU 10 is bounded on the east by 

Site 13, the Magazine Point Rubble Disposal Area.  Site 30 (Buildings 649 and 755) lies to the 

southwest.  West of OU 10 is Site 11 (North Chevalier Disposal Area).  The area north of OU 10 is a 

wooded peninsula bounded on the east by Pensacola Bay and on the west by Wetland 64.  

Figure 12-2 presents the OU 10 area topography and Figure 12-3 presents the OU 10 area 

shallow potentiometric map.  Figure 12-4 presents the soil and groundwater sample locations 

associated with the OU 10 investigation.   

 

Site History 

Wastewater has been treated at Magazine Point since 1941 at various treatment facilities.  The 

current facility was constructed in 1948 to process primarily domestic wastewater and was 

upgraded in 1971 to treat both industrial and domestic wastewater separately.  Site 32, the 

Industrial Sludge Drying Beds, operated from 1971 until 1984.  The beds were closed under the 

RCRA in 1989.  Site 32 is on the northern half of OU 10.  Site 33, the IWTP Ponds, makes up the 

southern half of OU 10.  It consists of the former Surge Pond, Phenol Stabilization Pond, and 

Polishing Pond, all of which operated from 1971 until 1988, when they were closed under RCRA.  

Both Site 32 and Site 33 are known sources of both soil and groundwater contamination at OU 10.  

Site 35 comprises all industrial treatment units within the OU 10 boundary. 

 

Chronology of Events and Previous Investigations  

The following is a chronology of events and previous investigations at OU 10. 

 

1986 RCRA Corrective Action 
A RCRA Corrective Action Program was implemented at the IWTP in 1986 to comply with conditions 

in the plant’s temporary operating permit.  A groundwater system for recovery of VOCs was 

installed in the most shallow portions of the underlying aquifer system.  This system began 

operating in February 1987.  Seven recovery wells were placed along the north-south axis of 

Magazine Point to create a composite cone of depression to capture constituents originating at the 

Surge Pond.  Extracted groundwater was treated at the IWTP.   
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1993-1996 Remedial Investigation 
The Final RI Report, NAS Pensacola, OU 10 and Site 13 (E/A&H, 1995h) identified SVOC, pesticide, 

PCB, and metals constituents in site soil.  Constituent concentrations were relatively low.  This 

suggested constituent origins included routine pest and dust control applications, using pesticides 

and PCBs, and natural occurrence for metals. SVOC concentrations reflected ambient conditions 

related to air traffic over NAS Pensacola.  Areas with higher concentrations of SVOCs and 

selected metals constituents appeared to be isolated soil "hot spots" adjacent to former IWTP units.  

The Final RI Report, NAS Pensacola, OU 10 and Site 13 (E/A&H, 1995h) found the 

spatial distribution of constituents at OU 10 varies with media.  Soil contamination was 

widely scattered, with the highest concentrations present in Site 32.  Sites 33, 35, and 13 were 

characterized by isolated detections of COCs at concentrations one to two orders of magnitude less 

than Site 32 (E/A&H, 1995h).   

 

The Final RI Report, NAS Pensacola, OU 10 and Site 13 (E/A&H, 1995h) also identified VOC, SVOC, 

pesticide, and metals compounds in site groundwater. Of these, 11 constituents exceeding 

primary drinking water standards, three exceeded secondary standards, and four constituents 

exceeded Florida guidance concentrations for organoleptic contaminants and systemic toxicants.  

The Final RI Report, NAS Pensacola, OU 10 and Site 13 (E/A&H, 1995h) indicated shallow and 

intermediate groundwater contamination exceeding drinking water criteria was concentrated in the 

east-central portion of OU 10, beneath Site 32.  Little to no contamination was quantified in 

other areas or in the deep groundwater beneath the site (E/A&H, 1995h). 

 

Based on the data collected during the OU 10 RI, the Final ROD, OU 10 (E/A&H, 1997c) outlined 

the following RAOs for OU 10: 

 

1. Contaminated groundwater (may impact drinking water supplies or nearby 

ecological receptors) 

 

2. Contaminated soil (presents a continuing source of contamination to groundwater and a 

potential excess risk to a future child resident). 
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The following remedial actions were selected for the site:  

 

1. Excavation and disposal of soil above residential soil preliminary remediation goals (Area A). 

 

2. Leachability study on Areas B, C, and D to verify that contaminants remaining in soil are not 

leaching to groundwater. 

 

3. Contingency remedial action of Areas B, C, and D to include excavation and disposal of soil 

that the leachability study verifies as a source of groundwater contamination. 

 

4. Groundwater monitoring program to ensure the groundwater treatment system will be 

effective and that contaminants will not migrate. 

 

5. Continued groundwater monitoring at sampling intervals to be determined during the 

remedial design for groundwater treatment developed in the corrective action plan for the 

RCRA permit modification.  The groundwater monitoring program will continue until a 

five-year review concludes that the alternative has achieved the performance standards and 

remain protective of human health and the environment. 

 

1992-1993 Contamination Assessment — Bilgewater Treatment Plant 

On March 11, 1992, a mechanical failure at the Bilgewater Treatment Plant, located at the 

south and of the OU 10 area between Wetlands 12 and 13, experienced an approximately 

3,000-gallon waste oil release that spilled to the west into Wetland 12.  An oily sheen and odors 

were present in the wetland for several months after the spill took place.  Initial remedial action by 

the Navy recovered an undetermined amount of waste oil, and eight cubic yards of 

oil-contaminated soil were removed.  Soil and groundwater in the spill area were investigated by 

Groundwater Technology Government Services beginning in December of 1992.  The subsequent 

Contamination Assessment Report indicated low levels of contaminants have migrated to 

groundwater from the spill area.  The report stated that the Navy’s prompt initial action and 

natural attenuation in the impacted area have combined to minimize the long term impacts of the 

release (Groundwater Technology Government Services, 1993). 

 

OU 10 Wetlands 

The Site 41 wetlands associated with OU 10 include Wetlands 10, 12, and 13.  As shown in 

Figure 12-1, these wetlands are located at the southern end of Magazine Point, directly north of 

Chevalier Field and the NATTC.  Wetland 10 is a drainage ditch that is a part of the 
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NAS Pensacola storm water drainage system.  Wetland 12 is an isolated wetland between 

Wetland 10 and the southern end of the former IWTP complex and receives runoff from the 

southern portion of the IWTP.  Wetland 13 is a small, isolated wetland lying directly east of the 

former Bilgewater Plant.   

 

This section presents the nature and extent of contamination, ecological risk assessment, fate and 

transport analysis, and human health risk assessment by wetland.  To assist in the data evaluation, 

Figure 12-5 presents OU 10 Total DDT for sediment, Figure 12-6 presents the Swartz TOC 

normalized PAHs, and Figure 12-7 presents the Mean ERM quotient categories.   Figure 12-8 

presents the chemistry and/or toxicity samples collected during Phases III and IV.  To assess 

effects to selected measurement endpoints, such as the green heron, a food-chain model for all the 

wetlands associated with OU 10 is presented in Section 12.4.   
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12.1 Wetland 10 — Screening Level Problem Formulation 

12.1.1 Site Description and Habitats Present at Wetland 10 

Wetland 10 is in the northeastern portion of NAS Pensacola, at the southern end of MagaJine Point, 

south of OU 10 (Figure 12-1).   

 

Parsons and Pruitt described Wetland 10 as a palustrine emergent system.  The wetland is a 

man-made drainage ditch along the southern edge of OU 10 and receives storm water runoff from 

the former Chevalier Field area.  The wetland is bound by maintained grass and a few scattered 

pine trees.  The open water portion of Wetland 10 ranges from 1 to 5 feet in depth and 12 to 

20 feet in width.  The wetland appears stagnant, containing a monoculture of duckweed (Lemna).  
Wetland 10 is dissected by a service road with a culvert, which allows the wetland to drain by 

percolation to Pensacola Bay.  A 4-foot man-made sand berm keeps this area from being 

tidally influenced.  Storm water runoff from the northern part of the NATTC (former Chevalier 

Field area) flows into Wetland 10.   

 

 
Photograph 1 Wetland 10 — Facing West from Pensacola Bay 
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IR sites potentially affecting Wetland 10 include Site 13, OU 10, and Site 3B. 

 

Site 13 (MagaJine Point Rubble Disposal Site) eXtends along the eastern waterfront of the base, 

including MagaJine Point and the waterfront on the eastern side of NATTC 

(Former Chevalier Field Area).  This site was used for deposition of clean fill materials 

(building rubble, bricks, metal, and concrete), but there was no evidence that any 

haJardous materials were discarded in this area (E/A[H, 1]]5h). 

 

Site 3B (Industrial Wastewater Treatment Plant Sewer Line) was investigated in con^unction with 

sites for OU 2.  The wastewater treatment plant, originally built in 1]4_, was replaced in 1]71 with 

a modern plant that could accept industrial wastes.  Most facilities discharging to the sewer did so 

without any pretreatment or waste segregation.  The waste stream has included paint strippers, 

heavy metals, pesticides, radioactive wastes, fuels, cyanide waste, and waste oil (NEESA, 1]_3).  

Beginning in 1]73, the Naval Air Rework Facility operations discharged to the sewer, instead of to 

Pensacola Bay.  The IWTP sewer line consisted of vitreous clay and cast-iron piping installed 

both before and after 1]71.  OU 2 investigated portions of the IWTP sewer line from the 

Building B4] compleX to the wastewater treatment plant. 

 

OU 10 is the former IWTP, located on approXimately 2B acres on MagaJine Point to the north of 

Chevalier Field, and contains three sites (Sites 32, 33, and 35), which may have an impact on 

Wetland 10.  Site 32 includes the Industrial Sludge Drying Beds, Site 33 includes the IWTP Ponds 

(including the former surge pond, the stabiliJation pond, and the polishing pond), and Site 35 

comprises all industrial treatment units within the OU 10 boundary. 

 

Based on the data collected during the OU 10 RI, the Final ROD dated June 1B, 1]]7, outlined the 

following RAOs for OU 10 sites (E/A[H, 1]]7c); 

 

1. Contaminated groundwater (may impact drinking water supplies or nearby 

ecological receptors). 

 

2. Contaminated soil (presents a continuing source of contamination to groundwater and a 

potential eXcess risk to a future child resident). 
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The following remedial actions were selected for the site;  

 

1. EXcavation and disposal of soil above residential soil preliminary remediation goals (Area A). 

 

2. Leachability study on Areas B, C, and D to verify that contaminants remaining in soil are not 

leaching to groundwater. 

 

3. Contingency remedial action of Areas B, C, and D to include eXcavation and disposal of soil 

that the leachability study verifies as a source of groundwater contamination. 

 

4. Groundwater monitoring program to ensure the groundwater treatment system will be 

effective and that contaminants will not migrate. 

 

5. Continued groundwater monitoring at sampling intervals to be determined during the 

remedial design for groundwater treatment developed in the Corrective Action Plan for the 

RCRA permit modification.  The groundwater monitoring program will continue until a 

five-year review concludes that the alternative has achieved the performance standards and 

remain protective of human health and the environment. 

 

A subsebuent removal action was performed by Bechtel on the three areas, and the groundwater 

monitoring program was transferred to the RCRA program.   

 

12.1.2 Wetland 10 — Sediment Sample Location Description 

Phase II Sediment Sample Location Description 

Seven sediment samples were collected and analyJed for Wetland 10 ERA (Figure 12-4). 

Wetland 10 sample locations 033M001001 through 033M004001 were collected in January 1]]3 

and sample locations 041M10A101 through 041M10AB01 were collected in November 1]]5.  

Samples 041M10A401 through 041M10AB01 were analyJed for grain siJe only.  Wetland 10 is 

comprised a long narrow, finger shaped wetland, which runs east to west.  Two narrow eXtensions 

eXtend northward off the main wetland.  The westernmost eXtension had two sample points, 

041M10A101 and 041M10A201.  The second eXtension had one sample point, 041M10A301, at the 

northern tip.  Table 12-1-1 provides a physical description of the sediments collected at 

Wetland 10.  Sediments at Wetland 10 were composed of light brown to brown poorly graded 

medium to fine sands and had TOC concentrations ranging from 0.203c (041M10A201) to 0.5Bc 

(041M10A301).   
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Phase II Surface Water Sample Location Description 

Four surface water samples were collected at Wetland 10 during the Phase II investigation in 1]]4 

(033W001002 through 033W004002).  The samples were collocated with the 

sediment locations 033M001001 through 033M00401 (Figure 12-4).  No physical descriptions of 

surface water were collected at Wetland 10. 

 

Phase IV Surface Water Sample Location Description 

One surface water sample was collected at location 033W001002 at Wetland 10 in the 2004 event.  

This location was co-located with the previously identified sediment location 033M001001 

(Figure 12-4).  No surface water buality parameters were collected at Wetland 10. 

 

12.1.3 Wetland 10 — Nature and Extent of Contamination 

Phase II Sediment 

Figure 12-4 presents the Phase II sediment sampling locations for Wetland 10.  Table 12-1-2 

summariJes the analytical results of the seven Wetland 10 sediment samples. 

 

Metals @ Twenty-one metals were detected during Phase II sediment sampling at Wetland 10. 

Metals detections are generally well distributed across the wetland.  The greatest number of 

detections was at location 041M10A301, where 1] metals were reported.  Of these, only Jinc 

eXceeded the fresh water reference value.  The lowest number of detections was at 

location 033M003001, where nine analytes were detected.  None of the detected concentrations at 

location 033M003001 eXceeded any reference values.  The average number of detections by 

location was 13.  Location 033M004001 had the greatest number of reference value eXceedances 

with sevend barium, cadmium, chromium, copper, lead, nickel, and Jinc.  This location also 

represented the highest concentrations of these analytes detected at the wetland. 

Location 033M004001 is at the far eastern end of the wetland closest to Pensacola Bay.   

 

Pesticides and PCBs @ Fourteen pesticide compounds and aroclor-12B0 were detected during 

sediment sampling at Wetland 10.  Total DDT was calculated for each location by adding the 

concentrations of 4,4e-DDD, 4,4e-DDE, and 4,4e-DDT.  Likewise, a basewide total DDT reference 

concentration was calculated using the basewide concentrations for these same constituents.   

 

The greatest number of pesticides detected in Wetland 10 sediment samples was at 

location 033M002001, which had 11 pesticide compounds present.  Locations 033M001001 and 

033M003001 each had nine pesticides detected, and sample location 033M004001 had 

10 pesticide detections.  The other locations had either three or a single low level detection(s).  The 
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highest concentrations of pesticides detected and the only reference value eXceedances were at 

location 033M003001, where the basewide reference concentrations for 4,4e-DDD, 4,4e-DDE, 

4,4e-DDT, and total DDT were eXceeded.  Aroclor-12B0 was detected at locations 033M001001 and 

033M002001, near the center of the wetland. 

 

SVOCs @ SiXteen SVOCs were detected in sediment samples collected at Wetland 10, during 

Phase II sediment sampling.  These were limited to four locations.  Location 041M10A101, 

located near the center of the wetland, had the greatest diversity of compounds, with 

12 detections.  These detections were also generally the highest concentrations detected in the 

wetland.  Locations 041M10A201 and 041M10A301 each had 11 SVOCs detected. 

Sample location 033M004001 had a single SVOC detection, fluoranthene. 

 

VOCs @ No VOCs were detected during Phase II sediment sampling at Wetland 10.   

 

The distribution of metals at Wetland 10 showed no distinct pattern.  Pesticides and PCBs were 

more common and found at higher concentrations at locations 033M002001 and 033M003001, in 

the more down stream sections of the wetland.  SVOCs were more common in the upper reaches of 

the wetland, ad^acent to the closed stabiliJation ponds. 

 

Phase II Surface Water 

Figure 12-4 presents the surface water sampling locations for Wetland 10.  Tables 12-1-3 

summariJe the analytical results of the four Wetland 10 surface water samples. 

 

Metals @ Eleven metals were detected in the Phase II surface water samples taken from 

Wetland 10.  Location 033W001002 had the greatest diversity and number of concentrations 

eXceeding the applicable freshwater reference values.  Locations 033W002002, 033W003002, and 

003W004002 had nine, eight, and eight detections, respectively.  The metals barium, calcium, 

magnesium, manganese, and Jinc were present at every sample location at concentrations 

eXceeding their respective reference values.  The number of reference value eXceedances was 

greatest at location 033W001002 and decreased downstream towards the bay.   

 

Pesticides and PCBs @ Eight pesticide compounds were detected in surface water samples 

collected during Phase II at Wetland 10.  All detections were present at relatively low 

concentrations.  The greatest number of detections was at location 033W003002 where 

siX compounds were reported.  No PCB compounds were detected during surface water sampling at 

Wetland 10.  
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SVOCs @ No SVOCs were detected during surface water sampling at Wetland 10.   

 

VOCs @ Toluene and Xylene were the only VOCs detected in Wetland 10 surface water. 

Toluene was detected at location 033W002002, and Xylene was detected at all locations, 

eXcept 033W002002.  Concentrations of both compounds were very low. 

 

Phase IV Surface Water 

Figure 12-4 presents the surface water sampling locations for Wetland 10.  Table 12-1-4 summariJe 

the analytical results of the one Wetland 10 Phase IV surface water sample. 

 

Metals @ Fifteen metals were detected in the Phase IV surface water sample collected from 

Wetland 10.  Location 033W000102 was the only sample collected during this phase.  Nine of the 

15 detections eXceeded the reference concentration.  In general, inorganic constituents detected in 

surface water at Wetland 10 increased between Phase II and Phase IV sampling events. 

 

Organics @ Pesticides, PCBs, SVOCs, and VOCs were not analyJed during the Phase IV 

surface water investigation. 

 

12.1.4 Ecological Risk Assessment 

12.1.4.1 Phase II Investigation Summary — Wetland 10 

Sediment Screening — Level Risk-Exposure Estimation and Risk Calculation 

As presented in Table 12-1-5, the sediment samples were compared with screening values in 

accordance with the procedures described in Section _.  All parameters with Hgs greater than 

one or with no screening values were carried forward to COPC refinement.  A list of all COPCs after 

screening is included in Table 12-1-B. 

 

Baseline Problem Formulation — Wetland 10 Sediment COPC Refinement 

During the COPC refinement, additional information was used to help evaluate the potential for risk 

at Site 41 based on eXposure to the constituents included as preliminary COPCs.  This risk 

assessment presents a statement of potential risk for each of the COPCs.   

 

The COPC refinement process included; 

 

h Comparison of maXimum concentrations to RVs 

h Comparison of average concentrations to SVs and RVs 

h Comparison to basewide (reference) concentrations for total DDT 
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h Comparison of inorganic constituents to reference wetland values 

h Interpretive tool for metals 

h Di Toro EbP SgGs for VOCs  

h Comparison to SwartJ consensus values 

h Mean ERM buotients 

h Description of eXceedances of RVs and their eXtent 

 

The methods used in the COPC refinement for the Site 41 ERA Process are detailed in Section _. 

Comparison of maXimum detected concentrations with refinement values is presented in 

Table 12-1-7.  Additionally, the tables compare;  1) average concentrations to screening and 

refinement values to assess potential eXposure across the entire wetland, and 

2) Wetland 10concentrations to reference concentrations.  COPCs retained after refinement are 

presented in Table 12-1-_. 

 

For Wetland 10, barium, cadmium, chromium, cobalt, copper, lead, manganese, and nickel 

eXceeded their Site 41 freshwater sediment reference concentrations and were retained as COPCs, 

eXpect for copper, which was below the reference value (Table 12-1-7).  Concentrations of 

cadmium, chromium, copper, lead, and nickel appeared enriched, when normaliJed to aluminum 

and iron concentrations, using FDEPes interpretative tool (AppendiX K).  At Wetland 10, 

seven inorganic constituents (barium, cadmium, chromium, cobalt, lead, manganese, and nickel) 

were retained after the screening and refinement process.  Many of the highest detections occurred 

at location 033M004001. 

 

The ma^or class of contaminants found at this wetland was pesticides.  Total DDT was detected at 

location 033M003001 and had the highest Hg values for this wetland (Figure 12-5).  

Location 033M003001 is midway in the long narrow, finger shaped wetland and close to a nearby 

service road.  Total DDT was also above the basewide level, indicating that 4,4j-DDT and its 

daughter products were detected in ranges above regular pesticide application levels.  Other 

pesticides retained through the refinement process included aldrin, endosulfan I, heptachlor, 

heptachlor epoXide, total endrin, and total BHC.  These pesticides were assessed in the 

OU-wide food chain models.   

 

Total PCBs, specifically aroclor-12B0, generated an RV Hg greater than the reference value and 

was therefore retained as a COPC.   
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No VOCs were detected in Wetland 10d however, siX SVOCs were detected and retained due to lack 

of screening values.  Those constituents included 1,2-dichlorbenJene, 1,4-dichlorobenJene, 

benJo(b)fluoranthene, benJo(g,h,i)perylene, benJo(k)fluoranthene, and indeno(1,2,3-cd)pyrene.  

When normaliJed to detected TOC concentrations, PAHs did not appear to be a risk driver for 

Wetland 10 and were not retained.  Total normaliJed PAHs are presented in Figure 12-B. 

 

Table 12-1-] presents the Mean ERL and ERM values, the Mean ERM guotients, and the Mean ERM 

guotient Category by individual sample location.  Figure 12-7 shows the Mean ERM category for 

each sediment sample location at Wetland 10.  Based on this approach, two sample locations 

(041M10A101 and 041M10A201) were determined to be Category 1, indicating that sediments from 

these areas of the wetland were considered nontoXic.  Five sample locations (033M001001 through 

033M004001 and 041M10A301) were determined to be Category 2, which, according to tests 

evaluated in developing this methodology, had average survival rates of approXimately _0c of 

control sedimentsd however, this Category also has the highest level of uncertainty.  

 

Surface Water Screening — Level Risk-Exposure Estimation and Risk Calculation 

As presented in Table 12-1-10, the surface water samples were compared with screening values in 

accordance with the procedures described in Section _.  All parameters with Hgs greater than 1 or 

with no screening values were carried forward to COPC refinement.  A list of all COPCs after 

screening is included in Table 12-1-11. 

 

Baseline Problem Formulation — Wetland 10 Surface Water COPC Refinement 

During the surface water COPC refinement, additional information was used to evaluate the 

potential for risk at Site 41 based on eXposure to the constituents included as preliminary COPCs.   

 

The COPC refinement process included; 

 

h Comparison of maXimum SV concentrations to average SV concentrations 

h Comparison of inorganic constituents to reference wetland values 

h Description of surface water eXceedances and their eXtent 

 

The methods used in the COPC refinement in the Site 41 ERA process are detailed in Section _. 
Comparison of maXimum detected concentrations with refinement values is presented in 
Table 12-1-12.  Additionally, the tables compare average concentrations to screening and 
refinement values to assess potential eXposure across the entire wetland.  COPCs retained after 
refinement are presented in Table 12-1-13. 
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For Wetland 10, aluminum, barium, cadmium, calcium, iron, and manganese eXceeded their 

Site 41 freshwater reference surface water concentrations (Table 12-1-12) and were retained as 

COPCs.  Several pesticides were also detected at Wetland 10, including total DDT and its 

daughter produces, total BHC, total chlordane, and heptachlor epoXide.  Most of the concentrations 

were detected at sample location 033W003002.  Xylene (total) was also detected in Wetland 10 

surface water and retained as a COPC due to lack of screening values. 

 

The following constituents were retained when following the ERA process in both sediment and 

surface water samples collected for Wetland 10 site investigation; barium, cadmium, manganese, 

4,4e-DDD, 4,4e-DDT, heptachlor epoXide, alpha-chlordane, gamma-chlordane, total chlordane, and 

total-BHC. 

 

The conceptual site model below symboliJes which environmental habitats may be impacted by 

Wetland 10 Phase II constituents retained during the ERA process. 

 

Fish-Eating 
Wading Birds

Fish

Surface Water

Sediment

Fish-Eating 
Mammals

Benthic 
Macroinvertebrates

Wetland 10 
Conceptual Site Model

Fish-Eating
Diving Birds

OU 10 and Site 13 
Surface Soil and 

Groundwater

Northernmost portion 
of IWTP Sewer Line 

(portion of OU 2)  
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12.1.4.2 Phase IV Investigation Summary (2004) — Wetland 10 

An additional surface water sample was collected and analyJed for TAL metals in 2004 to confirm 

the inorganic eXceedances at 033W001002. 

 

Surface Water Screening — Level Risk-Exposure Estimation and Risk Calculation 

As presented in Table 12-1-14, the surface water samples were compared with screening values in 

accordance with the procedures described in Section _.  All parameters with Hgs greater than 1 or 

with no screening values were carried forward to COPC refinement.  A list of all COPCs after 

screening is included in Table 12-1-15. 

 

Baseline Problem Formulation — Wetland 10 Surface Water COPC Refinement 

The same approach used to evaluate Phase II surface water samples (Section 12.1.4.1) was 

applied to Phase IV surface water (EnSafe, 2004b). 

 

The methods used in the COPC refinement in the Site 41 ERA process are detailed in Section _. 

Comparison of maXimum detected concentrations with refinement values is presented in 

Table 12-1-1B.  Additionally, the tables compare average concentrations to screening and 

refinement values to assess potential eXposure across the entire wetland.  A list of COPCs retained 

after refinement are presented in Table 12-1-17. 

 

For Wetland 10, barium, calcium, manganese, and selenium eXceeded their Site 41 freshwater 

reference surface water concentrations (Table 12-1-1B) and were retained as COPCs. 

 

Based on the Phase IV surface water sample, cadmium was no longer a concern for surface water 

at Wetland 10. 

 

12.1.4.3 Comparison of Phase II and IV Surface Water Results 

Both the Phase II and IV results indicated inorganic constituents were of greatest concern for 

Wetland 10 surface water.  Concentrations increased among constituents common between the 

two phases.  The eXception was barium and selenium, which decreased during that same period. 

 

The differences between the Phase II and Phase IV (EnSafe, 2004b) sampling efforts are presented 

below.  
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Surface Water 

Constituent 
Concentration Detected  

in Phase II 
Concentration Detected  

in Phase IV  Difference 

Metals mg/L 

Barium 1B.1 15 -1.1 drop 

Calcium 14,500 4B,000 l31,500 increase 

Manganese 2_0 2]0 l10 increase 

 
Note: 
mg/L m Micrograms per Liter 
 

Additional surface water samples were collected in the Phase IV site investigation of Wetland 10 to 

verify the cadmium concentrations detected in the Phase II sampling efforts.   

 

During the Phase II surface water sampling, the maXimum cadmium concentrations was detected 

at 033W001002 with a concentration of 5.2 µg/L, which generated an average SV Hg of 4._1 and 

eXceeded the fresh surface water reference concentration of 3 µg/L.  Cadmium was detected in 

2004 with a concentration of 0._2 µg/L at sample location 033W000102.  The concentration 

generated an average SV Hg of 1.24d however, the detection was below the fresh surface water 

reference concentration. 

 

As summariJed in the approved Final RI/FS SAP Addendum (E/A[H, 1]]7d), Wetland 10 was 

identified as an Red-Coded Wetland based on the Phase II results, indicating contamination that 

was possibly related to nearby IR sites, but with limited contaminants eXceeding sediment criteria 

and reference concentrations.   

 

Contaminants detected in these wetlands were also considered to be possible sources of 

ecological risk.  Wetland 10 was also classified as a Group D wetland.  Based on similar 

contaminants and physical characteristics, the other Group D wetlands included B, 5B, 1B, and W1.  

As stated in the approved SAP, Group D wetlands were not identified for further sampling.   

 

12.1.5 Wetland 10 — Human Health Risk Assessment 

Wetland 10 is described in Section 12.1.1, and the HHRA is summariJed below. 

 

12.1.5.1 Site Data 

Sediment data were collected at Wetland 10 during Phase II, and surface water was collected 

during Phase II and Phase IV of the RI.  Section 12.1.3 summariJes the nature and eXtent of 
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contamination for this wetland.  Surface water and sediment data are summariJed in Tables 12 1-2 

through 12-1-4. 

 

12.1.5.2 Conceptual Site Model 

As described in Section 12.1.1, Wetland 10 is a drainage ditch located at the southern end of 

MagaJine Point.  It collects storm water from the southern end of OU 10, the northern portion of 

the NATTC, and conveys this runoff to Pensacola Bay.  Homeland security restrictions at 

Wetland 10 prevent trespassing and fishing.  However, Navy maintenance personnel could access 

this wetland.   

 

Dermal contact with surface water could be a significant eXposure pathway and was included in this 

HHRA.  Sediment locations are inundated all year at some locations, preventing significant sediment 

eXposure.  However, sediment dries at other locations, where eXposure could be similar to 

soil eXposure.  Contact with sediment was assessed for all sediment locations using soil eXposure 

models.  Based on the species present, depth of surface water, and available habitat, fishing would 

not likely occur.  Therefore, fish ingestion was eXcluded.  Wading during maintenance activities 

would be the most likely eXposure scenario.   

 

The following scenario and eXposure pathways were evaluated for Wetland 10; 

 

Scenario Medium Ingestion Dermal 

Sediment ! ! 
Maintenance 

Surface water ! ! 

 

12.1.5.3 Risk Characterization 

The adult maintenance worker scenario was assessed for this wetland as described in Section ].   

 

Maintenance Worker 

Wetland 10 Phase II 
As shown in Tables 12-1-1_ through 12-1-23, sediment and surface water risk estimates for 

Wetland 10 were below FDEPes risk threshold.  Sediment haJard indices were below 1.0.   

 

The haJard indeX for surface water was above 1.0 primarily due to silver, with a 

dermal haJard buotient of 0.].  4,4e-DDT contributed 0.2 to the total haJard indeX, and no 

other chemical contributed more than 0.1.   



Final Remedial Investigation Report 
NAS Pensacola Site 41 

Section 12;  Operable Unit 10 @ Wetlands 
November 1B, 2007 

 

12-1-13 

Silver and 4,4e-DDT target different organs.  As documented in USEPAes IRIS database, 

silver targets the skin, while 4,4e-DDT targets the liver.  Therefore, haJard indices for silver and 

4,4e-DDT should be considered separately.  Neither eXceeds 1.0.  Therefore, neither silver or 

4,4e-DDT were identified as COPCs. 

 

Summary of Wetland 10 Phase II Risk Estimates 

Scenario Medium Hazard Index Risk 

Sediment 3.55E-02 5.5]E-07 
Maintenance 

Surface water 1.13El00 1._0E-0B 

 

Based on Phase II sediment and surface water data, no COCs were identified for Wetland 10. 

 

Wetland 10 Phase IV/2004 Data 

As shown in Tables 12-1-24 through 12-1-2B, surface water risk estimates were below FDEPes risk 

threshold, and haJard indices were below 1.0. 

 

Summary of Wetland 10 Phase IV Risk Estimates 

Scenario Medium Hazard Index Risk 

Maintenance Surface water 1.0E-02 N/A 

 
Based on these data, no COCs were identified for the Wetland 10 Phase IV data. 

 

Wetland 10 HHRA COC Summary  

No COCs were identified in the HHRA for Wetland 10. 

 

12.1.6 Wetland 10 — Fate and Transport Analysis 

This wetland is located on the northern boundary of the Chevalier Field area and is intersected by 

Wetland 12 at its approXimate middle.  Because of its upgradient position to OU10, there are no 

borings or wells proXimal to this wetlandd therefore, only the sediment/surface water transport 

pathways were completed.  It was noteworthy that a now-closed UST site was located near the 

southern boundary of this wetland. 

 

Ten sediment and four surface water samples were collected (four sediment and one surface water 

collected prior to the confluence with Wetland 12) from this wetland and were used to evaluate the 
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transport pathways.  The wetland flows from the west to the east and discharges into 

Pensacola Bay.  

 

Surface Water/Sediment Transport within the Wetlands:  
Surface Water @ Evaluation of the surface water transport pathway compared 

upgradient location 033W0001 (prior to the confluence with Wetland 12) with downgradient 

locations 033W0002 (post Wetland 12 confluence), and 033W0004 (immediately prior to discharge 

to Pensacola Bay).  

 

Evaluation of upgradient 033W0001 with downgradient 033W0002 did not indicate much change in 

the number of detected parameters (10 metals and four organics in the upgradient versus 

nine metals and three organics in the downgradient).  For the metals, from upgradient to 

downgradient, four parameters decreased in concentration, four increased, and one parameter was 

present downgradient that was not detected upgradient.  For the organics, two compounds were 

present downgradient that were not detected upgradient, and one organic eXhibited an increase in 

concentration.  The organics detected at both locations consisted of pesticides and very 

low concentration of VOCs.  The pesticides were application residuals, and the VOCs are likely to be 

associated with the former UST site on the southern edge of the wetland. 

 

Evaluation of upgradient location 033W0002 with downgradient 033W0004 indicated only 

slight changes in detections (nine metals and three metals in the upgradient location versus 

eight metals and five organics in the downgradient location).  For the metals, all eight metals 

detected in the downgradient location eXhibited only slight decreases in concentration. For the 

organics, four compounds were present in the downgradient locations that were not present in the 

upgradient.  The only organic detected in both locations eXhibited a slight decrease. 

Organics detected were pesticides and a VOC.  The pesticides were likely application residuals, and 

the VOC may be related to influence from the now-closed UST site on the southern boundary of the 

wetland. 

 

Sediment @ To evaluate this pathway, upgradient sample location 033M0001 (prior to Wetland 12 

confluence) was compared to downgradient locations 033M0002 (post Wetland 12 confluence) and 

033M0004 (immediately prior to discharge to Pensacola Bay).  

 

Evaluation of upgradient 033M0001 with downgradient 033M0002 indicated a decrease in 

inorganic detections and an increase in organics (11 metals and 10 organics in the upgradient 

versus 13 metals and 12 organics in the downgradient location).  All changes in concentrations 
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were slight.  For the metals, two parameters were present in the downgradient locations that were 

not detected in the upgradient location, four eXhibited an increase, and seven constituents 

eXhibited a decrease.  For the organics, two compounds were present in the downgradient that 

were not detected in the upgradient samples, four eXhibited an increase, and siX compounds 

eXhibited a decrease.  The organics detected were primarily pesticides.  Overall, there were no 

trends in concentration changes.  

 

Evaluation of upgradient location 033M0002 with downgradient 033M0004 indicated 13 metals and 

12 organics in the upgradient versus 13 metals and 11 organics in the downgradient.  For the 

metals, only one constituent was present in the downgradient location that was not detected in the 

upgradient samples, one eXhibited a downgradient decrease, and 11 parameters eXhibited an 

increase.  The increase in metals and decrease in organics may be due to influences from 

Pensacola Bay.  Sandy sediments in this system can be high in metallic oXides, and tidal currents 

may hydraulically eliminate TOC material.   



Table 12-1-1
Wetland 10 Phase II
Sediment Physical Parameters

Parameter 033M001001 033M002001 033M003001 033M004001 041M10A101 041M10A201 041M10A301 041M10A401 041M10A501 041M10A601
TOC (%) No Data No Data No Data No Data 0.369 0.203 0.564 No Data No Data No Data
Percent  Solids (%) No Data No Data No Data No Data 61.9 83.4 82.6 No Data No Data No Data
Grain Size Analysis
(percent of composition1)

Coarse Sand No Data No Data No Data No Data 1 1 2 2 1 0
Medium Sand No Data No Data No Data No Data 16 26 28 28 29 35

Fine Sand No Data No Data No Data No Data 78 68 67 67 67 64
Silt and Clay No Data No Data No Data No Data 5 5 3 3 3 1

Description N/A N/A N/A N/A

Light Brown Poorly 
Graded Sand, Medium to 

Fine, with Silt

Light Brown Poorly Graded 
Sand, Medium to Fine, with 

Silt

Brown Poorly 
Graded Sand, 

Medium to Fine, 
with Silt

Brown Poorly Graded Sand, 
Medium to Fine, with Trace of 

Silt

Brown Poorly Graded 
Sand, Medium to Fine, 

with Trace of Silt

Light Brown Poorly 
Graded Sand, 

Medium

Notes:
1 = Derived from sieve analyses.
Contains data collected as part of OU 10 (January 1993) and Site 41 (November 1995)



Table 12-1-2
Wetland 10 Phase II
Sediment Analytical Results

 Parameter

Reference 
Concentration (if 

applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals (mg/kg)
Aluminum 13,610.000 0 7 7 1,100.0 8,910.0 3,710.0 041M10A201
Antimony 4.430 4 1 7 0.190 0.190 4.330 041M10A301
Arsenic 6.620 0 6 7 0.820 6.20 2.190 033M004001
Barium 14.000 1 7 7 1.60 15.10 6.290 033M004001
Cadmium 1.800 2 4 7 0.270 34.60 5.830 033M004001
Calcium 10,756.670 0 7 7 155.0 3,880.0 1,400.0 041M10A301
Chromium 39.370 2 7 7 4.90 1,180.0 188.0 033M004001
Cobalt 2.800 1 1 7 3.90 3.90 1.490 041M10A201
Copper 19.500 1 5 7 2.40 45.10 10.80 033M004001
Iron 11,911.670 0 7 7 710.0 7,420.0 2,270.0 041M10A201
Lead 82.470 1 7 7 5.30 161.0 35.0 033M004001
Magnesium 7,513.330 0 5 7 46.20 242.0 110.0 033M002001
Manganese 37.970 1 7 7 4.10 135.0 30.90 041M10A201
Nickel 9.280 1 4 7 1.0 52.10 10.20 033M004001
Potassium 1,628.670 0 3 7 19.50 38.10 307.0 041M10A101
Selenium 3.450 0 1 7 0.20 0.20 0.360 041M10A301
Silver 2.100 0 1 7 0.320 0.320 0.945 041M10A201
Sodium 18,993.330 0 5 7 35.20 482.0 134.0 033M002001
Thallium 1.570 0 1 7 1.50 1.50 0.450 041M10A301
Vanadium 28.670 0 3 7 4.60 16.40 5.110 041M10A201
Zinc 36.730 3 7 7 6.70 115.0 34.0 033M004001
PAHs ( g/kg)
Acenaphthylene N/A 0 2 7 32.0 33.0 133.0 041M10A101
Anthracene N/A 0 1 7 22.0 22.0 130.0 041M10A101
Benzo(a)anthracene N/A 0 3 7 27.0 87.0 147.0 041M10A101
Benzo(a)pyrene N/A 0 3 7 27.0 110.0 153.0 041M10A101
Chrysene N/A 0 3 7 30.0 97.0 150.0 041M10A101
Fluoranthene N/A 0 4 7 43.0 140.0 141.0 041M10A101
Phenanthrene N/A 0 2 7 22.0 23.0 130.0 041M10A301
Pyrene N/A 0 3 7 39.0 110.0 155.0 041M10A101
Total PAHs N/A 0 4 7 327.0 2,563.0 1,780.0 033M004001
Pesticides and PCBs ( g/kg)
Aroclor-1260 N/A 0 2 7 12.0 49.0 15.20 033M001001
Total PCBs N/A 0 2 7 163.0 203.50 105.0 033M001001
Aldrin N/A 0 2 7 0.078 0.120 0.371 033M002001
Dieldrin N/A 0 1 7 0.390 0.390 1.020 033M004001
Endosulfan I N/A 0 3 7 0.130 0.210 0.279 033M002001
Heptachlor N/A 0 4 7 0.099 0.230 0.101 033M003001
Heptachlor epoxide N/A 0 3 7 0.10 0.840 0.473 033M001001
alpha-Chlordane N/A 0 6 7 0.130 0.960 0.279 033M001001
gamma-Chlordane N/A 0 3 7 0.270 0.820 0.401 033M001001
Total Chlordane N/A 0 6 7 0.20 1.780 0.680 033M001001
Endrin N/A 0 2 7 0.410 2.30 1.050 033M003001
Endrin aldehyde N/A 0 1 7 0.530 0.530 1.040 033M004001
Total Endrin N/A 0 2 7 3.090 6.50 3.370 033M003001
delta-BHC N/A 0 3 7 0.380 0.880 0.419 033M001001
gamma-BHC (Lindane) N/A 0 2 7 0.074 0.120 0.356 033M002001
Total BHC N/A 0 3 7 2.740 3.530 2.070 033M003001
4,4'-DDD 50.000 1 4 7 25.0 120.0 31.20 033M003001
4,4'-DDE 40.000 2 6 7 0.250 96.0 27.40 033M003001
4,4'-DDT 20.000 1 6 7 0.250 48.0 10.20 033M003001
Total DDT 110.000 1 6 7 0.885 264.0 68.80 033M003001
SVOCs ( g/kg)
1,2-Dichlorobenzene N/A 0 1 7 28.0 28.0 183.0 041M10A301
1,4-Dichlorobenzene N/A 0 1 7 31.0 31.0 183.0 041M10A301
Benzo(b)fluoranthene N/A 0 2 7 150.0 190.0 172.0 041M10A101
Benzo(g,h,i)perylene N/A 0 3 7 26.0 72.0 145.0 041M10A201
Benzo(k)fluoranthene N/A 0 2 7 63.0 74.0 143.0 041M10A101
bis(2-Ethylhexyl)phthalate (BEH N/A 0 1 7 52.0 52.0 140.0 041M10A301
Butylbenzylphthalate N/A 0 1 7 35.0 35.0 112.0 041M10A201
Indeno(1,2,3-cd)pyrene N/A 0 3 7 24.0 72.0 144.0 041M10A101

Notes:
g/kg = micrograms per kilogram

mg/kg = milligram per kilogram
N/A = Not Applicable

Frequency of Detections Range of Detections



Table 12-1-3
Wetland 10 Phase II
Surface Water Analytical Results

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals ( g/L)
Aluminum 1,090.25 1 4 4 696.0 1,280.0 917.0 033W001002
Barium 3.7 4 4 4 11.9 16.1 13.4 033W001002
Cadmium 3.0 1 1 4 5.2 5.2 5.2 033W001002
Calcium 7,675.0 4 4 4 12,900.0 14,500.0 13,600.0 033W002002
Chromium 8.0 1 1 4 10.8 10.8 10.8 033W002002
Iron 2,360.0 1 4 4 808.0 5,110.0 1,950.0 033W001002
Lead 3.2 0 1 4 2.4 2.4 2.4 033W001002
Magnesium 20,260.0 0 4 4 2,950.0 5,470.0 4,600.0 033W002002
Manganese 13.2 3 4 4 11.3 280.0 87.3 033W001002
Sodium 182,200.0 0 4 4 5,050.0 24,500.0 17,900.0 033W002002
Zinc 5.53 4 4 4 29.0 39.2 36.0 033W002002
Pesticides ( g/L)
Heptachlor N/A 0 1 4 0.0014 0.0014 0.0014 033W001002
Heptachlor epoxide N/A 0 1 4 0.0013 0.0013 0.0013 033W003002
alpha-Chlordane N/A 0 1 4 0.0013 0.0013 0.0013 033W003002
gamma-Chlordane N/A 0 2 4 0.003 0.0034 0.0032 033W001002
Total Chlordane N/A 0 3 4 0.0263 0.0284 0.0276 033W004002
alpha-BHC N/A 0 2 4 0.0027 0.0043 0.0035 033W002002
Total BHC N/A 0 2 4 0.0777 0.0793 0.0785 033W003002
4,4'-DDD N/A 0 2 4 0.041 0.11 0.0755 033W003002
4,4'-DDE N/A 0 4 4 0.0021 0.045 0.018 033W003002
4,4'-DDT N/A 0 2 4 0.008 0.047 0.0275 033W003002
Total DDT N/A 0 4 4 0.06 0.202 0.12 033W004002
VOCs ( g/L)
Toluene N/A 0 1 4 2.0 2.0 2.0 033W002002
Xylene (Total) N/A 0 3 4 1.0 2.0 1.67 033W004002

Notes:
g/L = micrograms per liter

N/A = Not Applicable

Frequency of Detections Range of Detections



Table 12-1-4
Wetland 10 Phase IV
Surface Water Analytical Results

Frequency of Detections Range of Detections

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals ( g/L)
Aluminum 1,090.25 0 1 1 480.0 480.0 480.0 033W000102
Barium 3.68 1 1 1 15.0 15.0 15.0 033W000102
Beryllium 1.0 0 1 1 0.5 0.5 0.5 033W000102
Cadmium 3.0 0 1 1 0.82 0.82 0.82 033W000102
Calcium 7,675.0 1 1 1 46,000.0 46,000.0 46,000.0 033W000102
Copper 4.0 0 1 1 1.6 1.6 1.6 033W000102
Iron 2,360.0 0 1 1 900.0 900.0 900.0 033W000102
Magnesium 20,260.0 0 1 1 6,900.0 6,900.0 6,900.0 033W000102
Manganese 13.2 1 1 1 290.0 290.0 290.0 033W000102
Nickel 12.0 0 1 1 2.7 2.7 2.7 033W000102
Potassium 6,995.0 0 1 1 4,000.0 4,000.0 4,000.0 033W000102
Selenium 3.0 1 1 1 8.9 8.9 8.9 033W000102
Sodium 182,200.0 0 1 1 33,000.0 33,000.0 33,000.0 033W000102
Vanadium 4.7 0 1 1 3.3 3.3 3.3 033W000102
Zinc 5.53 0 1 1 2.0 2.0 2.0 033W000102

Notes:
g/L = micrograms per liter

N/A = Not Applicable



Table 12-1-5
Wetland 10 Phase II
Sediment Screening

Parameter 
Number 
Detected

Number 
Analyzed

Min 
SQL

Max 
SQL

Minimum 
Detect

Maximum 
Detect

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Aluminum 7 7 1,100 8,910 041M10A201 8,910 N/A Yes No SV
Antimony 1 7 0.095 7.6 0.19 0.19 041M10A301 0.19 J 12 2 0.02 No Max Detect < SV
Arsenic 6 7 0.5 0.5 0.82 6.2 033M004001 6.2 7.24 1, 2 0.86 No Max Detect < SV
Barium 7 7 1.6 15.1 033M004001 15.1 J N/A Yes No SV
Beryllium 0 7 0.03 0.4 ND 0.4 U N/A Yes No SV
Cadmium 4 7 0.13 0.65 0.27 34.6 033M004001 34.6 0.676 1 51.2 Yes Max Detect > SV
Calcium 7 7 155 3,880 041M10A301 3,880 J N/A Yes No SV
Chromium 7 7 4.9 1,180 033M004001 1,180 52.3 1, 2 22.6 Yes Max Detect > SV
Cobalt 1 7 0.095 1.6 3.9 3.9 041M10A201 3.9 N/A Yes No SV
Copper 5 7 3.2 3.3 2.4 45.1 033M004001 45.1 18.7 1, 2 2.41 Yes Max Detect > SV
Cyanide (CN) 0 7 0.295 0.4 ND 0.4 U N/A Yes No SV
Iron 7 7 710 7,420 041M10A201 7,420 N/A Yes No SV
Lead 7 7 5.3 161 033M004001 161 30.2 1, 2 5.33 Yes Max Detect > SV
Magnesium 5 7 70 71.5 46.2 242 033M002001 242 J N/A Yes No SV
Manganese 7 7 4.1 135 041M10A201 135 N/A Yes No SV
Mercury 0 7 0.025 0.065 ND 0.065 U 0.13 1, 2 0.5 No Max SQL< SV
Nickel 4 7 4.85 5.05 1 52.1 033M004001 52.1 15.9 1, 2 3.28 Yes Max Detect > SV
Potassium 3 7 505 525 19.5 38.1 041M10A101 38.1 J N/A Yes No SV
Selenium 1 7 0.09 0.55 0.2 0.2 041M10A301 0.2 J N/A Yes No SV
Silver 1 7 0.125 1.8 0.32 0.32 041M10A201 0.32 J 0.733 1 0.44 No Max Detect < SV
Sodium 5 7 1.2 1.65 35.2 482 033M002001 482 J N/A Yes No SV
Thallium 1 7 0.09 0.395 1.5 1.5 041M10A301 1.5 J N/A Yes No SV
Vanadium 3 7 1.9 2 4.6 16.4 041M10A201 16.4 N/A Yes No SV
Zinc 7 7 6.7 115 033M004001 115 124 1, 2 0.93 No Max Detect < SV

2-Methylnaphthalene 0 7 20 215 ND 215 U 20.2 1 10.6 Yes Max SQL > SV
Acenaphthene 0 7 9.5 215 ND 215 U 6.71 1 32 Yes Max SQL > SV
Acenaphthylene 2 7 20 215 32 33 041M10A101 33 J 5.87 1 5.62 Yes Max Detect > SV
Anthracene 1 7 20 215 22 22 041M10A101 22 J 46.9 1 0.47 No Max Detect < SV
Benzo(a)anthracene 3 7 205 215 27 87 041M10A101 87 74.8 1 1.16 Yes Max Detect > SV
Benzo(a)pyrene 3 7 205 215 27 110 041M10A101 110 88.8 1 1.24 Yes Max Detect > SV
Chrysene 3 7 205 215 30 97 041M10A101 97 108 1 0.90 No Max Detect < SV
Dibenz(a,h)anthracene 0 7 20 215 ND 215 U 6.22 1 34.6 Yes Max SQL > SV
Fluoranthene 4 7 205 215 43 140 041M10A101 140 113 1 1.24 Yes Max Detect > SV
Fluorene 0 7 9.5 215 ND 215 U 21.2 1 10.1 Yes Max SQL > SV
Naphthalene 0 7 20 215 ND 215 U 34.6 1 6.21 Yes Max SQL > SV
Phenanthrene 2 7 20 215 22 23 041M10A301 23 J 86.7 1 0.27 No Max Detect < SV
Pyrene 3 7 205 215 39 110 041M10A101 110 153 1 0.72 No Max Detect < SV
Total PAHs 4 7 2,670 2,800 327 2,560 033M004001 2,560 1,684 1, 2 1.52 Yes Max Detect > SV
TOC Normalized PAHs 4 7 #### #### 57.98 1,262.56 033M004001 #### 290 3 4.35 Yes Max Detect > SV

Aroclor-1016 0 7 1.05 22 ND 22 U 21.6 N/A 1.02 Yes Max SQL > SV
Aroclor-1221 0 7 2 44.5 ND 44.5 U 67 2 0.66 No Max SQL< SV
Aroclor-1232 0 7 1.05 22 ND 22 U 21.6 N/A 1.02 Yes Max SQL > SV
Aroclor-1242 0 7 1.05 22 ND 22 U 21.6 N/A 1.02 Yes Max SQL > SV
Aroclor-1248 0 7 1.05 22 ND 22 U 21.6 N/A 1.02 Yes Max SQL > SV
Aroclor-1254 0 7 1.05 22 ND 22 U 21.6 N/A 1.02 Yes Max SQL > SV
Aroclor-1260 2 7 1.05 21.5 12 49 033M002001 49 J 21.6 N/A 2.27 Yes Max Detect > SV
Total PCBs 2 7 8.3 172 163 204 033M002001 204 21.6 1 9.42 Yes Max Detect > SV

Aldrin 2 7 0.05 1.15 0.078 0.12 033M002001 0.12 J N/A Yes No SV
Dieldrin 1 7 0.105 2.2 0.39 0.39 033M004001 0.39 J 0.716 1 0.55 No Max Detect < SV
Endosulfan I 3 7 0.105 1.15 0.13 0.21 033M002001 0.21 J N/A Yes No SV
Endosulfan II 0 7 0.105 2.2 ND 2.2 U N/A Yes No SV
Endosulfan sulfate 0 7 0.105 2.2 ND 2.2 U N/A Yes No SV
Heptachlor 4 7 0.05 0.05 0.099 0.23 033M003001 0.23 J N/A Yes No SV
Heptachlor epoxide 3 7 0.05 1.1 0.1 0.84 033M001001 0.84 J N/A Yes No SV
Methoxychlor 0 7 0.5 11.5 ND 11.5 U N/A Yes No SV
Toxaphene 0 7 5 115 ND 115 U N/A Yes No SV
alpha-Chlordane 6 7 0.05 0.05 0.13 0.96 033M001001 0.96 J 1.7 1 0.57 No Max Detect < SV
gamma-Chlordane 3 7 0.05 1.05 0.27 0.82 033M001001 0.82 J 1.7 1 0.48 No Max Detect < SV
Total Chlordane 6 7 0.1 0.1 0.2 1.78 033M001001 1.78 1.7 1 1.05 Yes Max Detect > SV
Endrin 2 7 0.105 2.2 0.41 2.3 033M003001 2.3 J 3.3 2 0.70 No Max Detect < SV
Endrin aldehyde 1 7 0.105 2.2 0.53 0.53 033M004001 0.53 J 3.3 2 0.16 No Max Detect < SV
Endrin ketone 0 7 0.105 2.2 ND 2.2 U 3.3 2 0.67 No Max SQL< SV
Total Endrin 2 7 0.315 6.6 3.09 6.5 033M003001 6.5 3.3 2 1.97 Yes Max Detect > SV
alpha-BHC 0 7 0.05 1.15 ND 1.15 U N/A Yes No SV
beta-BHC 0 7 0.05 1.15 ND 1.15 U 0.32 N/A 3.59 Yes Max SQL > SV
delta-BHC 3 7 0.05 1.1 0.38 0.88 033M003001 0.88 J 0.32 N/A 2.75 Yes Max Detect > SV
gamma-BHC (Lindane) 2 7 0.05 1.1 0.074 0.12 033M002001 0.12 J 0.32 1 0.38 No Max Detect < SV
Total BHC 3 7 0.2 4.4 2.74 3.53 033M003001 3.53 0.32 2 11 Yes Max Detect > SV
4,4'-DDD 4 7 0.105 0.105 25 120 033M003001 120 J 1.22 1 98.4 Yes Max Detect > SV
4,4'-DDE 6 7 0.105 0.105 0.25 96 033M003001 96 J 2.07 1 46.4 Yes Max Detect > SV
4,4'-DDT 6 7 0.105 0.105 0.25 48 033M003001 48 J 1.19 1 40.3 Yes Max Detect > SV
Total DDT 6 7 0.315 0.315 0.885 264 033M003001 264 3.3 2 80 Yes Max Detect > SV

1,2,4-Trichlorobenzene 0 7 200 215 ND 215 U N/A Yes No SV
1,2-Dichlorobenzene 1 7 200 215 28 28 041M10A301 28 J N/A Yes No SV
1,3-Dichlorobenzene 0 7 200 215 ND 215 U N/A Yes No SV
1,4-Dichlorobenzene 1 7 200 215 31 31 041M10A301 31 J N/A Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 7 200 215 ND 215 U N/A Yes No SV
2,4,5-Trichlorophenol 0 7 480 500 ND 500 U N/A Yes No SV
2,4,6-Trichlorophenol 0 7 200 215 ND 215 U N/A Yes No SV
2,4-Dichlorophenol 0 7 200 215 ND 215 U N/A Yes No SV
2,4-Dimethylphenol 0 7 200 215 ND 215 U N/A Yes No SV
2,4-Dinitrophenol 0 7 480 500 ND 500 U N/A Yes No SV
2,4-Dinitrotoluene 0 7 200 215 ND 215 U N/A Yes No SV
2,6-Dinitrotoluene 0 7 200 215 ND 215 U N/A Yes No SV
2-Chloronaphthalene 0 7 200 215 ND 215 U N/A Yes No SV
2-Chlorophenol 0 7 200 215 ND 215 U N/A Yes No SV
2-Methyl-4,6-Dinitrophenol 0 7 480 500 ND 500 U N/A Yes No SV
2-Methylphenol (o-Cresol) 0 7 200 215 ND 215 U N/A Yes No SV
2-Nitroaniline 0 7 200 500 ND 500 U N/A Yes No SV
2-Nitrophenol 0 7 200 215 ND 215 U N/A Yes No SV
3,3'-Dichlorobenzidine 0 7 200 215 ND 215 U N/A Yes No SV
3-Nitroaniline 0 5 485 500 ND 500 U N/A Yes No SV
4-Bromophenyl-phenylether 0 7 200 215 ND 215 U N/A Yes No SV
4-Chloro-3-methylphenol 0 7 200 215 ND 215 U N/A Yes No SV
4-Chloroaniline 0 7 200 215 ND 215 U N/A Yes No SV
4-Chlorophenylphenyl ether 0 7 200 215 ND 215 U N/A Yes No SV
4-Methylphenol (p-Cresol) 0 7 200 215 ND 215 U N/A Yes No SV
4-Nitroaniline 0 7 480 500 ND 500 U N/A Yes No SV
4-Nitrophenol 0 7 480 500 ND 500 U N/A Yes No SV
Benzo(b)fluoranthene 2 7 20 215 150 190 041M10A101 190 N/A Yes No SV
Benzo(g,h,i)perylene 3 7 205 215 26 72 041M10A201 72 N/A Yes No SV
Benzo(k)fluoranthene 2 7 20 215 63 74 041M10A101 74 N/A Yes No SV
bis(2-Chloroethoxy)methane 0 7 200 215 ND 215 U N/A Yes No SV
bis(2-Chloroethyl)ether 0 7 20 215 ND 215 U N/A Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 1 7 29.5 210 52 52 041M10A301 52 J 182 1, 2 0.29 No Max Detect < SV
Butylbenzylphthalate 1 7 70 205 35 35 041M10A201 35 J 182 1, 2 0.19 No Max Detect < SV
Carbazole 0 7 200 215 ND 215 U N/A Yes No SV

Metals (mg/kg)

PAHs ( g/kg)

PCBs ( g/kg)

Pesticides ( g/kg)

SVOCs ( g/kg)



Table 12-1-5
Wetland 10 Phase II
Sediment Screening

Parameter 
Number 
Detected

Number 
Analyzed

Min 
SQL

Max 
SQL

Minimum 
Detect

Maximum 
Detect

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Dibenzofuran 0 7 200 215 ND 215 U N/A Yes No SV
Diethylphthalate 0 7 200 215 ND 215 U 182 1, 2 1.18 Yes Max SQL > SV
Dimethylphthalate 0 7 200 215 ND 215 U 182 1, 2 1.18 Yes Max SQL > SV
Di-n-butylphthalate 0 7 200 215 ND 215 U 182 1, 2 1.18 Yes Max SQL > SV
Di-n-octylphthalate 0 7 200 215 ND 215 U 182 1, 2 1.18 Yes Max SQL > SV
Hexachlorobenzene 0 7 200 215 ND 215 U N/A Yes No SV
Hexachlorobutadiene 0 7 200 215 ND 215 U N/A Yes No SV
Hexachlorocyclopentadiene 0 7 200 215 ND 215 U N/A Yes No SV
Hexachloroethane 0 7 200 215 ND 215 U N/A Yes No SV
Indeno(1,2,3-cd)pyrene 3 7 205 215 24 72 041M10A101 72 N/A Yes No SV
Isophorone 0 7 200 215 ND 215 U N/A Yes No SV
Nitrobenzene 0 7 200 215 ND 215 U N/A Yes No SV
N-Nitroso-di-n-propylamine 0 7 20 215 ND 215 U N/A Yes No SV
N-Nitrosodiphenylamine 0 7 200 215 ND 215 U N/A Yes No SV
Pentachlorophenol 0 7 480 500 ND 500 U N/A Yes No SV
Phenol 0 7 200 215 ND 215 U N/A Yes No SV

1,1,1-Trichloroethane 0 7 6 6.5 ND 6.5 U N/A Yes No SV
1,1,2,2-Tetrachloroethane 0 7 6 6.5 ND 6.5 U N/A Yes No SV
1,1,2-Trichloroethane 0 7 6 6.5 ND 6.5 U N/A Yes No SV
1,1-Dichloroethane 0 7 6 6.5 ND 6.5 U N/A Yes No SV
1,1-Dichloroethene 0 7 6 6.5 ND 6.5 U N/A Yes No SV
1,2-Dichloroethane 0 7 6 6.5 ND 6.5 U N/A Yes No SV
1,2-Dichloroethene (total) 0 7 6 6.5 ND 6.5 U N/A Yes No SV
1,2-Dichloropropane 0 7 6 6.5 ND 6.5 U N/A Yes No SV
2-Butanone (MEK) 0 7 6 6.5 ND 6.5 U N/A Yes No SV
2-Hexanone 0 7 6 6.5 ND 6.5 U N/A Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 7 6 6.5 ND 6.5 U N/A Yes No SV
Acetone 0 7 6 24 ND 24 U N/A Yes No SV
Benzene 0 7 6 6.5 ND 6.5 U N/A Yes No SV
Bromodichloromethane 0 7 6 6.5 ND 6.5 U N/A Yes No SV
Bromoform 0 7 6 6.5 ND 6.5 U N/A Yes No SV
Bromomethane 0 7 6 6.5 ND 6.5 U N/A Yes No SV
Carbon disulfide 0 7 6 6.5 ND 6.5 U N/A Yes No SV
Carbon tetrachloride 0 7 6 6.5 ND 6.5 U N/A Yes No SV
Chlorobenzene 0 7 6 6.5 ND 6.5 U N/A Yes No SV
Chloroethane 0 7 6 6.5 ND 6.5 U N/A Yes No SV
Chloroform 0 7 1 6.5 ND 6.5 U N/A Yes No SV
Chloromethane 0 7 6 6.5 ND 6.5 U N/A Yes No SV
cis-1,3-Dichloropropene 0 7 6 6.5 ND 6.5 U N/A Yes No SV
Dibromochloromethane 0 7 6 6.5 ND 6.5 U N/A Yes No SV
Ethylbenzene 0 7 6 6.5 ND 6.5 U N/A Yes No SV
Methylene chloride 0 7 5 10.5 ND 10.5 U N/A Yes No SV
Styrene 0 7 6 6.5 ND 6.5 U N/A Yes No SV
Tetrachloroethene 0 7 6 6.5 ND 6.5 U N/A Yes No SV
Toluene 0 7 6 6.5 ND 6.5 U N/A Yes No SV
trans-1,3-Dichloropropene 0 7 6 6.5 ND 6.5 U N/A Yes No SV
Trichloroethene 0 7 6 6.5 ND 6.5 U N/A Yes No SV
Vinyl chloride 0 7 2 6.5 ND 6.5 U N/A Yes No SV
Xylene (Total) 0 7 6 6.5 ND 6.5 U N/A Yes No SV

Notes:

D = Diluted Result
mg/kg = milligrams per kilograms
g/kg = micrograms per kilograms

mg/kg oc = milligrams per kilograms - organic carbon
UJ = Not detected.  SQL is estimated.
Parameters in bold were detected and exceeded screening values.

Sources for Screening Values: Supporting Information:

VOCs ( g/kg)

SVOCs ( g/kg) - cont.

N/A = No screening value available.
U or ND = Not Detected at or above the SQL

1 = USEPA Region 4 Screening Value.  Detailed explanation for SVs provided in Section 
8.0.

SV = Screening Value SQL = Sample Quantitation Limit
HQ = Hazard Quotient

 J = Estimated value
 

2 = FDEP Threshold effects level



Table 12-1-6
Wetland 10 Phase II
Sediment COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum 4,4'-DDD 1,2-Dichlorobenzene None
Barium 4,4'-DDE 1,4-Dichlorobenzene
Cadmium 4,4'-DDT Acenaphthylene
Calcium Aldrin Benzo(a)anthracene
Chromium delta-BHC Benzo(a)pyrene
Cobalt Endosulfan I Benzo(b)fluoranthene
Copper Heptachlor Benzo(g,h,i)perylene
Iron Heptachlor epoxide Benzo(k)fluoranthene
Lead Total BHC Fluoranthene
Magnesium Total Chlordane Indeno(1,2,3-cd)pyrene
Manganese Total DDT Total PAHs
Nickel Total Endrin TOC Normalized PAHs
Potassium Aroclor-1260
Selenium Total PCBs
Sodium
Thallium
Vanadium

Beryllium alpha-BHC 1,2,4-Trichlorobenzene 1,1,1-Trichloroethane
Cyanide (CN) beta-BHC 1,3-Dichlorobenzene 1,1,2,2-Tetrachloroethane

Endosulfan II 2,2'-oxybis(1-Chloropropane)/bis(2-chlor)1,1,2-Trichloroethane
Endosulfan sulfate 2,4,5-Trichlorophenol 1,1-Dichloroethane
Methoxychlor 2,4,6-Trichlorophenol 1,1-Dichloroethene
Toxaphene 2,4-Dichlorophenol 1,2-Dichloroethane
Aroclor-1016 2,4-Dimethylphenol 1,2-Dichloroethene (total)
Aroclor-1232 2,4-Dinitrophenol 1,2-Dichloropropane
Aroclor-1242 2,4-Dinitrotoluene 2-Butanone (MEK)
Aroclor-1248 2,6-Dinitrotoluene 2-Hexanone
Aroclor-1254 2-Chloronaphthalene 4-Methyl-2-Pentanone (MIBK)

2-Chlorophenol Acetone
2-Methyl-4,6-Dinitrophenol Benzene
2-methylnaphthalene Bromodichloromethane
2-Methylphenol (o-Cresol) Bromoform
2-Nitroaniline Bromomethane
2-Nitrophenol Carbon disulfide
3,3'-Dichlorobenzidine Carbon tetrachloride
3-Nitroaniline Chlorobenzene
4-Bromophenyl-phenylether Chloroethane
4-Chloro-3-methylphenol Chloroform
4-Chloroaniline Chloromethane
4-Chlorophenylphenyl ether cis-1,3-Dichloropropene
4-Methylphenol (p-Cresol) Dibromochloromethane
4-Nitroaniline Ethylbenzene
4-Nitrophenol Methylene chloride
Acenaphthene Styrene
bis(2-Chloroethoxy)methane Tetrachloroethene
bis(2-Chloroethyl)ether Toluene
Carbazole trans-1,3-Dichloropropene
Dibenz(a,h)anthracene Trichloroethene
Dibenzofuran Vinyl chloride
Diethylphthalate Xylene (Total)
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Isophorone
Naphthalene
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol

Not Detected Parameters

Detected Parameters



Table 12-1-7
Wetland 10 Phase II 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL Min SQL Max SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value Source

Maximum 
Result     
SV HQ

Average 
Result    
SV HQ

Maximum 
Result     
RV HQ

Average 
Result   
RV HQ

Number 
Detected > 

RV
Reference 

Concentration

Number 
Detected > 
Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

Aluminum 7 7 3,710 1,100 8,910 8,910 041M10A201 NA 0 13,610 0 No EPC < RC
Barium 7 7 6.29 1.6 15.1 15.1 J 033M004001 NA 0 14 1 Yes EPC > RC and no RV
Beryllium 0 7 0.239 0.03 0.4 0.239 0.4 U ND NA 0 0.84 0 No EPC < RC
Cadmium 4 7 0.477 0.13 0.65 5.83 0.27 34.6 34.6 033M004001 0.68 4.21 PEL 51.2 8.62 8.22 1.38 1 1.8 2 Yes EPC > RV and RC
Calcium 7 7 1,400 155 3,880 3,880 J 041M10A301 NA 0 10,756.67 0 No EPC < RC
Chromium 7 7 188 4.9 1,180 1,180 033M004001 52.3 160 PEL 22.6 3.59 7.38 1.17 1 39.37 2 Yes EPC > RV and RC
Cobalt 1 7 1.09 0.095 1.6 1.49 3.9 3.9 3.9 041M10A201 NA 0 2.8 1 Yes EPC > RC and no RV
Copper 5 7 3.25 3.2 3.3 10.8 2.4 45.1 45.1 033M004001 18.7 108 PEL 2.41 0.58 0.418 0.1 0 19.5 1 No EPC > RC, but < RV
Cyanide (CN) 0 7 0.329 0.295 0.4 0.329 0.4 U ND NA 0 5.22 0 No EPC < RC
Iron 7 7 2,270 710 7,420 7,420 041M10A201 NA 0 11,911.67 0 No EPC < RC
Lead 7 7 35 5.3 161 161 033M004001 30.2 112 PEL 5.33 1.16 1.44 0.313 1 82.47 1 Yes EPC > RV and RC
Magnesium 5 7 70.8 70 71.5 110 46.2 242 242 J 033M002001 NA 0 7,513.33 0 No EPC < RC
Manganese 7 7 30.9 4.1 135 135 041M10A201 NA 0 37.97 1 Yes EPC > RC and no RV
Nickel 4 7 4.98 4.85 5.05 10.2 1 52.1 52.1 033M004001 15.9 42.8 PEL 3.28 0.639 1.22 0.237 1 9.28 1 Yes EPC > RV and RC
Potassium 3 7 518 505 525 307 19.5 38.1 38.1 J 041M10A101 NA 0 1,628.67 0 No EPC < RC
Selenium 1 7 0.387 0.09 0.55 0.36 0.2 0.2 0.2 J 041M10A301 NA 0 3.45 0 No EPC < RC
Sodium 5 7 1.43 1.2 1.65 134 35.2 482 482 J 033M002001 NA 0 18,993.33 0 No EPC < RC
Thallium 1 7 0.275 0.09 0.395 0.45 1.5 1.5 1.5 J 041M10A301 NA 0 1.57 0 No EPC < RC
Vanadium 3 7 1.96 1.9 2 5.11 4.6 16.4 16.4 041M10A201 NA 0 28.67 0 No EPC < RC

2-Methylnaphthalene 0 7 129 20 215 129 215 U ND 20.2 201 PEL 10.6 6.4 1.07 0.64 0 0 No Parameter Not Detected; Max SQL > RV
Acenaphthene 0 7 125 9.5 215 125 215 U ND 6.71 88.9 PEL 32 18.6 2.42 1.4 0 0 No Parameter Not Detected; Max SQL > RV
Acenaphthylene 2 7 173 20 215 133 32 33 33 J 041M10A101 5.87 128 PEL 5.62 22.6 0.26 1.04 0 0 No RV HQ <1 and no RC
Anthracene 1 7 148 20 215 130 22 22 22 J 041M10A101 46.9 245 PEL 0.47 2.76 0.09 0.53 0 0 No RV HQ <1 and no RC
Benzo(a)anthracene 3 7 211 205 215 147 27 87 87 041M10A101 74.8 693 PEL 1.16 1.97 0.13 0.21 0 0 No RV HQ <1 and no RC
Benzo(a)pyrene 3 7 211 205 215 153 27 110 110 041M10A101 88.8 763 PEL 1.24 1.72 0.14 0.2 0 0 No RV HQ <1 and no RC
Chrysene 3 7 211 205 215 150 30 97 97 041M10A101 108 846 PEL 0.90 1.39 0.12 0.18 0 0 No RV HQ <1 and no RC
Dibenz(a,h)anthracene 0 7 129 20 215 129 215 U ND 6.22 135 PEL 34.6 20.8 1.59 0.96 0 0 No Parameter Not Detected; Max SQL > RV
Fluoranthene 4 7 212 205 215 141 43 140 140 041M10A101 113 1,494 PEL 1.24 1.25 0.09 0.09 0 0 No RV HQ <1 and no RC
Fluorene 0 7 125 9.5 215 125 215 U ND 21.2 144 PEL 10.1 5.89 1.49 0.87 0 0 No Parameter Not Detected; Max SQL > RV
Naphthalene 0 7 129 20 215 129 215 U ND 34.6 391 PEL 6.21 3.74 0.55 0.33 0 0 No Parameter Not Detected
Phenanthrene 2 7 173 20 215 130 22 23 23 J 041M10A301 86.7 544 PEL 0.27 1.5 0.04 0.24 0 0 No RV HQ <1 and no RC
Pyrene 3 7 211 205 215 155 39 110 110 041M10A101 153 1,398 PEL 0.72 1.01 0.08 0.11 0 0 No RV HQ <1 and no RC
Total PAHs 4 7 2,750 2,670 2,800 1,780 327 2,560 2,560 033M004001 1,684 16,770 PEL 1.52 1.05 0.15 0.11 0 0 No RV HQ <1 and no RC
TOC Normalized PAHs 4 7 1,355.50 1,312.81 1,376.85 838.15 57.98 1,262.56 1,262.56 033M004001 290 1,800 MEC 4.35 2.89 0.70 0.47 0 0 No RV HQ <1 and no RC

Aroclor-1016 0 7 12.7 1.05 22 12.7 22 U ND 21.6 189 PEL 1.02 0.59 0.116 0.07 0 0 No Parameter Not Detected
Aroclor-1221 0 7 25.7 2 44.5 25.7 44.5 U ND 67 189 PEL 0.66 0.38 0.24 0.14 0 0 No Parameter Not Detected
Aroclor-1232 0 7 12.7 1.05 22 12.7 22 U ND 21.6 189 PEL 1.02 0.59 0.116 0.07 0 0 No Parameter Not Detected
Aroclor-1242 0 7 12.7 1.05 22 12.7 22 U ND 21.6 189 PEL 1.02 0.59 0.116 0.07 0 0 No Parameter Not Detected
Aroclor-1248 0 7 12.7 1.05 22 12.7 22 U ND 21.6 189 PEL 1.02 0.59 0.116 0.07 0 0 No Parameter Not Detected
Aroclor-1254 0 7 12.7 1.05 22 12.7 22 U ND 21.6 189 PEL 1.02 0.59 0.116 0.07 0 0 No Parameter Not Detected
Aroclor-1260 2 7 9.13 1.05 21.5 15.2 12 49 49 J 033M002001 21.6 189 PEL 2.27 0.71 0.26 0.08 0 0 No RV HQ <1 and no RC
Total PCBs 2 7 73.1 8.3 172 105 163 204 204 033M002001 21.6 189 PEL 9.42 4.84 1.08 0.55 1 0 Yes RV HQ > 1 and no RC

Aldrin 2 7 0.48 0.05 1.15 0.371 0.078 0.12 0.12 J 033M002001 NA 0 0 Yes No SV, no RV, and no RC
Endosulfan I 3 7 0.366 0.105 1.15 0.279 0.13 0.21 0.21 J 033M002001 NA 0 0 Yes No SV, no RV, and no RC
Endosulfan II 0 7 1.27 0.105 2.2 1.27 2.2 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Endosulfan sulfate 0 7 1.27 0.105 2.2 1.27 2.2 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Heptachlor 4 7 0.05 0.05 0.05 0.101 0.099 0.23 0.23 J 033M003001 NA 0 0 Yes No SV, no RV, and no RC
Heptachlor epoxide 3 7 0.563 0.05 1.1 0.473 0.1 0.84 0.84 J 033M001001 NA 0 0 Yes No SV, no RV, and no RC
Methoxychlor 0 7 6.5 0.5 11.5 6.5 11.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Toxaphene 0 7 65 5 115 65 115 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
alpha-Chlordane 6 7 0.05 0.05 0.05 0.279 0.13 0.96 0.96 J 033M001001 1.7 4.79 PEL 0.57 0.16 0.2 0.06 0 0 No RV HQ <1 and no RC
gamma-Chlordane 3 7 0.3 0.05 1.05 0.401 0.27 0.82 0.82 J 033M001001 1.7 4.79 PEL 0.48 0.24 0.17 0.08 0 0 No RV HQ <1 and no RC
Total Chlordane 6 7 0.1 0.1 0.1 0.68 0.2 1.78 1.78 033M001001 1.7 4.79 PEL 1.05 0.4 0.37 0.14 0 0 No RV HQ <1 and no RC
Endrin 2 7 0.933 0.105 2.2 1.05 0.41 2.3 2.3 J 033M003001 3.3 NA 0.70 0.32 0 0 Yes No RV or RC and EPC > SV
Endrin aldehyde 1 7 1.13 0.105 2.2 1.04 0.53 0.53 0.53 J 033M004001 3.3 NA 0.16 0.32 0 0 Yes No RV or RC and EPC > SV
Endrin ketone 0 7 1.27 0.105 2.2 1.27 2.2 U ND 3.3 NA 0.67 0.39 0 0 No Parameter Not Detected; Max SQL > RV
Total Endrin 2 7 2.8 0.315 6.6 3.37 3.09 6.5 6.5 033M003001 3.3 NA 1.97 1.02 0 0 Yes No RV or RC and EPC > SV
alpha-BHC 0 7 0.65 0.05 1.15 0.65 1.15 U ND 0.99 PEL 1.16 0.66 0 0 No Parameter Not Detected; Max SQL > RV
beta-BHC 0 7 0.65 0.05 1.15 0.65 1.15 U ND 0.32 0.99 PEL 3.59 2.03 1.16 0.66 0 0 No Parameter Not Detected; Max SQL > RV
delta-BHC 3 7 0.313 0.05 1.1 0.419 0.38 0.88 0.88 J 033M003001 0.32 0.99 PEL 2.75 1.31 0.89 0.42 0 0 No RV HQ <1 and no RC
gamma-BHC (Lindane) 2 7 0.46 0.05 1.1 0.356 0.074 0.12 0.12 J 033M002001 0.32 0.99 PEL 0.38 1.11 0.12 0.36 0 0 No RV HQ <1 and no RC
Total BHC 3 7 1.25 0.2 4.4 2.07 2.74 3.53 3.53 033M003001 0.32 0.99 PEL 11 6.48 3.57 2.1 3 0 Yes RV HQ > 1 and no RC
4,4'-DDD 4 7 0.105 0.105 0.105 31.2 25 120 120 J 033M003001 1.22 7.81 PEL 98.4 25.6 15.4 3.99 4 50 1 Yes EPC > RV and RC
4,4'-DDE 6 7 0.105 0.105 0.105 27.4 0.25 96 96 J 033M003001 2.07 374 PEL 46.4 13.2 0.26 0.07 0 40 2 No EPC > RC, but < RV
4,4'-DDT 6 7 0.105 0.105 0.105 10.2 0.25 48 48 J 033M003001 1.19 4.77 PEL 40.3 8.61 10.1 2.15 4 20 1 Yes EPC > RV and RC
Total DDT 6 7 0.315 0.315 0.315 68.8 0.885 264 264 033M003001 3.3 51.7 PEL 80 20.9 5.11 1.33 3 110 1 Yes EPC > RV and RC

1,2,4-Trichlorobenzene 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
1,2-Dichlorobenzene 1 7 208 200 215 183 28 28 28 J 041M10A301 NA 0 0 Yes No SV, no RV, and no RC
1,3-Dichlorobenzene 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
1,4-Dichlorobenzene 1 7 208 200 215 183 31 31 31 J 041M10A301 NA 0 0 Yes No SV, no RV, and no RC
2,2'-oxybis(1-Chloropropane)/bis(2-chlor 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
2,4,5-Trichlorophenol 0 7 494 480 500 494 500 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
2,4,6-Trichlorophenol 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
2,4-Dichlorophenol 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
2,4-Dimethylphenol 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
2,4-Dinitrophenol 0 7 494 480 500 494 500 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV

PAHs ( g/kg)

Metals (mg/kg)

PCBs ( g/kg)

Pesticides ( g/kg)

SVOCs ( g/kg)



Table 12-1-7
Wetland 10 Phase II 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL Min SQL Max SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value Source

Maximum 
Result     
SV HQ

Average 
Result    
SV HQ

Maximum 
Result     
RV HQ

Average 
Result   
RV HQ

Number 
Detected > 

RV
Reference 

Concentration

Number 
Detected > 
Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

2,4-Dinitrotoluene 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
2,6-Dinitrotoluene 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
2-Chloronaphthalene 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
2-Chlorophenol 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
2-Methyl-4,6-Dinitrophenol 0 7 494 480 500 494 500 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
2-Methylphenol (o-Cresol) 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
2-Nitroaniline 0 7 372 200 500 372 500 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
2-Nitrophenol 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
3,3'-Dichlorobenzidine 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
3-Nitroaniline 0 5 497 485 500 497 500 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
4-Bromophenyl-phenylether 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
4-Chloro-3-methylphenol 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
4-Chloroaniline 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
4-Chlorophenylphenyl ether 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
4-Methylphenol (p-Cresol) 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
4-Nitroaniline 0 7 494 480 500 494 500 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
4-Nitrophenol 0 7 494 480 500 494 500 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Benzo(b)fluoranthene 2 7 173 20 215 172 150 190 190 041M10A101 NA 0 0 No TOC normalized PAHs<MEC
Benzo(g,h,i)perylene 3 7 211 205 215 145 26 72 72 041M10A201 NA 0 0 No TOC normalized PAHs<MEC
Benzo(k)fluoranthene 2 7 173 20 215 143 63 74 74 041M10A101 NA 0 0 No TOC normalized PAHs<MEC
bis(2-Chloroethoxy)methane 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
bis(2-Chloroethyl)ether 0 7 129 20 215 129 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Carbazole 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Dibenzofuran 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Diethylphthalate 0 7 207 200 215 207 215 U ND 182 2,647 PEL 1.18 1.14 0.08 0.08 0 0 No Parameter Not Detected
Dimethylphthalate 0 7 207 200 215 207 215 U ND 182 2,647 PEL 1.18 1.14 0.08 0.08 0 0 No Parameter Not Detected
Di-n-butylphthalate 0 7 207 200 215 207 215 U ND 182 2,647 PEL 1.18 1.14 0.08 0.08 0 0 No Parameter Not Detected
Di-n-octylphthalate 0 7 207 200 215 207 215 U ND 182 2,647 PEL 1.18 1.14 0.08 0.08 0 0 No Parameter Not Detected
Hexachlorobenzene 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Hexachlorobutadiene 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Hexachlorocyclopentadiene 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Hexachloroethane 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Indeno(1,2,3-cd)pyrene 3 7 211 205 215 144 24 72 72 041M10A101 NA 0 0 No TOC normalized PAHs<MEC
Isophorone 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Nitrobenzene 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
N-Nitroso-di-n-propylamine 0 7 129 20 215 129 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
N-Nitrosodiphenylamine 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Pentachlorophenol 0 7 494 480 500 494 500 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Phenol 0 7 207 200 215 207 215 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV

1,1,1-Trichloroethane 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
1,1,2,2-Tetrachloroethane 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
1,1,2-Trichloroethane 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
1,1-Dichloroethane 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
1,1-Dichloroethene 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
1,2-Dichloroethane 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
1,2-Dichloroethene (total) 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
1,2-Dichloropropane 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
2-Butanone (MEK) 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
2-Hexanone 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
4-Methyl-2-Pentanone (MIBK) 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Acetone 0 7 16.4 6 24 16.4 24 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Benzene 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Bromodichloromethane 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Bromoform 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Bromomethane 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Carbon disulfide 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Carbon tetrachloride 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Chlorobenzene 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Chloroethane 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Chloroform 0 7 5.64 1 6.5 5.64 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Chloromethane 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
cis-1,3-Dichloropropene 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Dibromochloromethane 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Ethylbenzene 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Methylene chloride 0 7 7.36 5 10.5 7.36 10.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Styrene 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Tetrachloroethene 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Toluene 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
trans-1,3-Dichloropropene 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Trichloroethene 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Vinyl chloride 0 7 5.21 2 6.5 5.21 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV
Xylene (Total) 0 7 6.43 6 6.5 6.43 6.5 U ND NA 0 0 No Parameter Not Detected; Max SQL > RV

Sources for Refinement Values (RVs):
PEL = FDEP Probable Effects Level
MEC = Swartz Midrange Effect Concentration
  
  
  

As a result, some average detections may exceed the maximum detections
Parameters in bold were detected and exceeded screening values. NAS Pensacola basewide levels used as reference values for 4,4'-DDT, 4,4'-DDD, 4,4'-DDE and total DDT.
U or ND = Not Detected at or above the SQL PEL  = Probable effects level.

SQL = Sample Quantitation Limit

N/A = No screening value available D = Diluted Result Average result calculations include summing detections and one half the detection limits for not detected parameters. HQ   = Hazard Quotient.

VOCs ( g/kg)

SVOCs ( g/kg) - cont.

Notes:
Supporting Information:

N/R   = No refinement value available.
RV   = Refinement value (detailed explanation of RVs provided in Section 8). N/A   = Not Applicable.

J = Estimated Value SV   = Screening value (detailed explanation for SVs provided in Section 8).
HQ = Hazard Quotient UJ = Not detected.  SQL is estimated.  

Supporting Information:



Table 12-1-8
Wetland 10 Phase II   
Sediment COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Barium Aldrin 1,2-Dichlorobenzene None
Cadmium Endosulfan I 1,4-Dichlorobenzene
Chromium Heptachlor
Cobalt Heptachlor epoxide
Lead Endrin
Manganese Endrin aldehyde
Nickel Total Endrin

Total BHC
4,4'-DDD
4,4'-DDT
Total DDT
Total PCBs

Detected Parameters



Table 12-1-9
Wetland 10 Phase II 
ERM Quotients

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM
ERM 

Quotient
033M001001 1/19/1993 mg/kg 1.3 J Arsenic 8.2 70 0.02
033M001001 1/19/1993 mg/kg 0.65 U Cadmium 1.2 9.6 0.07
033M001001 1/19/1993 mg/kg 18.5 Chromium 81 370 0.05
033M001001 1/19/1993 mg/kg 3.3 U Copper 34 270 0.01
033M001001 1/19/1993 mg/kg 6.5 Lead 46.7 218 0.03
033M001001 1/19/1993 mg/kg 0.065 U Mercury 0.15 0.71 0.09
033M001001 1/19/1993 mg/kg 5.05 U Nickel 20.9 51.6 0.10
033M001001 1/19/1993 mg/kg 1.35 U Silver 1 3.7 0.36
033M001001 1/19/1993 mg/kg 38.2 Zinc 150 410 0.09
033M001001 1/19/1993 g/kg 21 J 4,4'-DDE 2.2 27 0.78
033M001001 1/19/1993 g/kg 6.2 J 4,4'-DDT 1.58 46.1 0.13

033M001001 1/19/1993 g/kg 203.5 Total PCBs 22.7 180 1.13
033M001001 1/19/1993 g/kg 215 U 2-Methylnaphthalene 70 670 0.32
033M001001 1/19/1993 g/kg 215 U Acenaphthene 16 500 0.43
033M001001 1/19/1993 g/kg 215 U Acenaphthylene 44 640 0.34
033M001001 1/19/1993 g/kg 215 U Anthracene 85.3 1,100 0.20
033M001001 1/19/1993 g/kg 215 U Benzo(a)anthracene 261 1,600 0.13
033M001001 1/19/1993 g/kg 215 U Benzo(a)pyrene 430 1,600 0.13
033M001001 1/19/1993 g/kg 215 U Chrysene 384 2,800 0.08
033M001001 1/19/1993 g/kg 215 U Dibenz(a,h)anthracene 63.4 260 0.83
033M001001 1/19/1993 g/kg 215 U Fluoranthene 600 5,100 0.04
033M001001 1/19/1993 g/kg 215 U Fluorene 19 540 0.40
033M001001 1/19/1993 g/kg 215 U Naphthalene 160 2,100 0.10
033M001001 1/19/1993 g/kg 215 U Phenanthrene 240 1,500 0.14
033M001001 1/19/1993 g/kg 215 U Pyrene 665 2,600 0.08
033M001001 1/19/1993 ERM Quotient Sum 6.09
033M001001 1/19/1993 Mean ERM Quotient 0.24
033M001001 1/19/1993 Mean ERM Quotient without ND 0.09
033M001001 1/19/1993 Mean ERM Quotient Category 2
033M002001 1/19/1993 mg/kg 0.82 J Arsenic 8.2 70 0.01
033M002001 1/19/1993 mg/kg 2.8 Cadmium 1.2 9.6 0.29
033M002001 1/19/1993 mg/kg 79 Chromium 81 370 0.21
033M002001 1/19/1993 mg/kg 9.3 Copper 34 270 0.03
033M002001 1/19/1993 mg/kg 5.3 Lead 46.7 218 0.02
033M002001 1/19/1993 mg/kg 0.065 U Mercury 0.15 0.71 0.09
033M002001 1/19/1993 mg/kg 5.05 U Nickel 20.9 51.6 0.10
033M002001 1/19/1993 mg/kg 1.5 U Silver 1 3.7 0.41
033M002001 1/19/1993 mg/kg 22.3 Zinc 150 410 0.05

033M002001 1/19/1993 g/kg 54 J 4,4'-DDE 2.2 27 2.00
033M002001 1/19/1993 g/kg 8.8 J 4,4'-DDT 1.58 46.1 0.19
033M002001 1/19/1993 g/kg 163 Total PCBs 22.7 180 0.91
033M002001 1/19/1993 g/kg 215 U 2-Methylnaphthalene 70 670 0.32
033M002001 1/19/1993 g/kg 215 U Acenaphthene 16 500 0.43
033M002001 1/19/1993 g/kg 215 U Acenaphthylene 44 640 0.34
033M002001 1/19/1993 g/kg 215 U Anthracene 85.3 1,100 0.20
033M002001 1/19/1993 g/kg 215 U Benzo(a)anthracene 261 1,600 0.13
033M002001 1/19/1993 g/kg 215 U Benzo(a)pyrene 430 1,600 0.13
033M002001 1/19/1993 g/kg 215 U Chrysene 384 2,800 0.08
033M002001 1/19/1993 g/kg 215 U Dibenz(a,h)anthracene 63.4 260 0.83
033M002001 1/19/1993 g/kg 215 U Fluoranthene 600 5,100 0.04
033M002001 1/19/1993 g/kg 215 U Fluorene 19 540 0.40
033M002001 1/19/1993 g/kg 215 U Naphthalene 160 2,100 0.10
033M002001 1/19/1993 g/kg 215 U Phenanthrene 240 1,500 0.14
033M002001 1/19/1993 g/kg 215 U Pyrene 665 2,600 0.08
033M002001 1/19/1993 ERM Quotient Sum 7.54
033M002001 1/19/1993 Mean ERM Quotient 0.30
033M002001 1/19/1993 Mean ERM Quotient without ND 0.15
033M002001 1/19/1993 Mean ERM Quotient Category 2
033M003001 1/19/1993 mg/kg 0.5 U Arsenic 8.2 70 0.01
033M003001 1/19/1993 mg/kg 0.65 U Cadmium 1.2 9.6 0.07
033M003001 1/19/1993 mg/kg 9.3 Chromium 81 370 0.03
033M003001 1/19/1993 mg/kg 3.2 U Copper 34 270 0.01
033M003001 1/19/1993 mg/kg 5.7 Lead 46.7 218 0.03
033M003001 1/19/1993 mg/kg 0.065 U Mercury 0.15 0.71 0.09
033M003001 1/19/1993 mg/kg 4.85 U Nickel 20.9 51.6 0.09
033M003001 1/19/1993 mg/kg 1.35 U Silver 1 3.7 0.36
033M003001 1/19/1993 mg/kg 8 Zinc 150 410 0.02

033M003001 1/19/1993 g/kg 96 J 4,4'-DDE 2.2 27 3.56
033M003001 1/19/1993 g/kg 48 J 4,4'-DDT 1.58 46.1 1.04
033M003001 1/19/1993 g/kg 168.5 U Total PCBs 22.7 180 0.94
033M003001 1/19/1993 g/kg 205 U 2-Methylnaphthalene 70 670 0.31
033M003001 1/19/1993 g/kg 205 U Acenaphthene 16 500 0.41
033M003001 1/19/1993 g/kg 205 U Acenaphthylene 44 640 0.32
033M003001 1/19/1993 g/kg 205 U Anthracene 85.3 1,100 0.19
033M003001 1/19/1993 g/kg 205 U Benzo(a)anthracene 261 1,600 0.13
033M003001 1/19/1993 g/kg 205 U Benzo(a)pyrene 430 1,600 0.13
033M003001 1/19/1993 g/kg 205 U Chrysene 384 2,800 0.07
033M003001 1/19/1993 g/kg 205 U Dibenz(a,h)anthracene 63.4 260 0.79
033M003001 1/19/1993 g/kg 205 U Fluoranthene 600 5,100 0.04
033M003001 1/19/1993 g/kg 205 U Fluorene 19 540 0.38
033M003001 1/19/1993 g/kg 205 U Naphthalene 160 2,100 0.10
033M003001 1/19/1993 g/kg 205 U Phenanthrene 240 1,500 0.14
033M003001 1/19/1993 g/kg 205 U Pyrene 665 2,600 0.08
033M003001 1/19/1993 ERM Quotient Sum 9.31
033M003001 1/19/1993 Mean ERM Quotient 0.37
033M003001 1/19/1993 Mean ERM Quotient without ND 0.19
033M003001 1/19/1993 Mean ERM Quotient Category 2.00
033M004001 1/19/1993 mg/kg 6.2 Arsenic 8.2 70 0.09

033M004001 1/19/1993 mg/kg 34.6 Cadmium 1.2 9.6 3.60
033M004001 1/19/1993 mg/kg 1180 Chromium 81 370 3.19
033M004001 1/19/1993 mg/kg 45.1 Copper 34 270 0.17
033M004001 1/19/1993 mg/kg 161 Lead 46.7 218 0.74
033M004001 1/19/1993 mg/kg 0.065 U Mercury 0.15 0.71 0.09

033M004001 1/19/1993 mg/kg 52.1 Nickel 20.9 51.6 1.01
033M004001 1/19/1993 mg/kg 1.8 U Silver 1 3.7 0.49
033M004001 1/19/1993 mg/kg 115 Zinc 150 410 0.28



Table 12-1-9
Wetland 10 Phase II 
ERM Quotients

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM
ERM 

Quotient
033M004001 1/19/1993 g/kg 18 J 4,4'-DDE 2.2 27 0.67
033M004001 1/19/1993 g/kg 7.8 4,4'-DDT 1.58 46.1 0.17
033M004001 1/19/1993 g/kg 172 U Total PCBs 22.7 180 0.96
033M004001 1/19/1993 g/kg 210 U 2-Methylnaphthalene 70 670 0.31
033M004001 1/19/1993 g/kg 210 U Acenaphthene 16 500 0.42
033M004001 1/19/1993 g/kg 210 U Acenaphthylene 44 640 0.33
033M004001 1/19/1993 g/kg 210 U Anthracene 85.3 1,100 0.19
033M004001 1/19/1993 g/kg 210 U Benzo(a)anthracene 261 1,600 0.13
033M004001 1/19/1993 g/kg 210 U Benzo(a)pyrene 430 1,600 0.13
033M004001 1/19/1993 g/kg 210 U Chrysene 384 2,800 0.08
033M004001 1/19/1993 g/kg 210 U Dibenz(a,h)anthracene 63.4 260 0.81
033M004001 1/19/1993 g/kg 43 J Fluoranthene 600 5,100 0.01
033M004001 1/19/1993 g/kg 210 U Fluorene 19 540 0.39
033M004001 1/19/1993 g/kg 210 U Naphthalene 160 2,100 0.10
033M004001 1/19/1993 g/kg 210 U Phenanthrene 240 1,500 0.14
033M004001 1/19/1993 g/kg 210 U Pyrene 665 2,600 0.08
033M004001 1/19/1993 ERM Quotient Sum 14.56
033M004001 1/19/1993 Mean ERM Quotient 0.58
033M004001 1/19/1993 Mean ERM Quotient without ND 0.40
033M004001 1/19/1993 Mean ERM Quotient Category 2
041M10A101 11/28/1995 mg/kg 1.2 Arsenic 8.2 70 0.02
041M10A101 11/28/1995 mg/kg 0.13 U Cadmium 1.2 9.6 0.01
041M10A101 11/28/1995 mg/kg 4.9 Chromium 81 370 0.01
041M10A101 11/28/1995 mg/kg 2.4 Copper 34 270 0.01
041M10A101 11/28/1995 mg/kg 8.2 Lead 46.7 218 0.04
041M10A101 11/28/1995 mg/kg 0.035 U Mercury 0.15 0.71 0.05
041M10A101 11/28/1995 mg/kg 1.6 J Nickel 20.9 51.6 0.03
041M10A101 11/28/1995 mg/kg 0.17 UJ Silver 1 3.7 0.05
041M10A101 11/28/1995 mg/kg 6.7 Zinc 150 410 0.02
041M10A101 11/28/1995 g/kg 0.105 U 4,4'-DDE 2.2 27 0.00
041M10A101 11/28/1995 g/kg 0.105 UJ 4,4'-DDT 1.58 46.1 0.00
041M10A101 11/28/1995 g/kg 8.35 U Total PCBs 22.7 180 0.05
041M10A101 11/28/1995 g/kg 20.5 U 2-Methylnaphthalene 70 670 0.03
041M10A101 11/28/1995 g/kg 10 U Acenaphthene 16 500 0.02
041M10A101 11/28/1995 g/kg 33 J Acenaphthylene 44 640 0.05
041M10A101 11/28/1995 g/kg 22 J Anthracene 85.3 1,100 0.02
041M10A101 11/28/1995 g/kg 87 Benzo(a)anthracene 261 1,600 0.05
041M10A101 11/28/1995 g/kg 110 Benzo(a)pyrene 430 1,600 0.07
041M10A101 11/28/1995 g/kg 97 Chrysene 384 2,800 0.03
041M10A101 11/28/1995 g/kg 20.5 U Dibenz(a,h)anthracene 63.4 260 0.08
041M10A101 11/28/1995 g/kg 140 Fluoranthene 600 5,100 0.03
041M10A101 11/28/1995 g/kg 10 U Fluorene 19 540 0.02
041M10A101 11/28/1995 g/kg 20.5 U Naphthalene 160 2,100 0.01
041M10A101 11/28/1995 g/kg 22 J Phenanthrene 240 1,500 0.01
041M10A101 11/28/1995 g/kg 110 Pyrene 665 2,600 0.04
041M10A101 11/28/1995 ERM Quotient Sum 0.76
041M10A101 11/28/1995 Mean ERM Quotient 0.03
041M10A101 11/28/1995 Mean ERM Quotient without ND 0.02
041M10A101 11/28/1995 Mean ERM Quotient Category 1
041M10A201 11/28/1995 mg/kg 3.6 Arsenic 8.2 70 0.05
041M10A201 11/28/1995 mg/kg 0.27 J Cadmium 1.2 9.6 0.03
041M10A201 11/28/1995 mg/kg 10.1 Chromium 81 370 0.03
041M10A201 11/28/1995 mg/kg 5.2 Copper 34 270 0.02
041M10A201 11/28/1995 mg/kg 8.5 Lead 46.7 218 0.04
041M10A201 11/28/1995 mg/kg 0.025 U Mercury 0.15 0.71 0.04
041M10A201 11/28/1995 mg/kg 1 J Nickel 20.9 51.6 0.02
041M10A201 11/28/1995 mg/kg 0.32 J Silver 1 3.7 0.09
041M10A201 11/28/1995 mg/kg 8 Zinc 150 410 0.02
041M10A201 11/28/1995 g/kg 0.25 J 4,4'-DDE 2.2 27 0.01
041M10A201 11/28/1995 g/kg 0.53 J 4,4'-DDT 1.58 46.1 0.01
041M10A201 11/28/1995 g/kg 8.3 U Total PCBs 22.7 180 0.05
041M10A201 11/28/1995 g/kg 20 U 2-Methylnaphthalene 70 670 0.03
041M10A201 11/28/1995 g/kg 9.5 U Acenaphthene 16 500 0.02
041M10A201 11/28/1995 g/kg 32 J Acenaphthylene 44 640 0.05
041M10A201 11/28/1995 g/kg 20 U Anthracene 85.3 1,100 0.02
041M10A201 11/28/1995 g/kg 71 Benzo(a)anthracene 261 1,600 0.04
041M10A201 11/28/1995 g/kg 88 Benzo(a)pyrene 430 1,600 0.06
041M10A201 11/28/1995 g/kg 79 Chrysene 384 2,800 0.03
041M10A201 11/28/1995 g/kg 20 U Dibenz(a,h)anthracene 63.4 260 0.08
041M10A201 11/28/1995 g/kg 110 Fluoranthene 600 5,100 0.02
041M10A201 11/28/1995 g/kg 9.5 U Fluorene 19 540 0.02
041M10A201 11/28/1995 g/kg 20 U Naphthalene 160 2,100 0.01
041M10A201 11/28/1995 g/kg 20 U Phenanthrene 240 1,500 0.01
041M10A201 11/28/1995 g/kg 89 Pyrene 665 2,600 0.03
041M10A201 11/28/1995 ERM Quotient Sum 0.81
041M10A201 11/28/1995 Mean ERM Quotient 0.03
041M10A201 11/28/1995 Mean ERM Quotient without ND 0.02
041M10A201 11/28/1995 Mean ERM Quotient Category 1
041M10A301 11/27/1995 mg/kg 1.7 Arsenic 8.2 70 0.02
041M10A301 11/27/1995 mg/kg 1.7 Cadmium 1.2 9.6 0.18
041M10A301 11/27/1995 mg/kg 11.6 Chromium 81 370 0.03
041M10A301 11/27/1995 mg/kg 7.4 Copper 34 270 0.03
041M10A301 11/27/1995 mg/kg 49.9 J Lead 46.7 218 0.23
041M10A301 11/27/1995 mg/kg 0.025 U Mercury 0.15 0.71 0.04
041M10A301 11/27/1995 mg/kg 1.5 J Nickel 20.9 51.6 0.03
041M10A301 11/27/1995 mg/kg 0.125 UJ Silver 1 3.7 0.03
041M10A301 11/27/1995 mg/kg 39.6 Zinc 150 410 0.10
041M10A301 11/27/1995 g/kg 2.3 4,4'-DDE 2.2 27 0.09
041M10A301 11/27/1995 g/kg 0.25 J 4,4'-DDT 1.58 46.1 0.01
041M10A301 11/27/1995 g/kg 8.3 U Total PCBs 22.7 180 0.05
041M10A301 11/27/1995 g/kg 20 U 2-Methylnaphthalene 70 670 0.03
041M10A301 11/27/1995 g/kg 9.5 U Acenaphthene 16 500 0.02
041M10A301 11/27/1995 g/kg 20 U Acenaphthylene 44 640 0.03
041M10A301 11/27/1995 g/kg 20 U Anthracene 85.3 1,100 0.02
041M10A301 11/27/1995 g/kg 27 J Benzo(a)anthracene 261 1,600 0.02
041M10A301 11/27/1995 g/kg 27 J Benzo(a)pyrene 430 1,600 0.02



Table 12-1-9
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ERM Quotients

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM
ERM 

Quotient
041M10A301 11/27/1995 g/kg 30 J Chrysene 384 2,800 0.01
041M10A301 11/27/1995 g/kg 20 U Dibenz(a,h)anthracene 63.4 260 0.08
041M10A301 11/27/1995 g/kg 62 Fluoranthene 600 5,100 0.01
041M10A301 11/27/1995 g/kg 9.5 U Fluorene 19 540 0.02
041M10A301 11/27/1995 g/kg 20 U Naphthalene 160 2,100 0.01
041M10A301 11/27/1995 g/kg 23 J Phenanthrene 240 1,500 0.02
041M10A301 11/27/1995 g/kg 39 J Pyrene 665 2,600 0.02
041M10A301 11/27/1995 ERM Quotient Sum 1.11
041M10A301 11/27/1995 Mean ERM Quotient 0.04
041M10A301 11/27/1995 Mean ERM Quotient without ND 0.03
041M10A301 11/27/1995 Mean ERM Quotient Category 2

Shaded and bold cells indicate constituent exceeds ERM.

g/kg = micrograms per kilogram
U = not detected at or above the SQL (value in table is 1/2 reported value)
J = estimated value
Shaded cells indicate constituent exceeds ERL.

Notes:
ERL = Effects Range Low
ERM = Effects Range Median
mg/kg = milligrams per kilogram



Table 12-1-10
Wetland 10 Phase II 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 4 4 917 696 1,280 033W001002 1,280 13 FDEP 98.5 Yes Max Detect > SV
Antimony 0 4 28.5 28.5 28.5 28.5 ND 28.5 U 160 EPA 0.18 No Max SQL< SV
Arsenic 0 4 1.5 1.5 1.5 1.5 ND 1.5 U 50 FDEP 0.03 No Max SQL< SV
Barium 4 4 13.4 11.9 16.1 033W001002 16.1 J NA Yes No SV
Beryllium 0 4 1.5 1.5 1.5 1.5 ND 1.5 U 0.13 FDEP 11.5 Yes Max SQL > SV
Cadmium 1 4 2.5 2.5 2.5 3.17 5.2 5.2 033W001002 5.2 0.66 EPA 7.88 Yes Max Detect > SV
Calcium 4 4 13,600 12,900 14,500 033W002002 14,500 NA Yes No SV
Chromium 1 4 5 5 5 6.45 10.8 10.8 033W002002 10.8 11 EPA 0.98 No Max Detect < SV
Cobalt 0 4 6 6 6 6 ND 6 U NA Yes No SV
Copper 0 4 12.5 12.5 12.5 12.5 ND 12.5 U 6.54 EPA 1.91 Yes Max SQL > SV
Cyanide (CN) 0 4 5 5 5 5 ND 5 U 5.2 EPA 0.96 No Max SQL< SV
Iron 4 4 1,950 808 5,110 033W001002 5,110 NA Yes No SV
Lead 1 4 1 1 1 1.35 2.4 2.4 033W001002 2.4 J 1.32 EPA 1.82 Yes Max Detect > SV
Magnesium 4 4 4,600 2,950 5,470 033W002002 5,470 NA Yes No SV
Manganese 4 4 87.3 11.3 280 033W001002 280 NA Yes No SV
Mercury 0 4 0.1 0.1 0.1 0.1 ND 0.1 U 0.012 EPA 8.33 Yes Max SQL > SV
Nickel 0 4 19 19 19 19 ND 19 U 87.71 EPA 0.22 No Max SQL< SV
Potassium 0 4 1,980 1,975 1,975 1,980 ND 1,975 U NA Yes No SV
Selenium 0 4 1.5 1.5 1.5 1.5 ND 1.5 U 5 EPA 0.3 No Max SQL< SV
Silver 0 4 5 5 5 5 ND 5 U 0.012 EPA 417 Yes Max SQL > SV
Sodium 4 4 17,900 5,050 24,500 033W002002 24,500 NA Yes No SV
Thallium 0 4 1.5 1.5 1.5 1.5 ND 1.5 U 4 EPA 0.38 No Max SQL< SV
Vanadium 0 4 7.5 7.5 7.5 7.5 ND 7.5 U NA Yes No SV
Zinc 4 4 36 29 39.2 033W002002 39.2 58.91 EPA 0.67 No Max Detect < SV
Pesticides  ( g/L)
Aldrin 0 4 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Dieldrin 0 4 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan I 0 4 0.025 0.025 0.025 0.025 ND 0.025 U 0.056 EPA 0.45 No Max SQL< SV
Endosulfan II 0 4 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan sulfate 0 4 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Heptachlor 1 4 0.025 0.025 0.025 0.0191 0.0014 0.0014 033W001002 0.0014 J 0.0038 EPA 0.37 No Max Detect < SV
Heptachlor epoxide 1 4 0.025 0.025 0.025 0.0191 0.0013 0.0013 033W003002 0.0013 J 0.00004 FDEP 32.5 Yes Max Detect > SV
Methoxychlor 0 4 0.25 0.25 0.25 0.25 ND 0.25 U NA Yes No SV
Toxaphene 0 4 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
alpha-Chlordane 1 4 0.025 0.025 0.025 0.0191 0.0013 0.0013 033W003002 0.0013 J NA Yes No SV
gamma-Chlordane 2 4 0.025 0.025 0.025 0.0141 0.003 0.0034 033W001002 0.0034 J NA Yes No SV
Total Chlordane 3 4 0.05 0.05 0.05 0.0332 0.0263 0.0284 033W004002 0.0284 0.0043 EPA 6.6 Yes Max Detect > SV
Endrin 0 4 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin aldehyde 0 4 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin ketone 0 4 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 21.7 Yes Max SQL > SV
Total Endrin 0 4 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
alpha-BHC 2 4 0.025 0.025 0.025 0.0143 0.0027 0.0043 033W002002 0.0043 J NA Yes No SV
beta-BHC 0 4 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
delta-BHC 0 4 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-BHC (Lindane) 0 4 0.025 0.025 0.025 0.025 ND 0.025 U 0.08 EPA 0.31 No Max SQL< SV
Total BHC 2 4 0.1 0.1 0.1 0.0892 0.0777 0.0793 033W003002 0.0793 NA Yes No SV
4,4'-DDD 2 4 0.05 0.05 0.05 0.0628 0.041 0.11 033W003002 0.11 J 0.0003 FDEP 367 Yes Max Detect > SV
4,4'-DDE 4 4 0.018 0.0021 0.045 033W003002 0.045 J 0.0002 FDEP 225 Yes Max Detect > SV
4,4'-DDT 2 4 0.05 0.05 0.05 0.0388 0.008 0.047 033W003002 0.047 J 0.00059 FDEP 79.7 Yes Max Detect > SV
Total DDT 4 4 0.12 0.06 0.202 033W004002 0.202 NA Yes No SV
PCBs ( g/L)
Aroclor-1016 0 4 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1221 0 4 1 1 1 1 ND 1 U NA Yes No SV
Aroclor-1232 0 4 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1242 0 4 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1248 0 4 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1254 0 4 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1260 0 4 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 EPA 35.7 Yes Max SQL > SV
Total PCB 0 4 4 4 4 4 ND 4 U NA Yes No SV
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Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

1,2-Dichlorobenzene 0 4 5 5 5 5 ND 5 U 15.8 EPA 0.32 No Max SQL< SV
1,3-Dichlorobenzene 0 4 5 5 5 5 ND 5 U NA Yes No SV
1,4-Dichlorobenzene 0 4 5 5 5 5 ND 5 U 3 FDEP 1.67 Yes Max SQL > SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlo 0 4 5 5 5 5 ND 5 U NA Yes No SV
2,4,5-Trichlorophenol 0 4 12.5 12.5 12.5 12.5 ND 12.5 U NA Yes No SV
2,4,6-Trichlorophenol 0 4 5 5 5 5 ND 5 U NA Yes No SV
2,4-Dichlorophenol 0 4 5 5 5 5 ND 5 U NA Yes No SV
2,4-Dimethylphenol 0 4 5 5 5 5 ND 5 U NA Yes No SV
2,4-Dinitrophenol 0 4 12.5 12.5 12.5 12.5 ND 12.5 U NA Yes No SV
2,4-Dinitrotoluene 0 4 5 5 5 5 ND 5 U NA Yes No SV
2,6-Dinitrotoluene 0 4 5 5 5 5 ND 5 U NA Yes No SV
2-Chloronaphthalene 0 4 5 5 5 5 ND 5 U NA Yes No SV
2-Chlorophenol 0 4 5 5 5 5 ND 5 U 43.8 EPA 0.11 No Max SQL< SV
2-Methyl-4,6-Dinitrophenol 0 4 12.5 12.5 12.5 12.5 ND 12.5 U NA Yes No SV
2-Methylphenol (o-Cresol) 0 4 5 5 5 5 ND 5 U NA Yes No SV
2-Nitroaniline 0 4 12.5 12.5 12.5 12.5 ND 12.5 U NA Yes No SV
2-Nitrophenol 0 4 5 5 5 5 ND 5 U NA Yes No SV
3,3'-Dichlorobenzidine 0 4 5 5 5 5 ND 5 U NA Yes No SV
3-Nitroaniline 0 4 12.5 12.5 12.5 12.5 ND 12.5 U NA Yes No SV
4-Bromophenyl-phenylether 0 4 5 5 5 5 ND 5 U NA Yes No SV
4-Chloro-3-methylphenol 0 4 5 5 5 5 ND 5 U NA Yes No SV
4-Chloroaniline 0 4 5 5 5 5 ND 5 U NA Yes No SV
4-Chlorophenylphenyl ether 0 4 5 5 5 5 ND 5 U NA Yes No SV
4-Methylphenol (p-Cresol) 0 4 5 5 5 5 ND 5 U NA Yes No SV
4-Nitroaniline 0 4 12.5 12.5 12.5 12.5 ND 12.5 U NA Yes No SV
4-Nitrophenol 0 4 12.5 12.5 12.5 12.5 ND 12.5 U NA Yes No SV
Benzo(b)fluoranthene 0 4 5 5 5 5 ND 5 U NA Yes No SV
Benzo(g,h,i)perylene 0 4 5 5 5 5 ND 5 U NA Yes No SV
Benzo(k)fluoranthene 0 4 5 5 5 5 ND 5 U NA Yes No SV
bis(2-Chloroethoxy)methane 0 4 5 5 5 5 ND 5 U NA Yes No SV
bis(2-Chloroethyl)ether 0 4 5 5 5 5 ND 5 U NA Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 0 4 2.5 0.5 3.5 2.5 ND 3.5 U 0.3 EPA 11.7 Yes Max SQL > SV
Butylbenzylphthalate 0 4 2 2 2 2 ND 2 U NA Yes No SV
Carbazole 0 4 5 5 5 5 ND 5 U NA Yes No SV
Dibenzofuran 0 4 5 5 5 5 ND 5 U NA Yes No SV
Diethylphthalate 0 4 2.75 0.5 5 2.75 ND 5 U NA Yes No SV
Dimethylphthalate 0 4 5 5 5 5 ND 5 U NA Yes No SV
Di-n-butylphthalate 0 4 5 5 5 5 ND 5 U 9.4 EPA 0.53 No Max SQL< SV
Di-n-octylphthalate 0 4 5 5 5 5 ND 5 U NA Yes No SV
Hexachlorobenzene 0 4 5 5 5 5 ND 5 U NA Yes No SV
Hexachlorobutadiene 0 4 5 5 5 5 ND 5 U NA Yes No SV
Hexachlorocyclopentadiene 0 4 5 5 5 5 ND 5 U NA Yes No SV
Hexachloroethane 0 4 5 5 5 5 ND 5 U NA Yes No SV
Indeno(1,2,3-cd)pyrene 0 4 5 5 5 5 ND 5 U NA Yes No SV
Isophorone 0 4 5 5 5 5 ND 5 U NA Yes No SV
Nitrobenzene 0 4 5 5 5 5 ND 5 U NA Yes No SV
N-Nitroso-di-n-propylamine 0 4 5 5 5 5 ND 5 U NA Yes No SV
N-Nitrosodiphenylamine 0 4 5 5 5 5 ND 5 U NA Yes No SV
Pentachlorophenol 0 4 12.5 12.5 12.5 12.5 ND 12.5 U NA Yes No SV
Phenol 0 4 5 5 5 5 ND 5 U NA Yes No SV

2-Methylnaphthalene 0 4 5 5 5 5 ND 5 U NA Yes No SV
Acenaphthene 0 4 5 5 5 5 ND 5 U NA Yes No SV
Acenaphthylene 0 4 5 5 5 5 ND 5 U NA Yes No SV
Anthracene 0 4 5 5 5 5 ND 5 U NA Yes No SV
Benzo(a)anthracene 0 4 5 5 5 5 ND 5 U NA Yes No SV
Benzo(a)pyrene 0 4 5 5 5 5 ND 5 U NA Yes No SV
Chrysene 0 4 5 5 5 5 ND 5 U NA Yes No SV
Dibenz(a,h)anthracene 0 4 5 5 5 5 ND 5 U NA Yes No SV
Fluoranthene 0 4 5 5 5 5 ND 5 U NA Yes No SV
Fluorene 0 4 5 5 5 5 ND 5 U NA Yes No SV

SVOCs  ( g/L)

PAHs ( g/L)
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Naphthalene 0 4 5 5 5 5 ND 5 U 26 FDEP 0.19 No Max SQL< SV
Phenanthrene 0 4 5 5 5 5 ND 5 U NA Yes No SV
Pyrene 0 4 5 5 5 5 ND 5 U NA Yes No SV
Total PAH 0 4 65 65 65 65 ND 65 U NA Yes No SV

1,1,1-Trichloroethane 0 4 5 5 5 5 ND 5 U 270 FDEP 0.02 No Max SQL< SV
1,1,2,2-Tetrachloroethane 0 4 5 5 5 5 ND 5 U NA Yes No SV
1,1,2-Trichloroethane 0 4 5 5 5 5 ND 5 U NA Yes No SV
1,1-Dichloroethane 0 4 5 5 5 5 ND 5 U NA Yes No SV
1,1-Dichloroethene 0 4 5 5 5 5 ND 5 U 3.2 FDEP 1.56 Yes Max SQL > SV
1,2-Dichloroethane 0 4 5 5 5 5 ND 5 U NA Yes No SV
1,2-Dichloroethene (total) 0 4 5 5 5 5 ND 5 U NA Yes No SV
1,2-Dichloropropane 0 4 5 5 5 5 ND 5 U NA Yes No SV
2-Butanone (MEK) 0 4 12.4 5 34.5 12.4 ND 34.5 U NA Yes No SV
2-Hexanone 0 4 5 5 5 5 ND 5 U NA Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 4 5 5 5 5 ND 5 U NA Yes No SV
Acetone 0 4 5 5 5 5 ND 5 U NA Yes No SV
Benzene 0 4 5 5 5 5 ND 5 U 53 EPA 0.09 No Max SQL< SV
Bromodichloromethane 0 4 5 5 5 5 ND 5 U NA Yes No SV
Bromoform 0 4 5 5 5 5 ND 5 U NA Yes No SV
Bromomethane 0 4 5 5 5 5 ND 5 U NA Yes No SV
Carbon disulfide 0 4 5 5 5 5 ND 5 U NA Yes No SV
Carbon tetrachloride 0 4 5 5 5 5 ND 5 U NA Yes No SV
Chlorobenzene 0 4 5 5 5 5 ND 5 U 17 FDEP 0.29 No Max SQL< SV
Chloroethane 0 4 5 5 5 5 ND 5 U NA Yes No SV
Chloroform 0 4 5 5 5 5 ND 5 U 289 EPA 0.02 No Max SQL< SV
Chloromethane 0 4 5 5 5 5 ND 5 U NA Yes No SV
cis-1,3-Dichloropropene 0 4 5 5 5 5 ND 5 U NA Yes No SV
Dibromochloromethane 0 4 5 5 5 5 ND 5 U NA Yes No SV
Ethylbenzene 0 4 5 5 5 5 ND 5 U 453 EPA 0.01 No Max SQL< SV
Methylene chloride 0 4 5.63 1.5 8.5 5.63 ND 8.5 U 1580 FDEP 0.01 No Max SQL< SV
Styrene 0 4 5 5 5 5 ND 5 U NA Yes No SV
Tetrachloroethene 0 4 5 5 5 5 ND 5 U NA Yes No SV
Toluene 1 4 5 5 5 4.25 2 2 033W002002 2 J 175 EPA 0.01 No Max Detect < SV
trans-1,3-Dichloropropene 0 4 5 5 5 5 ND 5 U NA Yes No SV
Trichloroethene 0 4 5 5 5 5 ND 5 U NA Yes No SV
Vinyl chloride 0 4 5 5 5 5 ND 5 U NA Yes No SV
Xylene (Total) 3 4 5 5 5 2.5 1 2 033W004002 2 J NA Yes No SV

Sources for Screening Values (SVs):
EPA = Ambient Water Quality Criteria
FDEP = Surface Water Quality Criteria
 
 
 
 
 

VOCs ( g/L)

PAHs ( g/L) - cont.

UJ = Not detected.  SQL is estimated.  
D = Diluted Result

N/R   = No refinement value available. Parameters in bold were detected and exceeded the screening value
J = Estimated Value N/A   = Not Applicable.
U or ND = Not Detected at or above the SQL

SQL = Sample Quanitation Limit

Notes:
Supporting Information: Supporting Information:

SV   = Screening value (detailed explanation for SVs provided in Section 8). Average result calculations include summing detections and one half the detection limits  
HQ = Hazard Quotient
N/A = No screening value available HQ   = Hazard Quotient. maximum detections.

RV   = Refinement value (detailed explanation of RVs provided in Section 8). for not detected parameters.  As a result, some average detections may exceed the



Table 12-1-11
Wetland 10 Phase II
Surface Water COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum Heptachlor epoxide None Xylene (Total)
Barium alpha-Chlordane
Cadmium gamma-Chlordane
Calcium Total Chlordane
Iron 4,4'-DDD
Lead 4,4'-DDE
Magnesium 4,4'-DDT
Manganese Total DDT
Sodium alpha-BHC

Total BHC

Beryllium Aldrin 1,2,4-trichlorobenzene 1,1,2,2-Tetrachloroethane
Cobalt Dieldrin 1,3-Dichlorobenzene 1,1,2-Trichloroethane
Copper Endosulfan II 1,4-Dichlorobenzene 1,1-Dichloroethane
Mercury Endosulfan sulfate 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1-Dichloroethene
Potassium Methoxychlor 2,4,5-Trichlorophenol 1,2-Dichloroethane
Silver Toxaphene 2,4,6-Trichlorophenol 1,2-Dichloroethene (total)
Vanadium Endrin 2,4-Dichlorophenol 1,2-Dichloropropane

Endrin aldehyde 2,4-Dimethylphenol 2-Butanone (MEK)
Endrin ketone 2,4-Dinitrophenol 2-Hexanone
Total Endrin 2,4-Dinitrotoluene 4-Methyl-2-Pentanone (MIBK)
beta-BHC 2,6-Dinitrotoluene Acetone
delta-BHC 2-Chloronaphthalene Bromodichloromethane
Aroclor-1016 2-Methyl-4,6-Dinitrophenol Bromoform
Aroclor-1221 2-Methylphenol (o-Cresol) Bromomethane
Aroclor-1232 2-Nitroaniline Carbon disulfide
Aroclor-1242 2-Nitrophenol Carbon tetrachloride
Aroclor-1248 3,3'-Dichlorobenzidine Chloroethane
Aroclor-1254 3-Nitroaniline Chloromethane
Aroclor-1260 4-Bromophenyl-phenylether cis-1,3-Dichloropropene
Total PCBs 4-Chloro-3-methylphenol Dibromochloromethane

4-Chloroaniline Styrene
4-Chlorophenylphenyl ether Tetrachloroethene
4-Methylphenol (p-Cresol) trans-1,3-Dichloropropene
4-Nitroaniline Trichloroethene
4-Nitrophenol Vinyl chloride
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate (BEHP)
Butylbenzylphthalate
Carbazole
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-octylphthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Phenanthrene
Pyrene
Total PAHs

Detected Parameters

Not Detected Parameters



Table 12-1-12
Wetland 10 Phase II 
Surface Water Refinement

Parameter
Number 

Detected
Number 

Analyzed
Average 

SQL
Minimum 

SQL Max SQL
Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ
Ref. 

Conc.

Number 
Detected > 
Ref. Conc.

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 4 4 917 696 1,280 033W001002 1,280 13 FDEP 70.5 98.46 1,090.30 1 Yes Max Result > Ref. Conc.
Barium 4 4 13.4 11.9 16.1 033W001002 16.1 J NA 3.68 4 Yes Max Result > Ref. Conc.
Beryllium 0 4 1.5 1.5 1.5 1.5 ND 1.5 U 0.13 FDEP 11.5 11.54 1 0 No Parameter Not Detected
Cadmium 1 4 2.5 2.5 2.5 3.17 5.2 5.2 033W001002 5.2 0.66 EPA 4.81 7.88 3 1 Yes Max Result > Ref. Conc.
Calcium 4 4 13,600 12,900 14,500 033W002002 14,500 NA 7,675 4 No Essential Nutrient
Cobalt 0 4 6 6 6 6 ND 6 U NA 3 0 No Parameter Not Detected
Copper 0 4 12.5 12.5 12.5 12.5 ND 12.5 U 6.54 EPA 1.91 1.91 4 0 No Parameter Not Detected
Iron 4 4 1,950 808 5,110 033W001002 5,110 NA 2,360 1 Yes Max Result > Ref. Conc.
Lead 1 4 1 1 1 1.35 2.4 2.4 033W001002 2.4 J 1.32 EPA 1.02 1.82 3.2 0 No Max Result < Ref. Conc.
Magnesium 4 4 4,600 2,950 5,470 033W002002 5,470 NA 20,260 0 No Max Result < Ref. Conc.
Manganese 4 4 87.3 11.3 280 033W001002 280 NA 13.2 3 Yes Max Result > Ref. Conc.
Mercury 0 4 0.1 0.1 0.1 0.1 ND 0.1 U 0.012 EPA 8.33 8.33 0.13 0 No Parameter Not Detected
Potassium 0 4 1,980 1,975 1,975 1,980 ND 1,975 U NA 6,995 0 No Parameter Not Detected
Silver 0 4 5 5 5 5 ND 5 U 0.012 EPA 417 416.67 4 0 No Parameter Not Detected
Sodium 4 4 17,900 5,050 24,500 033W002002 24,500 NA 182,200 0 No Max Result < Ref. Conc.
Vanadium 0 4 7.5 7.5 7.5 7.5 ND 7.5 U NA 4.7 0 No Parameter Not Detected
Pesticides (µg/L)
Aldrin 0 4 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
Dieldrin 0 4 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endosulfan II 0 4 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endosulfan sulfate 0 4 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Heptachlor epoxide 1 4 0.025 0.025 0.025 0.0191 0.0013 0.0013 033W003002 0.0013 J 0.00004 FDEP 477 32.5 0 Yes Max Detect > SV; no RV 
Methoxychlor 0 4 0.25 0.25 0.25 0.25 ND 0.25 U NA 0 No Parameter Not Detected
Toxaphene 0 4 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
alpha-Chlordane 1 4 0.025 0.025 0.025 0.0191 0.0013 0.0013 033W003002 0.0013 J NA 0 Yes Max Detect > SV; no RV 
gamma-Chlordane 2 4 0.025 0.025 0.025 0.0141 0.003 0.0034 033W001002 0.0034 J NA 0 Yes Max Detect > SV; no RV 
Total Chlordane 3 4 0.05 0.05 0.05 0.0332 0.0263 0.0284 033W004002 0.0284 0.0043 EPA 7.72 6.60 0 Yes Max Detect > SV; no RV 
Endrin 0 4 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endrin aldehyde 0 4 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endrin ketone 0 4 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 21.7 21.74 0 No Parameter Not Detected
Total Endrin 0 4 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 No Parameter Not Detected
alpha-BHC 2 4 0.025 0.025 0.025 0.0143 0.0027 0.0043 033W002002 0.0043 J NA 0 Yes Max Detect > SV; no RV 
beta-BHC 0 4 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
delta-BHC 0 4 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
Total BHC 2 4 0.1 0.1 0.1 0.0892 0.0777 0.0793 033W003002 0.0793 NA 0 Yes Max Detect > SV; no RV 
4,4'-DDD 2 4 0.05 0.05 0.05 0.0628 0.041 0.11 033W003002 0.11 J 0.0003 FDEP 209 366.67 0 Yes Max Detect > SV; no RV 
4,4'-DDE 4 4 0.018 0.0021 0.045 033W003002 0.045 J 0.0002 FDEP 90.1 225 0 Yes Max Detect > SV; no RV 
4,4'-DDT 2 4 0.05 0.05 0.05 0.0388 0.008 0.047 033W003002 0.047 J 0.00059 FDEP 65.7 79.66 0 Yes Max Detect > SV; no RV 
Total DDT 4 4 0.12 0.06 0.202 033W004002 0.202 0.0002 FDEP 1,010 0 Yes Max Detect > SV; no RV 
PCBs (µg/L)
Aroclor-1016 0 4 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1221 0 4 1 1 1 1 ND 1 U NA 0 No Parameter Not Detected
Aroclor-1232 0 4 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1242 0 4 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1248 0 4 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1254 0 4 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1260 0 4 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 EPA 35.7 35.71 0 No Parameter Not Detected
Total PCB 0 4 4 4 4 4 ND 4 U NA 0 No Parameter Not Detected

1,2,4-Trichlorobenzene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
1,4-Dichlorobenzene 0 4 5 5 5 5 ND 5 U 3 FDEP 1.67 1.67 0 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-ch 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 4 12.5 12.5 12.5 12.5 ND 12.5 U NA 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
2,4-Dichlorophenol 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
2,4-Dimethylphenol 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
2,4-Dinitrophenol 0 4 12.5 12.5 12.5 12.5 ND 12.5 U NA 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
2-Chloronaphthalene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 4 12.5 12.5 12.5 12.5 ND 12.5 U NA 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
2-Nitroaniline 0 4 12.5 12.5 12.5 12.5 ND 12.5 U NA 0 No Parameter Not Detected
2-Nitrophenol 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
3-Nitroaniline 0 4 12.5 12.5 12.5 12.5 ND 12.5 U NA 0 No Parameter Not Detected

SVOCs (µg/L)



Table 12-1-12
Wetland 10 Phase II 
Surface Water Refinement

Parameter
Number 

Detected
Number 

Analyzed
Average 

SQL
Minimum 

SQL Max SQL
Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ
Ref. 

Conc.

Number 
Detected > 
Ref. Conc.

Retained for 
Refinement? Rationale

4-Bromophenyl-phenylether 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
4-Chloro-3-methylphenol 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
4-Chloroaniline 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
4-Methylphenol (p-Cresol) 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
4-Nitroaniline 0 4 12.5 12.5 12.5 12.5 ND 12.5 U NA 0 No Parameter Not Detected
4-Nitrophenol 0 4 12.5 12.5 12.5 12.5 ND 12.5 U NA 0 No Parameter Not Detected
Benzo(b)fluoranthene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Benzo(g,h,i)perylene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Benzo(k)fluoranthene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 0 4 2.5 0.5 3.5 2.5 ND 3.5 U 0.3 EPA 8.33 11.67 0 No Parameter Not Detected
Butylbenzylphthalate 0 4 2 2 2 2 ND 2 U NA 0 No Parameter Not Detected
Carbazole 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Dibenzofuran 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Diethylphthalate 0 4 2.75 0.5 5 2.75 ND 5 U NA 0 No Parameter Not Detected
Dimethylphthalate 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Di-n-octylphthalate 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Hexachlorobenzene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Hexachlorobutadiene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Hexachloroethane 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Isophorone 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Nitrobenzene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Pentachlorophenol 0 4 12.5 12.5 12.5 12.5 ND 12.5 U NA 0 No Parameter Not Detected
Phenol 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
PAHs (µg/L)
2-Methylnaphthalene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Acenaphthene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Acenaphthylene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Anthracene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Benzo(a)anthracene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Benzo(a)pyrene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Chrysene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Dibenz(a,h)anthracene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Fluoranthene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Fluorene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Naphthalene 0 4 5 5 5 5 ND 5 U 26 FDEP 0.19 0.19 0 No Parameter Not Detected
Phenanthrene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Pyrene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Total PAH 0 4 65 65 65 65 ND 65 U NA 0 No Parameter Not Detected

1,1,2,2-Tetrachloroethane 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
1,1-Dichloroethane 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
1,1-Dichloroethene 0 4 5 5 5 5 ND 5 U 3.2 FDEP 1.56 1.56 0 No Parameter Not Detected
1,2-Dichloroethane 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
1,2-Dichloroethene (total) 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
1,2-Dichloropropane 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
2-Butanone (MEK) 0 4 12.4 5 34.5 12.4 ND 34.5 U NA 0 No Parameter Not Detected
2-Hexanone 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Acetone 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Bromodichloromethane 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Bromoform 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Bromomethane 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Carbon disulfide 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Carbon tetrachloride 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Chloroethane 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Chloromethane 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
cis-1,3-Dichloropropene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Dibromochloromethane 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Styrene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected

SVOCs (µg/L) - cont.

VOCs (µg/L)



Table 12-1-12
Wetland 10 Phase II 
Surface Water Refinement

Parameter
Number 

Detected
Number 

Analyzed
Average 

SQL
Minimum 

SQL Max SQL
Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ
Ref. 

Conc.

Number 
Detected > 
Ref. Conc.

Retained for 
Refinement? Rationale

Tetrachloroethene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
trans-1,3-Dichloropropene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Trichloroethene 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Vinyl chloride 0 4 5 5 5 5 ND 5 U NA 0 No Parameter Not Detected
Xylene (Total) 3 4 5 5 5 2.5 1 2 033W004002 2 J NA 0 Yes No SV

EPA = Ambient Water Quality Criteria
FDEP = Surface Water Quality Criteria

  U or ND = Not Detected at or above the SQL

HQ = Hazard Quotient D = Diluted Result

N/R   = No refinement value available.
Parameters in bold were detected and exceeded Ref. Conc.s

  N/A = No screening value available J = Estimated Value PEL  = Probable effects level.

N/A   = Not Applicable.
Average result calculations include summing detections and 
one half the detection limits for not detected parameters.  As 
a result, some average detections may exceed the Max 
detections.

Notes:
Sources for Screening Values (SVs): Supporting Information: Supporting Information:

RV   = Refinement value (detailed explanation of RVs provided in Section 8).
SQL = Sample Quanitation Limit UJ = Not detected.  SQL is estimated.  SV   = Screening value (detailed explanation for SVs provided in Section 8).

VOCs (µg/L) - cont.



Table 12-1-13
Wetland 10 Phase II
Surface Water COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum 4,4'-DDD None Xylene (Total)
Barium 4,4'-DDE
Cadmium 4,4'-DDT
Iron alpha-BHC
Manganese alpha-Chlordane

gamma-Chlordane
Heptachlor epoxide
Total BHC
Total Chlordane
Total DDT

Detected Parameters



Table 12-1-14
Wetland 10 Phase IV 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 1 1 480 480 480 033W000102 480 13 FDEP 36.9 Yes Max Detect > SV
Antimony 0 1 1.95 1.95 1.95 1.95 ND 1.95 U 160 EPA 0.01 No Max SQL< SV
Arsenic 0 1 1.65 1.65 1.65 1.65 ND 1.65 U 50 FDEP 0.03 No Max SQL< SV
Barium 1 1 15 15 15 033W000102 15 NA Yes No SV
Beryllium 1 1 0.5 0.5 0.5 033W000102 0.5 I 0.13 FDEP 3.85 Yes Max Detect > SV
Cadmium 1 1 0.82 0.82 0.82 033W000102 0.82 I 0.66 EPA 1.24 Yes Max Detect > SV
Calcium 1 1 46,000 46,000 46,000 033W000102 #### NA Yes No SV
Chromium 0 1 0.7 0.7 0.7 0.7 ND 0.7 U 11 EPA 0.06 No Max SQL< SV
Cobalt 0 1 0.6 0.6 0.6 0.6 ND 0.6 U NA Yes No SV
Copper 1 1 1.6 1.6 1.6 033W000102 1.6 I 6.54 EPA 0.25 No Max Detect < SV
Iron 1 1 900 900 900 033W000102 900 NA Yes No SV
Lead 0 1 0.95 0.95 0.95 0.95 ND 0.95 U 1.32 EPA 0.72 No Max SQL< SV
Magnesium 1 1 6,900 6,900 6,900 033W000102 6,900 NA Yes No SV
Manganese 1 1 290 290 290 033W000102 290 NA Yes No SV
Mercury 0 1 0.039 0.039 0.039 0.039 ND 0.039 U 0.012 EPA 3.25 Yes Max SQL > SV
Nickel 1 1 2.7 2.7 2.7 033W000102 2.7 I 87.71 EPA 0.03 No Max Detect < SV
Potassium 1 1 4,000 4,000 4,000 033W000102 4,000 NA Yes No SV
Selenium 1 1 8.9 8.9 8.9 033W000102 8.9 I 5 EPA 1.78 Yes Max Detect > SV
Silver 0 1 0.55 0.55 0.55 0.55 ND 0.55 U 0.012 EPA 45.8 Yes Max SQL > SV
Sodium 1 1 33,000 33,000 33,000 033W000102 #### NA Yes No SV
Thallium 0 1 3.8 3.8 3.8 3.8 ND 3.8 U 4 EPA 0.95 No Max SQL< SV
Vanadium 1 1 3.3 3.3 3.3 033W000102 3.3 I NA Yes No SV
Zinc 1 1 2 2 2 033W000102 2 I 58.91 EPA 0.03 No Max Detect < SV

Sources for Screening Values (SVs):
EPA = Ambient Water Quality Criteria
FDEP = Surface Water Quality Criteria
 
 
 
 
 

HQ = Hazard Quotient

Notes:
Supporting Information: Supporting Information:
SQL = Sample Quanitation Limit SV   = Screening value (detailed explanation for SVs provided in Section 8). Average result calculations include summing detections and one half the detection limits

RV   = Refinement value (detailed explanation of RVs provided in Section 8). for not detected parameters.  As a result, some average detections may exceed the
HQ   = Hazard Quotient. maximum detections.

UJ = Not detected.  SQL is estimated.  
D = Diluted Result

U or ND = Not Detected at or above the SQ N/R   = No refinement value available. Parameters in bold were detected and exceeded the screening value.
J = Estimated Value N/A   = Not Applicable.

N/A = No screening value available



Table 12-1-15
Wetland 10 Phase IV
Surface Water COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs
Detected Parameters
Aluminum Not Analyzed Not Analyzed Not Analyzed
Barium
Beryllium
Cadmium
Calcium
Iron
Magnesium
Manganese
Potassium
Selenium
Sodium
Vanadium
Not Detected Parameters
Cobalt Not Analyzed Not Analyzed Not Analyzed
Mercury
Silver



Table 12-1-16
Wetland 10 Phase IV 
Surface Water Refinement

Parameter
Number 

Detected
Number 

Analyzed
Average 

SQL
Minimum 

SQL Max SQL
Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening HQ

Average 
Screening HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 1 1 480 480 480 033W000102 480 13 FDEP 36.92 36.9 1,090.25 0 No Max Result < Ref. Conc.
Barium 1 1 15 15 15 033W000102 15 NA 3.68 1 Yes Max Result > Ref. Conc.
Beryllium 1 1 0.5 0.5 0.5 033W000102 0.5 I 0.13 FDEP 3.85 3.85 1 0 No Max Result < Ref. Conc.
Cadmium 1 1 0.82 0.82 0.82 033W000102 0.82 I 0.66 EPA 1.24 1.24 3 0 No Max Result < Ref. Conc.
Calcium 1 1 46,000 46,000 46,000 033W000102 46,000 NA 7,675 1 No Essential Nutrient
Cobalt 0 1 0.6 0.6 0.6 0.6 ND 0.6 U NA 3 0 No Parameter Not Detected
Iron 1 1 900 900 900 033W000102 900 NA 2,360 0 No Max Result < Ref. Conc.
Magnesium 1 1 6,900 6,900 6,900 033W000102 6,900 NA 20,260 0 No Max Result < Ref. Conc.
Manganese 1 1 290 290 290 033W000102 290 NA 13.2 1 Yes Max Result > Ref. Conc.
Mercury 0 1 0.039 0.039 0.039 0.039 ND 0.039 U 0.012 EPA 3.25 3.25 0.13 0 No Parameter Not Detected
Potassium 1 1 4,000 4,000 4,000 033W000102 4,000 NA 6,995 0 No Max Result < Ref. Conc.
Selenium 1 1 8.9 8.9 8.9 033W000102 8.9 I 5 EPA 1.78 3 1 Yes Max Result > Ref. Conc.
Silver 0 1 0.55 0.55 0.55 0.55 ND 0.55 U 0.012 EPA 45.83 45.8 4 0 No Parameter Not Detected
Sodium 1 1 33,000 33,000 33,000 033W000102 33,000 NA 182,200 0 No Max Result < Ref. Conc.
Vanadium 1 1 3.3 3.3 3.3 033W000102 3.3 I NA 4.7 0 No Max Result < Ref. Conc.

Notes:
Supporting Information:
SV   = Screening value (detailed explanation for SVs provided in Section 8) N/A   = Not Applicable.
RV   = Refinement value (detailed explanation of RVs provided in Section 8).
PEL  = Probable effects level.
N/R   = No refinement value available.

Parameters in bold were detected and exceeded Ref. Conc.s

Average result calculations include summing detections and one half the 
detection limits for not detected parameters.  As a result, some average 
detections may exceed the Max detections.

Sources for Screening Values (SVs): Supporting Information:

FDEP = Surface Water Quality Criteria HQ = Hazard Quotient D = Diluted Result
EPA = Ambient Water Quality Criteria SQL = Sample Quanitation Limit UJ = Not detected.  SQL is estimated.  

 U or ND = Not Detected at or above the SQL
 N/A = No screening value available J = Estimated Value



Table 12-1-17
Wetland 10 Phase IV
Surface Water COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs
Detected Parameters
Barium Not Analyzed Not Analyzed Not Analyzed
Manganese
Selenium



Table 12-1-18
Wetland 10 Phase II
Sediment Dermal Exposure Dose-Child Trespasser and Adult Maintenance Worker

Aluminum N 1.1E+03 = 8.9E+03 = MG/KG 041M10A201 7 / 7 NAV 1.0E-03 3 N/A 8.91E-07 N/A 1.89E-05
Barium N 1.6E+00 J 1.5E+01 J MG/KG 033M004001 7 / 7 NAV 1.0E-03 3 N/A 1.51E-09 N/A 3.20E-08
Cadmium N 2.7E-01 J 3.5E+01 = MG/KG 033M004001 4 / 7 2.6E-01 / 1.3E+00 1.0E-03 3 N/A 3.46E-09 N/A 7.32E-08
Chromium N 4.9E+00 = 1.2E+03 = MG/KG 033M004001 7 / 7 NAV 1.0E-03 3 N/A 1.18E-07 N/A 2.50E-06
Cobalt C N/A N/A 3.9E+00 = MG/KG 041M10A201 1 / 7 1.9E-01 / 3.2E+00 1.0E-03 3 N/A 3.90E-10 N/A 2.95E-09
Copper N 2.4E+00 = 4.5E+01 = MG/KG 033M004001 5 / 7 6.4E+00 / 6.6E+00 1.0E-03 3 N/A 4.51E-09 N/A 9.55E-08
Iron N 7.1E+02 = 7.4E+03 = MG/KG 041M10A201 7 / 7 NAV 1.0E-03 3 N/A 7.42E-07 N/A 1.57E-05
Lead N 5.3E+00 = 1.6E+02 = MG/KG 033M004001 7 / 7 NAV 1.0E-03 3 N/A 1.61E-08 N/A 3.41E-07
Manganese N 4.1E+00 = 1.4E+02 = MG/KG 041M10A201 7 / 7 NAV 1.0E-03 3 N/A 1.35E-08 N/A 2.86E-07
Nickel N 1.0E+00 J 5.2E+01 = MG/KG 033M004001 4 / 7 9.7E+00 / 1.0E+01 1.0E-03 3 N/A 5.21E-09 N/A 1.10E-07
Selenium N N/A N/A 2.0E-01 J MG/KG 041M10A301 1 / 7 1.8E-01 / 1.1E+00 1.0E-03 3 N/A 2.00E-11 N/A 4.23E-10
Thallium N N/A N/A 1.5E+00 J MG/KG 041M10A301 1 / 7 1.8E-01 / 7.9E-01 1.0E-03 3 N/A 1.50E-10 N/A 3.17E-09
Vanadium N 4.6E+00 = 1.6E+01 = MG/KG 041M10A201 3 / 7 3.8E+00 / 4.0E+00 1.0E-03 3 N/A 1.64E-09 N/A 3.47E-08
4,4'-DDD C 2.5E-02 J 1.2E-01 J MG/KG 033M003001 4 / 7 2.1E-04 / 2.1E-04 3.0E-02 1 N/A 3.60E-10 N/A 2.72E-09
4,4'-DDE C 2.5E-04 J 9.6E-02 J MG/KG 033M003001 6 / 7 N/A / 2.1E-04 3.0E-02 1 N/A 2.88E-10 N/A 2.18E-09
4,4'-DDT C 2.5E-04 J 4.8E-02 J MG/KG 033M003001 6 / 7 N/A / 2.1E-04 3.0E-02 1 N/A 1.44E-10 N/A 1.09E-09
Aldrin C 7.8E-05 J 1.2E-04 J MG/KG 033M002001 2 / 7 1.0E-04 / 2.3E-03 1.0E-01 2 N/A 1.20E-12 N/A 9.07E-12
alpha-Chlordane C 1.3E-04 J 9.6E-04 J MG/KG 033M001001 6 / 7 N/A / 1.0E-04 4.0E-02 2 N/A 3.84E-12 N/A 2.90E-11
Aroclor-1260 C 1.2E-02 J 4.9E-02 J MG/KG 033M001001 2 / 7 2.1E-03 / 4.3E-02 1.4E-02 3 N/A 6.76E-11 N/A 5.11E-10
delta-BHC C 3.8E-04 J 8.8E-04 J MG/KG 033M001001 3 / 7 1.0E-04 / 2.2E-03 4.0E-02 2 N/A 3.52E-12 N/A 2.66E-11
Dieldrin C N/A N/A 3.9E-04 J MG/KG 033M004001 1 / 7 2.1E-04 / 4.4E-03 1.0E-01 2 N/A 3.90E-12 N/A 2.95E-11
Endosulfan I N 1.3E-04 J 2.1E-04 J MG/KG 033M002001 3 / 7 2.1E-04 / 2.3E-03 1.0E-01 2 N/A 2.10E-12 N/A 4.44E-11
Endrin N 4.1E-04 J 2.3E-03 J MG/KG 033M003001 2 / 7 2.1E-04 / 4.4E-03 1.0E-01 2 N/A 2.30E-11 N/A 4.87E-10
Endrin aldehyde N N/A N/A 5.3E-04 J MG/KG 033M004001 1 / 7 2.1E-04 / 4.4E-03 1.0E-01 2 N/A 5.30E-12 N/A 1.12E-10
gamma-BHC (Lindane) C 7.4E-05 J 1.2E-04 J MG/KG 033M002001 2 / 7 1.0E-04 / 2.2E-03 4.0E-02 2 N/A 4.80E-13 N/A 3.63E-12
gamma-Chlordane C 2.7E-04 J 8.2E-04 J MG/KG 033M001001 3 / 7 1.0E-04 / 2.1E-03 4.0E-02 2 N/A 3.28E-12 N/A 2.48E-11
Heptachlor C 9.9E-05 J 2.3E-04 J MG/KG 033M003001 4 / 7 1.0E-04 / 1.0E-04 1.0E-01 2 N/A 2.30E-12 N/A 1.74E-11
Heptachlor epoxide C 1.0E-04 J 8.4E-04 J MG/KG 033M001001 3 / 7 1.0E-04 / 2.2E-03 1.0E-01 2 N/A 8.40E-12 N/A 6.35E-11
1,2-Dichlorobenzene C N/A N/A 2.8E-02 J MG/KG 041M10A301 1 / 7 4.0E-01 / 4.3E-01 1.0E-02 3 N/A 2.80E-11 N/A 2.12E-10
1,4-Dichlorobenzene C N/A N/A 3.1E-02 J MG/KG 041M10A301 1 / 7 4.0E-01 / 4.3E-01 1.0E-02 3 N/A 3.10E-11 N/A 2.34E-10
Anthracene N N/A N/A 2.2E-02 J MG/KG 041M10A101 1 / 7 4.0E-02 / 4.3E-01 1.0E-02 3 N/A 2.20E-11 N/A 4.66E-10
Benzo(a)anthracene C 2.7E-02 J 8.7E-02 = MG/KG 041M10A101 3 / 7 4.1E-01 / 4.3E-01 1.3E-01 2 N/A 1.13E-09 N/A 8.55E-09
Benzo(a)pyrene C 2.7E-02 J 1.1E-01 = MG/KG 041M10A101 3 / 7 4.1E-01 / 4.3E-01 1.3E-01 2 N/A 1.43E-09 N/A 1.08E-08
Benzo(b)fluoranthene C 1.5E-01 = 1.9E-01 = MG/KG 041M10A101 2 / 7 4.0E-02 / 4.3E-01 1.3E-01 2 N/A 2.47E-09 N/A 1.87E-08
Benzo(g,h,i)perylene C 2.6E-02 J 7.2E-02 = MG/KG 041M10A201 3 / 7 4.1E-01 / 4.3E-01 1.3E-01 2 N/A 9.36E-10 N/A 7.08E-09
Benzo(k)fluoranthene C 6.3E-02 = 7.4E-02 = MG/KG 041M10A101 2 / 7 4.0E-02 / 4.3E-01 1.3E-01 2 N/A 9.62E-10 N/A 7.27E-09(
Ethylhexyl)phthalate C N/A N/A 5.2E-02 J MG/KG 041M10A301 1 / 7 5.9E-02 / 4.2E-01 1.0E-01 1 N/A 5.20E-10 N/A 3.93E-09
Butylbenzylphthalate N N/A N/A 3.5E-02 J MG/KG 041M10A201 1 / 7 1.4E-01 / 4.1E-01 1.0E-01 2 N/A 3.50E-10 N/A 7.41E-09
Chrysene C 3.0E-02 J 9.7E-02 = MG/KG 041M10A101 3 / 7 4.1E-01 / 4.3E-01 1.3E-01 2 N/A 1.26E-09 N/A 9.53E-09
Fluoranthene N 4.3E-02 J 1.4E-01 = MG/KG 041M10A101 4 / 7 4.1E-01 / 4.3E-01 1.3E-01 2 N/A 1.82E-09 N/A 3.85E-08
Indeno(1,2,3-cd)pyrene C 2.4E-02 J 7.2E-02 = MG/KG 041M10A101 3 / 7 4.1E-01 / 4.3E-01 1.3E-01 2 N/A 9.36E-10 N/A 7.08E-09
Phenanthrene N 2.2E-02 J 2.3E-02 J MG/KG 041M10A301 2 / 7 4.0E-02 / 4.3E-01 1.0E-02 3 N/A 2.30E-11 N/A 4.87E-10
Pyrene N 3.9E-02 J 1.1E-01 = MG/KG 041M10A101 3 / 7 4.1E-01 / 4.3E-01 1.0E-02 3 N/A 1.10E-10 N/A 2.33E-09

Notes:
Equation for sediment risk:

Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker). =   Chemical concentration in sediment (mg/kg).

Where:
DADsd     =    Dermal Absorbed Dose-soil contact (mg/kg-day). SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker). =   Conversion factor (10-6 kg/mg).
DAevent  =    Dermal absorbed dose per event (mg/cm2-event)                                  Source: Tables 6-6 and 6-8 Exposure Factors Handbook. =   Adherence factor of sediment to soil (mg/cm2-event).
SA          =    Skin surface area available for contact (cm2). BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).       0.2 (children playing in wet soil) 0.1 (construction worker)
EV          =    Event frequency (events/day). AT        =       Noncancer ! 3,650 days (child trespasser); 9,125 days (adult maintenance worker). =   Dermal absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 
EF          =    Exposure frequency (days/year).                                  Cancer ! 25,550 days (child trespasser/adult maintenance worker).    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.  
ED         =    Exposure duration (years).
BW        =    Body weight (kg) 70 kg (adult) 45 kg (child).
AT         =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr
                   carcinogenic effects AT = 70 yr x 365 dy/yr

DADsd (mg/kg-day): 
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DADsd (mg/kg-day):                    
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DAevent:                  Child 
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DAevent:                       
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Table 12-1-19  
Wetland 10 Phase II 
Sediment Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal 
Hazard 

Quotient
Dermal 

Cancer Risk

Dermal 
Hazard 

Quotient
Dermal Cancer 

Risk

Aluminum N 8.9E+03 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A N/A N/A 1.9E-04 N/A
Barium N 1.5E+01 7.0E-02 N/A 7.0E-02 1, 3 4.9E-03 N/A N/A N/A 6.5E-06 N/A
Cadmium N 3.5E+01 5.0E-04 N/A 2.5E-02 1 1.3E-05 N/A N/A N/A 5.9E-03 N/A
Chromium N 1.2E+03 N/A N/A 2.5E-02 1 N/A N/A N/A N/A N/A N/A
Cobalt C 3.9E+00 2.0E-02 N/A 8.0E-01 3 1.6E-02 N/A N/A N/A 1.8E-07 N/A
Copper N 4.5E+01 4.0E-02 N/A 3.0E-01 3 1.2E-02 N/A N/A N/A 8.0E-06 N/A
Iron N 7.4E+03 3.0E-01 N/A 1.5E-01 3 4.5E-02 N/A N/A N/A 3.5E-04 N/A
Lead N 1.6E+02 1.0E-07 N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Manganese N 1.4E+02 2.4E-02 N/A 4.0E-02 1, 3 9.6E-04 N/A N/A N/A 3.0E-04 N/A
Nickel N 5.2E+01 2.0E-02 N/A 2.7E-01 3 5.4E-03 N/A N/A N/A 2.0E-05 N/A
Selenium N 2.0E-01 5.0E-03 N/A 5.5E-01 1 2.8E-03 N/A N/A N/A 1.5E-07 N/A
Thallium N 1.5E+00 6.6E-05 N/A 1.5E-01 3 9.9E-06 N/A N/A N/A 3.2E-04 N/A
Vanadium N 1.6E+01 7.0E-03 N/A 2.6E-02 1 1.8E-04 N/A N/A N/A 1.9E-04 N/A
4,4'-DDD C 1.2E-01 N/A 2.4E-01 3.0E-02 2 N/A 8.0E+00 N/A N/A N/A 2.2E-08
4,4'-DDE C 9.6E-02 N/A 3.4E-01 3.0E-02 2 N/A 1.1E+01 N/A N/A N/A 2.5E-08
4,4'-DDT C 4.8E-02 5.0E-04 3.4E-01 3.0E-02 2 1.5E-05 1.1E+01 N/A N/A 7.3E-05 1.2E-08
Aldrin C 1.2E-04 3.0E-05 1.7E+01 1.3E-02 3 4.0E-07 1.3E+03 N/A N/A 2.3E-05 1.2E-08
alpha-Chlordane C 9.6E-04 5.0E-04 3.5E-01 8.0E-01 1 4.0E-04 4.4E-01 N/A N/A 7.3E-08 1.3E-11
Aroclor-1260 C 4.9E-02 N/A 2.0E+00 1.4E-01 2 N/A 1.4E+01 N/A N/A N/A 7.3E-09
delta-BHC C 8.8E-04 5.0E-04 6.3E+00 1.4E-02 3 7.1E-06 4.4E+02 N/A N/A 3.7E-06 1.2E-08
Dieldrin C 3.9E-04 5.0E-05 1.6E+01 5.0E-01 3 2.5E-05 3.2E+01 N/A N/A 1.2E-06 9.4E-10
Endosulfan I N 2.1E-04 6.0E-03 N/A 5.0E-01 3 3.0E-03 N/A N/A N/A 1.5E-08 N/A
Endrin N 2.3E-03 3.0E-04 N/A 1.3E-02 3 3.8E-06 N/A N/A N/A 1.3E-04 N/A
Endrin aldehyde N 5.3E-04 3.0E-04 N/A 1.3E-02 3 3.8E-06 N/A N/A N/A 3.0E-05 N/A
gamma-BHC (Lindane) C 1.2E-04 3.0E-04 1.3E+00 9.7E-01 3 2.9E-04 1.3E+00 N/A N/A 1.2E-08 4.9E-12
gamma-Chlordane C 8.2E-04 5.0E-04 3.5E-01 8.0E-01 1 4.0E-04 4.4E-01 N/A N/A 6.2E-08 1.1E-11
Heptachlor C 2.3E-04 5.0E-04 4.5E+00 1.1E-02 3 5.6E-06 4.0E+02 N/A N/A 3.1E-06 7.0E-09
Heptachlor epoxide C 8.4E-04 5.0E-04 4.5E+00 1.1E-02 3 5.6E-06 4.0E+02 N/A N/A 1.1E-05 2.6E-08
1,2-Dichlorobenzene C 2.8E-02 9.0E-02 N/A 8.0E-01 3 7.2E-02 N/A N/A N/A 2.9E-09 N/A
1,4-Dichlorobenzene C 3.1E-02 3.0E-02 2.4E-02 9.0E-01 3 2.7E-02 2.7E-02 N/A N/A 8.7E-09 6.2E-12
Anthracene N 2.2E-02 3.0E-01 N/A 7.6E-01 3 2.3E-01 N/A N/A N/A 2.0E-09 N/A
Benzo(a)anthracene C 8.7E-02 N/A 7.3E-01 3.1E-01 3 N/A 2.4E+00 N/A N/A N/A 2.0E-08
Benzo(a)pyrene C 1.1E-01 N/A 7.3E+00 3.1E-01 3 N/A 2.4E+01 N/A N/A N/A 2.5E-07
Benzo(b)fluoranthene C 1.9E-01 N/A 7.3E-01 3.1E-01 3 N/A 2.4E+00 N/A N/A N/A 4.4E-08
Benzo(g,h,i)perylene C 7.2E-02 N/A 7.3E-01 3.1E-01 3 N/A 2.4E+00 N/A N/A N/A 1.7E-08
Benzo(k)fluoranthene C 7.4E-02 N/A 7.3E-02 3.1E-01 3 N/A 2.4E-01 N/A N/A N/A 1.7E-09
bis(2-Ethylhexyl)phthalate (BEHP) C 5.2E-02 2.0E-02 1.4E-02 1.0E-01 2 2.0E-03 1.4E-01 N/A N/A 2.0E-06 5.5E-10
Butylbenzylphthalate N 3.5E-02 2.0E-01 N/A 1.7E-02 3 3.5E-03 N/A N/A N/A 2.1E-06 N/A
Chrysene C 9.7E-02 7.3E-03 N/A 3.1E-01 3 2.3E-03 N/A N/A N/A 4.2E-06 N/A
Fluoranthene N 1.4E-01 N/A 4.0E-02 3.1E-01 3 N/A 1.3E-01 N/A N/A N/A 5.0E-09
Indeno(1,2,3-cd)pyrene C 7.2E-02 7.3E-01 N/A 3.1E-01 3 2.3E-01 N/A N/A N/A 3.1E-08 N/A
Phenanthrene N 2.3E-02 N/A 3.0E-02 7.3E-01 3 N/A 4.1E-02 N/A N/A N/A 2.0E-11
Pyrene N 1.1E-01 N/A 3.0E-02 3.1E-01 3 N/A 9.7E-02 N/A N/A N/A 2.3E-10

Notes: Risk calculation equation, cancer:
Oral RfD         =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF           =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI            =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD     =  Dermal reference dose-sources: (1) RAIS value; (2) adjusted for ABSGI. Risk calculation equation, noncancer:
Dermal SF       =  Dermal slope factor-sources: (1) RAIS value; (2) adjusted for ABSGI.

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk:

Where:
RfDdermal = Dermal reference dose.
RFDoral = Oral reference dose.
ABSGI =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 12-1-20
Wetland 10 Phase II 
Sediment Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk

Aluminum N 8.9E+03 1.0E+00 N/A N/A N/A 1.81E-03 N/A
Barium N 1.5E+01 7.0E-02 N/A N/A N/A 4.39E-05 N/A
Cadmium N 3.5E+01 5.0E-04 N/A N/A N/A 1.41E-02 N/A
Chromium N 1.2E+03 N/A N/A N/A N/A N/A N/A
Cobalt C 3.9E+00 2.0E-02 N/A N/A N/A 1.42E-05 N/A
Copper N 4.5E+01 4.0E-02 N/A N/A N/A 2.29E-04 N/A
Iron N 7.4E+03 3.0E-01 N/A N/A N/A 5.03E-03 N/A
Lead N 1.6E+02 N/A N/A N/A N/A N/A N/A
Manganese N 1.4E+02 2.4E-02 N/A N/A N/A 1.14E-03 N/A
Nickel N 5.2E+01 2.0E-02 N/A N/A N/A 5.30E-04 N/A
Selenium N 2.0E-01 5.0E-03 N/A N/A N/A 8.14E-06 N/A
Thallium N 1.5E+00 6.6E-05 N/A N/A N/A 4.63E-03 N/A
Vanadium N 1.6E+01 7.0E-03 N/A N/A N/A 4.77E-04 N/A
4,4'-DDD C 1.2E-01 N/A 2.4E-01 N/A N/A N/A 2.09E-09
4,4'-DDE C 9.6E-02 N/A 3.4E-01 N/A N/A N/A 2.37E-09
4,4'-DDT C 4.8E-02 5.0E-04 3.4E-01 N/A N/A 6.98E-06 1.19E-09
Aldrin C 1.2E-04 3.0E-05 1.7E+01 N/A N/A 2.91E-07 1.48E-10
alpha-Chlordane C 9.6E-04 5.0E-04 3.5E-01 N/A N/A 1.40E-07 2.44E-11
Aroclor-1260 C 4.9E-02 N/A 2.0E+00 N/A N/A N/A 7.12E-09
delta-BHC C 8.8E-04 5.0E-04 6.3E+00 N/A N/A 1.28E-07 4.03E-10
Dieldrin C 3.9E-04 5.0E-05 1.6E+01 N/A N/A 5.67E-07 4.54E-10
Endosulfan I N 2.1E-04 6.0E-03 N/A N/A N/A 7.12E-09 N/A
Endrin N 2.3E-03 3.0E-04 N/A N/A N/A 1.56E-06 N/A
Endrin aldehyde N 5.3E-04 3.0E-04 N/A N/A N/A 3.60E-07 N/A
gamma-BHC (Lindane) C 1.2E-04 3.0E-04 1.3E+00 N/A N/A 2.91E-08 1.13E-11
gamma-Chlordane C 8.2E-04 5.0E-04 3.5E-01 N/A N/A 1.19E-07 2.09E-11
Heptachlor C 2.3E-04 5.0E-04 4.5E+00 N/A N/A 3.34E-08 7.52E-11
Heptachlor epoxide C 8.4E-04 5.0E-04 4.5E+00 N/A N/A 1.22E-07 2.75E-10
1,2-Dichlorobenzene C 2.8E-02 9.0E-02 N/A N/A N/A 2.26E-08 N/A
1,4-Dichlorobenzene C 3.1E-02 3.0E-02 2.4E-02 N/A N/A 7.51E-08 5.41E-11
Anthracene N 2.2E-02 3.0E-01 N/A N/A N/A 1.49E-08 N/A
Benzo(a)anthracene C 8.7E-02 N/A 7.3E-01 N/A N/A N/A 4.62E-09
Benzo(a)pyrene C 1.1E-01 N/A 7.3E+00 N/A N/A N/A 5.84E-08
Benzo(b)fluoranthene C 1.9E-01 N/A 7.3E-01 N/A N/A N/A 1.01E-08
Benzo(g,h,i)perylene C 7.2E-02 N/A 7.3E-01 N/A N/A N/A 3.82E-09
Benzo(k)fluoranthene C 7.4E-02 N/A 7.3E-02 N/A N/A N/A 3.93E-10
bis(2-Ethylhexyl)phthalate (BEHP) C 5.2E-02 2.0E-02 1.4E-02 N/A N/A 1.89E-07 5.29E-11
Butylbenzylphthalate N 3.5E-02 2.0E-01 N/A N/A N/A 3.56E-08 N/A
Chrysene C 9.7E-02 7.3E-03 N/A N/A N/A 9.66E-07 N/A
Fluoranthene N 1.4E-01 N/A 4.0E-02 N/A N/A N/A 1.14E-09
Indeno(1,2,3-cd)pyrene C 7.2E-02 7.3E-01 N/A N/A N/A 7.17E-09 N/A
Phenanthrene N 2.3E-02 N/A 3.0E-02 N/A N/A N/A 1.40E-10
Pyrene N 1.1E-01 N/A 3.0E-02 N/A N/A N/A 6.72E-10

Notes:
Oral RfD      =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF       =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     =  chronic daily intake (mg/kg-day)

Equation for Chronic Daily Intake, sediment risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day). =   Oral reference dose.
EPCsd    =      Exposure point concentration in sediment (mg/kg). =   Oral slope factor.
IRsd        =      Incidental ingestion rate for sediment (mg/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
CF        =      Conversion factor (1E-6 kg/mg).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                          carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
IRsd =       100 mg/day for age groups greater than 6-years old. 
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                            Cancer - 25,550 days (child trespasser/adult maintenance worker).
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Table 12-1-21
Wetland 10 Phase II 
Surface Water Dermal Absorbed Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N 7.0E+02 = 1.3E+03 = UG/L 033W001002 4 / 4 NAV 9.2E+02 1.3E-03 1.0E-03 3.33E-06 N/A 7.04E-05
7440393 Barium N 1.2E+01 J 1.6E+01 J UG/L 033W001002 4 / 4 NAV 1.3E+01 1.6E-05 1.0E-03 4.19E-08 N/A 8.86E-07
7440439 Cadmium N N/A N/A 5.2E+00 = UG/L 033W001002 1 / 4 5.0E+00 / 5.0E+00 3.2E+00 5.2E-06 1.0E-03 1.35E-08 N/A 2.86E-07
7439896 Iron N 8.1E+02 = 5.1E+03 = UG/L 033W001002 4 / 4 NAV 2.0E+03 5.1E-03 2.5E-04 3.32E-06 N/A 7.03E-05
7439921 Lead N N/A N/A 2.4E+00 J UG/L 033W001002 1 / 4 2.0E+00 / 2.0E+00 1.4E+00 2.4E-06 3.4E-04 2.12E-09 N/A 4.49E-08
7439965 Manganese N 1.1E+01 J 2.8E+02 = UG/L 033W001002 4 / 4 NAV 8.7E+01 2.8E-04 1.0E-03 7.28E-07 N/A 1.54E-05
7440224 Silver N N/A N/A 2.5E+04 = UG/L 033W002002 1 / 4 1.0E+01 / 1.0E+01 6.1E+03 2.5E-02 6.0E-04 3.82E-05 N/A 8.09E-04
72548 4,4'-DDD C 4.1E-02 J 1.1E-01 J UG/L 033W003002 2 / 4 1.0E-01 / 1.0E-01 6.3E-02 1.1E-07 1.8E-01 4.07E-07 N/A 3.08E-06
72559 4,4'-DDE C 2.1E-03 J 4.5E-02 J UG/L 033W003002 4 / 4 NAV 1.8E-02 4.5E-08 1.6E-01 1.41E-07 N/A 1.07E-06
50293 4,4'-DDT C 8.0E-03 J 4.7E-02 J UG/L 033W003002 2 / 4 1.0E-01 / 1.0E-01 3.9E-02 4.7E-08 2.7E-01 3.95E-07 N/A 2.99E-06
319846 alpha-BHC C 2.7E-03 J 4.3E-03 J UG/L 033W002002 2 / 4 5.0E-02 / 5.0E-02 1.4E-02 4.3E-09 2.8E-02 6.02E-10 N/A 4.55E-09
5103719 alpha-Chlordane C N/A N/A 1.3E-03 J UG/L 033W003002 1 / 4 5.0E-02 / 5.0E-02 1.9E-02 1.3E-09 3.4E-02 1.75E-09 N/A 1.32E-08
5103742 gamma-Chlordane C 3.0E-03 J 3.4E-03 J UG/L 033W001002 2 / 4 5.0E-02 / 5.0E-02 1.4E-02 3.4E-09 3.4E-02 4.58E-09 N/A 3.46E-08
76448 Heptachlor C N/A N/A 1.4E-03 J UG/L 033W001002 1 / 4 5.0E-02 / 5.0E-02 1.9E-02 1.4E-09 8.6E-03 3.04E-10 N/A 2.30E-09

1024573 Heptachlor epoxide C N/A N/A 1.3E-03 J UG/L 033W003002 1 / 4 5.0E-02 / 5.0E-02 1.9E-02 1.3E-09 8.6E-03 2.82E-10 N/A 2.13E-09
108883 Toluene N N/A N/A 2.0E+00 J UG/L 033W002002 1 / 4 1.0E+01 / 1.0E+01 4.3E+00 2.0E-06 3.1E-02 1.94E-07 N/A 4.11E-06
1330207 Xylene (Total) N 1.0E+00 J 2.0E+00 J UG/L 033W004002 3 / 4 N/A / 1.0E+01 2.5E+00 2.0E-06 5.3E-02 3.36E-07 N/A 7.11E-06

Notes:
Equation for Dermal Absorbed Dose, surface water risk: Equation for DAevent for organics:

Where:
DADsw           =    Dermal absorbed dose-water contact (mg/kg-day).

DAevent       =    Dermal absorbed dose per event (mg/cm2-event). Where:
SA              =    Skin surface area available for contact (cm2). FA =    Fraction absorbed water (dimensionless).  From RAGS Part E, Exhibit B-4.
EV              =    Event frequency (events/day). Kp                =    Dermal permeability coefficient of compound in water (cm/hr).

     Source: (1) RAGS Part E, Exhibit B-4.
EF              =    Exposure frequency (days/year). Cw               =    Chemical concentration in water (mg/cm3).
ED              =    Exposure duration (years). tevent            =    Event duration (hr/event).

BW             =    Body weight (kg) 70 kg (adult) 45 kg (child). tevent            =    Lag time per event (hr/event).  From RAGS Part E, Exhibit B-4.
AT              =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr B =   Dimensionless ratio of the permeability coefficient of a compound, 
                        carcinogenic effects AT = 70 yr x 365 dy/yr.      calculated using the equation below:

Equation for DAevent for inorganics:

Where: Where:
Kp              =    Dermal permeability coefficient of compound in water (cm/hr). Kp     =    Dermal permeability coefficient of compound in water (cm/hr).
                        Source: RAGS Part E, Exhibit B-3 or Exhibit B-4              Source: (1) RAGS Part E.
Cw             =    Chemical concentration in water (mg/cm3). MW =    Molecular weight
tevent            =    Event duration (hr/event).

Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).
                                 Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                                 Cancer - 25,550 days (child trespasser/adult maintenance worker).
tevent      =       2.6 hrs/dy (child trespasser/adult maintenance worker).
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Table 12-1-22
Wetland 10 Phase II 
Surface Water Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal 
Hazard 

Quotient
Dermal 

Cancer Risk

Dermal 
Hazard 

Quotient
Dermal Cancer 

Risk

Aluminum N 1.3E-03 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A N/A N/A 7.0E-04 N/A
Barium N 1.6E-05 7.0E-02 N/A 7.0E-02 1, 2 4.9E-03 N/A N/A N/A 1.8E-04 N/A
Cadmium N 5.2E-06 5.0E-04 N/A 2.5E-02 1 1.3E-05 N/A N/A N/A 2.3E-02 N/A
Iron N 5.1E-03 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Lead N 2.4E-06 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Manganese N 2.8E-04 1.4E-01 N/A 4.0E-02 1 5.6E-03 N/A N/A N/A 2.8E-03 N/A
Silver N 2.5E-02 5.0E-03 N/A 1.8E-01 3 9.0E-04 N/A N/A N/A 9.0E-01 N/A
4,4'-DDD C 1.1E-07 N/A 2.4E-01 3.0E-02 2 N/A 8.0E+00 N/A N/A N/A N/A
4,4'-DDE C 4.5E-08 N/A 3.4E-01 3.0E-02 2 N/A 1.1E+01 N/A N/A N/A N/A
4,4'-DDT C 4.7E-08 5.0E-04 3.4E-01 3.0E-02 2 1.5E-05 1.1E+01 N/A N/A 2.0E-01 N/A
alpha-BHC C 4.3E-09 5.0E-04 6.3E+00 1.4E-02 3 7.1E-06 4.4E+02 N/A N/A 6.4E-04 N/A
alpha-Chlordane C 1.3E-09 5.0E-04 3.5E-01 8.0E-01 1 4.0E-04 4.4E-01 N/A N/A 3.3E-05 5.8E-09
gamma-Chlordane C 3.4E-09 5.0E-04 3.5E-01 8.0E-01 1 4.0E-04 4.4E-01 N/A N/A 8.7E-05 1.5E-08
Heptachlor C 1.4E-09 5.0E-04 4.5E+00 1.1E-02 3 5.6E-06 4.0E+02 N/A N/A 4.1E-04 9.2E-07
Heptachlor epoxide C 1.3E-09 5.0E-04 4.5E+00 1.1E-02 3 5.6E-06 4.0E+02 N/A N/A 3.8E-04 8.6E-07
Toluene N 2.0E-06 2.0E-01 N/A 3.1E-01 3 6.2E-02 N/A N/A N/A 6.6E-05 N/A
Xylene (Total) N 2.0E-06 7.0E-01 N/A 1.0E-01 2 7.0E-02 N/A N/A N/A 1.0E-04 N/A

Notes:
Oral RfD        =  Oral reference dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral SF          =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI                  =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD    =  Dermal reference dose adjusted for ABSGI.

Dermal SF     =  Dermal slope factoradjusted for ABSGI. Risk calculation equation, noncancer:

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk:

Where:
RfDdermal =     Dermal reference dose.

RFDoral =    Oral reference dose.
SFdermal =    Dermal slope factor.
ABSGI =    GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

       (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 12-1-23
Wetland 10 Phase II 
Surface Water Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk
Aluminum N 1.3E-03 1.0E+00 N/A N/A N/A 2.6E-08 N/A
Barium N 1.6E-05 7.0E-02 N/A N/A N/A 4.7E-09 N/A
Cadmium N 5.2E-06 5.0E-04 N/A N/A N/A 2.1E-07 N/A
Iron N 5.1E-03 N/A N/A N/A N/A N/A N/A
Lead N 2.4E-06 N/A N/A N/A N/A N/A N/A
Manganese N 2.8E-04 1.4E-01 N/A N/A N/A 4.1E-08 N/A
Silver N 2.5E-02 5.0E-03 N/A N/A N/A 1.0E-04 N/A
4,4'-DDD C 1.1E-07 N/A 2.4E-01 N/A N/A N/A 1.9E-13
4,4'-DDE C 4.5E-08 N/A 3.4E-01 N/A N/A N/A 1.1E-13
4,4'-DDT C 4.7E-08 5.0E-04 3.4E-01 N/A N/A 6.8E-10 1.2E-13
alpha-BHC C 4.3E-09 5.0E-04 6.3E+00 N/A N/A 6.3E-11 2.0E-13
alpha-Chlordane C 1.3E-09 5.0E-04 3.5E-01 N/A N/A 1.9E-11 3.3E-15
gamma-Chlordane C 3.4E-09 5.0E-04 3.5E-01 N/A N/A 4.9E-11 8.6E-15
Heptachlor C 1.4E-09 5.0E-04 4.5E+00 N/A N/A 2.0E-11 4.6E-14
Heptachlor epoxide C 1.3E-09 5.0E-04 4.5E+00 N/A N/A 1.9E-11 4.3E-14
Toluene N 2.0E-06 2.0E-01 N/A N/A N/A 2.0E-10 N/A
Xylene (Total) N 2.0E-06 7.0E-01 N/A N/A N/A 5.8E-11 N/A

Notes:
Oral RfD        =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF         =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     

Equation for Chronic Daily Intake, surface water risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day). =   Oral reference dose.
EPCsw  =      Exposure point concentration in surface water (mg/L). =   Oral slope factor.

IRsw    =      Incidental ingestion rate for sediment (L/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                            carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
Irsw =       0.01 L/day exposure to surface water during wading for adolescents and adults.
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                              Cancer - 25,550 days (child trespasser/adult maintenance worker).
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Table 12-1-24
Wetland 10 Phase IV
2004 Surface Water Dermal Absorbed Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N N/A N/A 4.8E+02 = UG/L 033W000102 1 / 1 NAV 4.8E+02 4.8E-04 1.0E-03 1.25E-06 N/A 2.64E-05
7440393 Barium N N/A N/A 1.5E+01 = UG/L 033W000102 1 / 1 NAV 1.5E+01 1.5E-05 1.0E-03 3.90E-08 N/A 8.25E-07
7440417 Beryllium N N/A N/A 5.0E-01 I UG/L 033W000102 1 / 1 NAV 5.0E-01 5.0E-07 1.0E-03 1.30E-09 N/A 2.75E-08
7440439 Cadmium N N/A N/A 8.2E-01 I UG/L 033W000102 1 / 1 NAV 8.2E-01 8.2E-07 1.0E-03 2.13E-09 N/A 4.51E-08
7439965 Manganese N N/A N/A 2.9E+02 = UG/L 033W000102 1 / 1 NAV 2.9E+02 2.9E-04 1.0E-03 7.54E-07 N/A 1.60E-05
7782492 Selenium N N/A N/A 8.9E+00 I UG/L 033W000102 1 / 1 NAV 8.9E+00 8.9E-06 1.0E-03 2.31E-08 N/A 4.90E-07
7440622 Vanadium N N/A N/A 3.3E+00 I UG/L 033W000102 1 / 1 NAV 3.3E+00 3.3E-06 1.0E-03 8.58E-09 N/A 1.82E-07

Notes:
Equation for Dermal Absorbed Dose, surface water risk: Equation for DAevent for organics:

Where:
DADsw           =    Dermal absorbed dose-water contact (mg/kg-day).

DAevent       =    Dermal absorbed dose per event (mg/cm2-event). Where:
SA              =    Skin surface area available for contact (cm2). FA =    Fraction absorbed water (dimensionless).  From RAGS Part E, Exhibit B-4.
EV              =    Event frequency (events/day). Kp                =    Dermal permeability coefficient of compound in water (cm/hr).

     Source: (1) RAGS Part E, Exhibit B-4.
EF              =    Exposure frequency (days/year). Cw               =    Chemical concentration in water (mg/cm3).
ED              =    Exposure duration (years). tevent            =    Event duration (hr/event).

BW             =    Body weight (kg) 70 kg (adult) 45 kg (child). tevent            =    Lag time per event (hr/event).  From RAGS Part E, Exhibit B-4.
AT              =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr B =   Dimensionless ratio of the permeability coefficient of a compound, 
                        carcinogenic effects AT = 70 yr x 365 dy/yr.      calculated using the equation below:

Equation for DAevent for inorganics:

Where: Where:
Kp              =    Dermal permeability coefficient of compound in water (cm/hr). Kp     =    Dermal permeability coefficient of compound in water (cm/hr).
                        Source: RAGS Part E, Exhibit B-3 or Exhibit B-4              Source: (1) RAGS Part E.
Cw              =    Chemical concentration in water (mg/cm3). MW =    Molecular weight
tevent            =    Event duration (hr/event).

Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).
                                Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                                Cancer - 25,550 days (child trespasser/adult maintenance worker).
tevent      =       2.6 hrs/dy (child trespasser/adult maintenance worker).
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Table 12-1-25
Wetland 10 Phase IV
2004 Surface Water Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal 
Hazard 

Quotient
Dermal 

Cancer Risk

Dermal 
Hazard 

Quotient
Dermal Cancer 

Risk

Aluminum N 4.8E-04 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A N/A N/A 2.6E-04 N/A
Barium N 1.5E-05 7.0E-02 N/A 7.0E-02 1, 2 4.9E-03 N/A N/A N/A 1.7E-04 N/A
Beryllium N 5.0E-07 2.0E-03 N/A 7.0E-03 1 1.4E-05 N/A N/A N/A 2.0E-03 N/A
Cadmium N 8.2E-07 5.0E-04 N/A 2.5E-02 1 1.3E-05 N/A N/A N/A 3.6E-03 N/A
Manganese N 2.9E-04 1.4E-01 N/A 4.0E-02 1 5.6E-03 N/A N/A N/A 2.8E-03 N/A
Selenium N 8.9E-06 5.0E-03 N/A 5.5E-01 1 2.8E-03 N/A N/A N/A 1.8E-04 N/A
Vanadium N 3.3E-06 7.0E-03 N/A 2.6E-02 1 1.8E-04 N/A N/A N/A 1.0E-03 N/A

Notes:
Oral RfD        =  Oral reference dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral SF         =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI                 =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD   =  Dermal reference dose adjusted for ABSGI.

Dermal SF     =  Dermal slope factoradjusted for ABSGI. Risk calculation equation, noncancer:

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk

Where:
RfDdermal =     Dermal reference dose.
RFDoral =    Oral reference dose.
SFdermal =    Dermal slope factor.
ABSGI =    GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

       (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.

Dermal SF 
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Oral SF           
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S
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m
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DAD

RfD
sw

dermal
!

Risk DAD SFsw dermal! "

RfD RfD ABSdermal oral GI! "
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RfD
ABS

dermal
oral

GI
!



Table 12-1-26
Wetland 10 Phase IV
2004 Surface Water Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk
Aluminum N 4.8E-04 1.0E+00 N/A N/A N/A 9.8E-09 N/A
Barium N 1.5E-05 7.0E-02 N/A N/A N/A 4.4E-09 N/A
Beryllium N 5.0E-07 2.0E-03 N/A N/A N/A 5.1E-09 N/A
Cadmium N 8.2E-07 5.0E-04 N/A N/A N/A 3.3E-08 N/A
Manganese N 2.9E-04 1.4E-01 N/A N/A N/A 4.2E-08 N/A
Selenium N 8.9E-06 5.0E-03 N/A N/A N/A 3.6E-08 N/A
Vanadium N 3.3E-06 7.0E-03 N/A N/A N/A 9.6E-09 N/A

Notes:
Oral RfD        =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF          =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     

Equation for Chronic Daily Intake, surface water risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day). =   Oral reference dose.
EPCsw  =      Exposure point concentration in surface water (mg/L). =   Oral slope factor.

IRsw    =      Incidental ingestion rate for sediment (L/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                            carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
Irsw =       0.01 L/day exposure to surface water during wading for adolescents and adults.
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                              Cancer - 25,550 days (child trespasser/adult maintenance worker).

Child Trespasser Maintenance Worker

Oral RfD 
(mg/kg-day)

Oral SF          
(mg/kg-day)-1
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12.2 Wetland 12 — Screening Level Problem Formulation 

12.2.1 Site Description and Habitats Present at Wetland 12 

Ae.%$#* 12 "- "# .Fe #02.Fe$-.e2# 102."0# 0G 345 6e#-$70%$C $. .Fe -0H.Fe2# e#* 0G I$/$J"#e 60"#.C 

-0H.F 0G <> 10 K!"/H2e 12E1L.  Ae.%$#* 12 $11e$2- $- $ *e12e--"0# $2e$ Ge* 12")$2"%N =N 2$"#G$%% 

$#* -H2G$7e 2H#0GG G20) .Fe -H220H#*"#/ $2e$.  OFe 01e# P$.e2 102."0# 0G Ae.%$#* 12 2$#/e- G20) 

0#e .0 .F2ee Gee. *ee1 $#* "- "#H#*$.e* P".F 7$..$"%- KON1F$C -1.L.  OFe .2$#-"."0# G20) 01e# P$.e2 

.0 H1%$#* "- ve2N /2$*H$% $#* *e1e#*- Fe$v"%N 0# 2e7e#. 12e7"1".$."0#.   

 

+R -".e- 10.e#."$%%N $GGe7."#/ Ae.%$#* 12 "#7%H*e 5".e QB $#* <> 10.  5".e QB K+#*H-.2"$% A$-.eP$.e2 

O2e$.)e#. 6%$#. 5ePe2 R"#eL P$- "#ve-."/$.e* "# 70#SH#7."0# P".F -".e- G02 <> 2.  OFe 

P$-.eP$.e2 .2e$.)e#. 1%$#.C 02"/"#$%%N =H"%. "# 1T88C P$- 2e1%$7e* "# 1TD1 P".F $ )0*e2# 1%$#. .F$. 

70H%* $77e1. "#*H-.2"$% P$-.e-.  I0-. G$7"%"."e- *"-7F$2/"#/ .0 .Fe -ePe2 *"* -0 P".F0H. 

$#N 12e.2e$.)e#. 02 P$-.e -e/2e/$."0#.  OFe P$-.e -.2e$) F$- "#7%H*e* 1$"#. -.2"11e2-C 

Fe$vN )e.$%-C 1e-."7"*e-C 2$*"0$7."ve P$-.e-C GHe%-C 7N$#"*e P$-.eC $#* P$-.e 0"% K3VV54C 1T8QL.  

We/"##"#/ "# 1TDQC .Fe 3$v$% 4"2 ReP02X !$7"%".N 01e2$."0#- *"-7F$2/e* .0 .Fe -ePe2 "#-.e$* 0G .0 

6e#-$70%$ W$N.  OFe +AO6 -ePe2 %"#e 70#-"-.e* 0G v".2e0H- 7%$N $#* 7$-.E"20# 1"1"#/ "#-.$%%e* =0.F 

=eG02e $#* $G.e2 1TD1.  <> 2 "#ve-."/$.e* 102."0#- 0G .Fe +AO6 -ePe2 %"#e G20) .Fe WH"%*"#/ B8T 

70)1%eY .0 .Fe P$-.eP$.e2 .2e$.)e#. 1%$#.. 

 

<> 10 "- .Fe G02)e2 +AO6C %07$.e* 0# $1120Y")$.e%N 2B $72e- 0# I$/$J"#e 60"#. .0 .Fe #02.F 0G 

34OOZ K.Fe G02)e2 ZFev$%"e2 !"e%* $2e$LC $#* 70#.$"#- .F2ee -".e- K5".e- Q2C QQC $#* Q[L PF"7F )$N 

10--"=%N ")1$7. Ae.%$#* 12.  5".e Q2 "#7%H*e- .Fe +#*H-.2"$% 5%H*/e \2N"#/ We*-C 5".e QQ "#7%H*e- 

.Fe +AO6 60#*- K"#7%H*"#/ .Fe G02)e2 -H2/e 10#*C .Fe -.$="%"J$."0# 10#*C $#* .Fe 10%"-F"#/ 10#*LC 

$#* 5".e Q[ 70)12"-e- $%% "#*H-.2"$% .2e$.)e#. H#".- P".F"# .Fe <> 10 =0H#*$2N. 

 

Ae.%$#* 12 "- $ G2e-FP$.e2EG02e-.e* Pe.%$#*C PF"7F *2$"#- "#.0 Ae.%$#* 10.  +. 2e7e"ve* $ -1"%% 0G 

0"%N P$.e2 G20) .Fe W"%/e A$.e2 6%$#. "# 1TT2C $#* .Fe eGGe7.- Pe2e -."%% v"-"=%e "# 1TT8 $#* 1TT[.  

5.02) P$.e2 2H#0GG G20) .Fe -0H.Fe2# 1$2. 0G <> 10 G%0P- "#.0 Ae.%$#* 12.   

 

4 ="%/e P$.e2 -1"%% 2e102.e*%N 077H22e* $. .F"- -".e.  41120Y")$.e%N QC000 /$%%0#- 0G P$-.e 0"% P$- 

2e102.e*%N 2e%e$-e* "#.0 .Fe -H220H#*"#/ -0"% $#* Pe.%$#*- $- $ 2e-H%. 0G .F"- -1"%%. 

I0-. Fe$v"%N $GGe7.e* P$- $# $1120Y")$.e%N 100] Y 100] $2e$ #02.F $#* Pe-. 0G .Fe 

W"%/e A$.e2 O2e$.)e#. 6%$#..  OF"- -1"%%C -H-1e7.e* .0 F$ve 077H22e* "# .Fe $2e$ 0G Ae.%$#* 12C P$- 

"#ve-."/$.e* =N ^20H#*P$.e2 Oe7F#0%0/N ^0ve2#)e#. 5e2v"7e-C +#7. H#*e2 .Fe 6e.20%eH) 620/2$) 

K^20H#*P$.e2 Oe7F#0%0/N ^0ve2#)e#. 5e2v"7e-C 1TTQL. 
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Photograph 1 Wetland 12 — Facing Southwest 

 
W$-e* 0# .Fe *$.$ 70%%e7.e* *H2"#/ .Fe <> 10 R+C .Fe !"#$% R<\ *$.e* _H#e 1BC 1TTDC 0H.%"#e* .Fe 
G0%%0P"#/ R4<- G02 <> 10 -".e- KV4`aC 1TTD7L; 
 
1. Z0#.$)"#$.e* /20H#*P$.e2 K)$N ")1$7. *2"#X"#/ P$.e2 -H11%"e- 02 #e$2=N 

e70%0/"7$% 2e7e1.02-L. 
 
2. Z0#.$)"#$.e* -0"% K12e-e#.- $ 70#."#H"#/ -0H27e 0G 70#.$)"#$."0# .0 /20H#*P$.e2 $#* $ 

10.e#."$% eY7e-- 2"-X .0 $ GH.H2e 7F"%* 2e-"*e#.L. 
 
OFe G0%%0P"#/ 2e)e*"$% $7."0#- Pe2e -e%e7.e* G02 .Fe -".e;  
 
1. VY7$v$."0# $#* *"-10-$% 0G -0"% $=0ve 2e-"*e#."$% -0"% 12e%")"#$2N 2e)e*"$."0# /0$%- K42e$ 4L. 
 
2. Re$7F$="%".N -.H*N 0# 42e$- WC ZC $#* \ .0 ve2"GN .F$. 70#.$)"#$#.- 2e)$"#"#/ "# -0"% $2e #0. 

%e$7F"#/ .0 /20H#*P$.e2. 
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Q. Z0#."#/e#7N 2e)e*"$% $7."0# 0G 42e$- WC ZC $#* \ .0 "#7%H*e eY7$v$."0# $#* *"-10-$% 0G -0"% 

.F$. .Fe %e$7F$="%".N -.H*N ve2"G"e- $- $ -0H27e 0G /20H#*P$.e2 70#.$)"#$."0#b 

 

8. ^20H#*P$.e2 )0#".02"#/ 120/2$) .0 e#-H2e .Fe /20H#*P$.e2 .2e$.)e#. -N-.e) P"%% =e 

eGGe7."ve $#* .F$. 70#.$)"#$#.- P"%% #0. )"/2$.e. 

 

[. Z0#."#He* /20H#*P$.e2 )0#".02"#/ $. -$)1%"#/ "#.e2v$%- .0 =e *e.e2)"#e* *H2"#/ .Fe 

2e)e*"$% *e-"/# G02 /20H#*P$.e2 .2e$.)e#. *eve%01e* "# .Fe Z022e7."ve 47."0# 6%$# G02 .Fe 

RZR4 1e2)". )0*"G"7$."0#.  OFe /20H#*P$.e2 )0#".02"#/ 120/2$) P"%% 70#."#He H#."% $ 

G"veENe$2 2ev"eP 70#7%H*e- .F$. .Fe $%.e2#$."ve F$- $7F"eve* .Fe 1e2G02)$#7e -.$#*$2*- $#* 

2e)$"# 120.e7."ve 0G FH)$# Fe$%.F $#* .Fe e#v"20#)e#.. 

 

12.2.2 Wetland 12 — Sample Location Description 

Phase II Sediment Sample Location Description 

OP0 -e*")e#. -$)1%e- Pe2e 70%%e7.e* $#* $#$%NJe* G02 .Fe Ae.%$#* 12 VR4 K!"/H2e 12E8L. 

Ae.%$#* 12 -$)1%e -.$."0#- 081I120101 $#* 081I120201 Pe2e 70%%e7.e* "# 30ve)=e2 1TT[. 

O$=%e 12E2E1 120v"*e- $ 1FN-"7$% *e-72"1."0# 0G .Fe -e*")e#.- 70%%e7.e*.  5e*")e#.- $. Ae.%$#* 12 

Pe2e 70)10-e* 0G *$2X =20P# 1002%N /2$*e* )e*"H) /2$"#e* -$#*C P".F $ .2$7e 0G -"%. 

K081I120101L .0 *$2X =20P# -"%.N G"#e -$#* P".F 02/$#"7- K081I120201L.  O<Z 70#7e#.2$."0#- 

2$#/e* G20) 0.D28c $. 081I120101 .0 8.1c $. 081I120201. 

 

Phase II Surface Water Sample Location Description 

<#e -H2G$7e P$.e2 -$)1%e P$- 70%%e7.e* $. Ae.%$#* 12 *H2"#/ .Fe 6F$-e ++ "#ve-."/$."0# "# 1TT[.  

OFe -$)1%e P$- 70%%07$.e* P".F .Fe -e*")e#. -.$."0# 081I120101 K!"/H2e 12E8L.  O$=%e 12E2E2 

-H))$2"Je- .Fe 1FN-"7$% 1$2$)e.e2- G02 .Fe -H2G$7e P$.e2 -$)1%e 70%%e7.e* $. 

%07$."0# 081A120101 *H2"#/ .Fe 6F$-e ++ "#ve-."/$."0# "# 1TT[.   

 

12.2.3 Wetland 12 — Nature and Extent of Contamination 

!"/H2e 12E8 12e-e#.- .Fe 6F$-e ++ -e*")e#. $#* -H2G$7e P$.e2 -$)1%"#/ %07$."0#- G02 Ae.%$#* 12.  

 

Phase II Sediment  

O$=%e 12E2EQ -H))$2"Je .Fe $#$%N."7$% 2e-H%.- 0G .Fe .P0 Ae.%$#* 12 -e*")e#. -$)1%e-. 

 

Metals @ 5"Y.ee# )e.$%- Pe2e *e.e7.e* *H2"#/ 6F$-e ++ -e*")e#. -$)1%"#/ $. Ae.%$#* 12. 

OFe %07$."0# P".F .Fe /2e$.e-. *"ve2-".N 0G $#$%N.e- $#* .Fe F"/Fe-. 70#7e#.2$."0#- 0G e$7F $#$%N.e 

P$- 081I120201.  OF"- %07$."0# F$* $%% 1B )e.$%- *e.e7.e*b F0Peve2C #0#e 0G .Fe *e.e7."0#- 
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eY7ee*e* $#N $11%"7$=%e G2e-FP$.e2 2eGe2e#7e v$%He.  R07$."0# 081I120101 F$* 1Q )e.$%- 

*e.e7.e*C $#* #0#e 0G .Fe-e eY7ee*e* .Fe"2 2eGe2e#7e v$%He.  

 

OFe -$)1%e 70%%e7.e* G20) .Fe -0H.Fe2# 102."0# 0G .Fe Pe.%$#* F$* .Fe /2e$.e-. *"ve2-".N $#* 

F"/Fe-. 70#7e#.2$."0#- 0G )e.$%- *e.e7.e* $. Ae.%$#* 12. 

 

Pesticides and PCBs @ V"/F. 1e-."7"*e 70)10H#*- Pe2e *e.e7.e* *H2"#/ 6F$-e ++ -e*")e#. 

-$)1%"#/ $. Ae.%$#* 12.  O0.$% \\O P$- 7$%7H%$.e* G02 e$7F %07$."0# =N $**"#/ .Fe 70#7e#.2$."0#- 

0G 8C8dE\\\C 8C8dE\\VC $#* 8C8dE\\O.  R"XeP"-eC $ =$-eP"*e .0.$% \\O 2eGe2e#7e 70#7e#.2$."0# P$- 

7$%7H%$.e* H-"#/ .Fe =$-eP"*e 70#7e#.2$."0#- G02 .Fe-e -$)e 70#-.".He#.-.  30#e 0G .Fe 1e-."7"*e- 

*e.e7.e* eY7ee*e* .Fe $v$"%$=%e =$-eP"*e 2eGe2e#7e v$%He-. 

 

R07$."0# 081I120201 F$* G"ve 1e-."7"*e- *e.e7.e* $. 2e%$."ve%N %0P 70#7e#.2$."0#-. 

R07$."0# 081I120101 F$* G0H2 1e-."7"*e- *e.e7.e*C $%-0 $. %0P 70#7e#.2$."0#-.  30 6ZW- Pe2e 

*e.e7.e* "# -e*")e#. -$)1%e- 70%%e7.e* *H2"#/ 6F$-e ++ -$)1%"#/.   

 

SVOCs @ !0H2 5e<Z- K".e.C 64a-L Pe2e *e.e7.e* "# .Fe -e*")e#. -$)1%e- 70%%e7.e* $. Ae.%$#* 12.  

4%% 5e<Z- *e.e7.e* Pe2e $. %07$."0# 081I120201C PF"7F "- 0# .Fe -0H.Fe2# e#* 0G .Fe Pe.%$#*.   

 

VOCs @ Ie.FN%e#e 7F%02"*e P$- .Fe 0#%N e<Z *e.e7.e* *H2"#/ 6F$-e ++ -e*")e#. -$)1%"#/ $. 

Ae.%$#* 12.  OF"- e<Z P$- *e.e7.e* $. $ 2e%$."ve%N F"/F 70#7e#.2$."0# $. -$)1%e 

%07$."0# 081I120201. 

 

Ie.$%-C 5e<Z-C $#* e<Z- Pe2e )02e 70))0# $#* *e.e7.e* $. F"/Fe2 70#7e#.2$."0#- $. 

%07$."0# 081I12020C1 #e$2 .Fe -0H.Fe2# e#* 0G .Fe Pe.%$#*.  6e-."7"*e-C $%.F0H/F P"*eE-12e$* "# 

.Fe Pe.%$#*C Pe2e $%% *e.e7.e* $. ve2N %0P 70#7e#.2$."0#-.  

 

Phase II Surface Water 

!"/H2e 12E8 12e-e#.- .Fe -H2G$7e P$.e2 -$)1%"#/ %07$."0#- G02 Ae.%$#* 12. 

O$=%e 12E2E8 -H))$2"Je- .Fe $#$%N."7$% 2e-H%.- 0G .Fe -"#/%e Ae.%$#* 12 -H2G$7e P$.e2 -$)1%e. 

 

Metals @ Oe# )e.$%- Pe2e *e.e7.e* "# .Fe 6F$-e ++ -H2G$7e P$.e2 -$)1%e 70%%e7.e* G20) 

Ae.%$#* 12.  <G .Fe-e 10 *e.e7."0#-C e"/F. Pe2e 12e-e#. $. 70#7e#.2$."0#- eY7ee*"#/ .Fe"2 

2e-1e7."ve G2e-F P$.e2 2eGe2e#7e v$%He-.  OFe-e "#7%H*e* 7$%7"H)C 7F20)"H)C )$/#e-"H)C 

)$#/$#e-eC 10.$--"H)C -0*"H)C .F$%%"H)C $#* J"#7.  
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Pesticides and PCBs @ 30 1e-."7"*e- 70)10H#*- 02 6ZW- Pe2e *e.e7.e* "# .F"- 

-H2G$7e P$.e2 -$)1%e. 

 

SVOCs @ 4 -"#/%e 5e<ZC *"E#E=H.N%1F.F$%$.eC P$- *e.e7.e* "# .Fe -H2G$7e P$.e2 -$)1%e $. $ ve2N 

%0P 70#7e#.2$."0#.   

 

VOCs @ 30 e<Z- Pe2e *e.e7.e* "# .Fe 6F$-e ++ -H2G$7e P$.e2 -$)1%e 70%%e7.e* G20) Ae.%$#* 12.  

 

12.2.4 Ecological Risk Assessment 

Phase II Investigation Summary — Wetland 12 

Sediment Screening — Level Risk-Exposure Estimation and Risk Calculation 

4- 12e-e#.e* "# O$=%e 12E2E[C .Fe -e*")e#. -$)1%e- Pe2e 70)1$2e* P".F -72ee#"#/ v$%He- "# 

$7702*$#7e P".F .Fe 1207e*H2e- *e-72"=e* "# 5e7."0# 8.  4%% 1$2$)e.e2- P".F af- /2e$.e2 .F$# 

0#e 02 P".F #0 -72ee#"#/ v$%He- Pe2e 7$22"e* G02P$2* .0 Z<6Z 2eG"#e)e#..  4 %"-. 0G $%% Z<6Z- $G.e2 

-72ee#"#/ "- "#7%H*e* "# O$=%e 12E2EB. 

 

Baseline Problem Formulation — Wetland 12 Sediment COPC Refinement 

\H2"#/ .Fe Z<6Z 2eG"#e)e#.C $**"."0#$% "#G02)$."0# P$- H-e* .0 Fe%1 ev$%H$.e .Fe 10.e#."$% G02 2"-X 

$. 5".e 81 =$-e* 0# eY10-H2e .0 .Fe 70#-.".He#.- "#7%H*e* $- 12e%")"#$2N Z<6Z-.  OF"- 2"-X 

$--e--)e#. 12e-e#.- $ -.$.e)e#. 0G 10.e#."$% 2"-X G02 e$7F 0G .Fe Z<6Z-.   

 

OFe Z<6Z 2eG"#e)e#. 1207e-- "#7%H*e*; 

 

g Z0)1$2"-0# 0G )$Y")H) 70#7e#.2$."0#- .0 Re- 

g Z0)1$2"-0# 0G $ve2$/e 70#7e#.2$."0#- .0 5e- $#* Re- 

g Z0)1$2"-0# .0 =$-eP"*e K2eGe2e#7eL 70#7e#.2$."0#- G02 .0.$% \\O 

g Z0)1$2"-0# 0G "#02/$#"7 70#-.".He#.- .0 2eGe2e#7e Pe.%$#* v$%He- 

g +#.e212e."ve .00% G02 )e.$%- 

g \" O020 Vh6 5f^- G02 e<Z-  

g Z0)1$2"-0# .0 5P$2.J 70#-e#-H- v$%He-  

g Ie$# VRI hH0."e#.- 

g \e-72"1."0# 0G eY7ee*$#7e- 0G Re- $#* .Fe"2 eY.e#. 

 

OFe )e.F0*- H-e* "# .Fe Z<6Z 2eG"#e)e#. G02 .Fe 5".e 81 VR4 6207e-- $2e *e.$"%e* "# 5e7."0# 8. 

Z0)1$2"-0# 0G )$Y")H) *e.e7.e* 70#7e#.2$."0#- P".F 2eG"#e)e#. v$%He- "- 12e-e#.e* "# 

O$=%e 12E2ED.  4**"."0#$%%NC .Fe .$=%e- 70)1$2e;  1L $ve2$/e 70#7e#.2$."0#- .0 -72ee#"#/ $#* 
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2eG"#e)e#. v$%He- .0 $--e-- 10.e#."$% eY10-H2e $720-- .Fe e#."2e Pe.%$#*C $#* 2L Ae.%$#* 12 

70#7e#.2$."0#- .0 2eGe2e#7e 70#7e#.2$."0#-.  Z<6Z- 2e.$"#e* $G.e2 2eG"#e)e#. $2e 12e-e#.e* "# 

O$=%e 12E2E8. 

 

30 "#02/$#"7 70#-.".He#.- eY7ee*e* .Fe"2 2e-1e7."ve 2"-X -72ee#"#/ #H)=e2- 02 .Fe"2 2eGe2e#7e 

70#7e#.2$."0#-.  OFe2eG02eC #0#e 0G .Fe "#02/$#"7 70#-.".He#.- Pe2e "#7%H*e* $- Z<6Z-. 

 

4. Ae.%$#* 12C .0.$% \\O P$- =e%0P .Fe =$-eP"*e %eve%- $#* P$- 2e.$"#e* $- $ Z<6Z 

K!"/H2e 12E[L.  <.Fe2 1e-."7"*e- *e.e7.e* $#* 2e.$"#e* $- Z<6Z- "#7%H*e* e#*0-H%G$# +C 

e#*0-H%G$# -H%G$.eC .0.$% e#*2"#C $#* .0.$% WaZ.  OFe-e 1e-."7"*e- Pe2e ev$%H$.e* "# .Fe 

<>EP"*e G00* 7F$"# )0*e%-. 

 

OFe 64a- *e.e7.e* *H2"#/ .Fe 6F$-e ++ "#ve-."/$."0# $. Ae.%$#* 12 Pe2e %"Xe%N 2e)#$#.- G20) .Fe 

="%/e P$.e2 -1"%% .Fe Pe.%$#* eY1e2"e#7e* "# 1TT2.  a0Peve2C .Fe 0#e %07$."0# P".F 64a- *e.e7."0#- 

*"* #0. eY7ee* .Fe 5P$2.J IVZC $#* 64a- F$ve #0. =ee# "#7%H*e* $- Z<6Z- K!"/H2e 12EBL.  

<#e e<ZC )e.FN%e#e 7F%02"*eC P$- *e.e7.e* "# Ae.%$#* 12C $#* #0 \"O020 Vh6 5f^- P$- $v$"%$=%eC 

-0 .Fe 70)10H#* P$- 2e.$"#e* $- $ Z<6Z. 

 

O$=%e 12E2ET 12e-e#.- .Fe Ie$# VRR $#* VRI v$%He-C .Fe Ie$# VRI fH0."e#.-C $#* .Fe 

Ie$# VRI fH0."e#. Z$.e/02N =N "#*"v"*H$% -$)1%e %07$."0#.  !"/H2e 12ED -F0P- .Fe 

Ie$# VRI 7$.e/02N G02 e$7F -e*")e#. -$)1%e %07$."0# $. Ae.%$#* 12.  W$-e* 0# .F"- $1120$7FC 

0#e -$)1%e %07$."0#C 081I120101 P$- *e.e2)"#e* .0 =e Z$.e/02N 1C "#*"7$."#/ .F$. -e*")e#.- G20) 

.F"- $2e$ 0G .Fe Pe.%$#* Pe2e 70#-"*e2e* #0#.0Y"7.  OFe 0.Fe2 %07$."0#C -$)1%e 

%07$."0# 081I120201C Ge%% "#.0 Z$.e/02N QC PF"7F "- .Fe 7$.e/02N .F$. "#7%H*e- .Fe -.H*"e- PFe2e 

$=0H. [0c 0G -$)1%e- Pe2e G0H#* .0 =e .0Y"7 $#* $ve2$/e -H2v"v$% P$- $=0H. B0ED0c.   

 

Surface Water Screening — Level Risk-Exposure Estimation and Risk Calculation 

4- 12e-e#.e* "# O$=%e 12E2E10C .Fe -H2G$7e P$.e2 -$)1%e- Pe2e 70)1$2e* P".F -72ee#"#/ v$%He- "# 

$7702*$#7e P".F .Fe 1207e*H2e- *e-72"=e* "# 5e7."0# 8.  4%% 1$2$)e.e2- P".F af- /2e$.e2 .F$# 1 02 

P".F #0 -72ee#"#/ v$%He- Pe2e 7$22"e* G02P$2* .0 Z<6Z 2eG"#e)e#..  4 %"-. 0G $%% Z<6Z- $G.e2 

-72ee#"#/ "- "#7%H*e* "# O$=%e 12E2E11. 

 

Baseline Problem Formulation — Wetland 12 Surface Water COPC Refinement 

\H2"#/ .Fe -H2G$7e P$.e2 Z<6Z 2eG"#e)e#.C $**"."0#$% "#G02)$."0# P"%% =e H-e* .0 Fe%1 ev$%H$.e .Fe 

10.e#."$% G02 2"-X $. 5".e 81 =$-e* 0# eY10-H2e .0 .Fe 70#-.".He#.- "#7%H*e* $- 12e%")"#$2N Z<6Z-.   
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OFe Z<6Z 2eG"#e)e#. 1207e-- "#7%H*e*; 

 

g Z0)1$2"-0# 0G )$Y")H) 5e 70#7e#.2$."0#- .0 $ve2$/e 5e 70#7e#.2$."0#- 

g Z0)1$2"-0# 0G "#02/$#"7 70#-.".He#.- .0 2eGe2e#7e Pe.%$#* v$%He- 

g \e-72"1."0# 0G -H2G$7e P$.e2 eY7ee*$#7e- $#* .Fe"2 eY.e#. 

 

OFe )e.F0*- H-e* "# .Fe Z<6Z 2eG"#e)e#. "# .Fe 5".e 81 VR4 1207e-- $2e *e.$"%e* "# 5e7."0# 8. 

Z0)1$2"-0# 0G )$Y")H) *e.e7.e* 70#7e#.2$."0#- P".F 2eG"#e)e#. v$%He- "- 12e-e#.e* "# 

O$=%e 12E2E12.  Z<6Z- 2e.$"#e* $G.e2 2eG"#e)e#. $2e 12e-e#.e* "# O$=%e 12E2E1Q.  4**"."0#$%%NC .Fe 

.$=%e- 70)1$2e $ve2$/e 70#7e#.2$."0#- .0 -72ee#"#/ $#* 2eG"#e)e#. v$%He- .0 $--e-- 

10.e#."$% eY10-H2e $720-- .Fe e#."2e Pe.%$#*.  WN 70)1$2"#/ Ae.%$#* 12 "#02/$#"7 -H2G$7e P$.e2 

*$.$ .0 .Fe G2e-F P$.e2 2eGe2e#7e v$%He-C "#02/$#"7 70#.$)"#$."0# $=0ve #$.H2$% =$7X/20H#* 

70#*"."0#- 7$# =e *e.e2)"#e*.   

 

!02 Ae.%$#* 12C )$#/$#e-e $#* .F$%%"H) eY7ee*e* .Fe"2 5".e 81 G2e-FP$.e2 2eGe2e#7e -H2G$7e P$.e2 

70#7e#.2$."0#- KO$=%e 12E2E12L.  Z$%7"H)C )$/#e-"H)C 10.$--"H)C $#* -0*"H) $%-0 eY7ee*e* .Fe"2 

2eGe2e#7e 70#7e#.2$."0#-C =H. $2e 70#-"*e2e* e--e#."$% #H.2"e#.-.  OFe e--e#."$% #H.2"e#.- $2e #0. 

7$22"e* G02P$2* "# .Fe VR4 1207e--.    

 

30#e 0G .Fe -$)e 70#-.".He#.- P$- 2e.$"#e* $- Z<6Z- G02 =0.F -e*")e#. $#* -H2G$7e P$.e2 $. 

Ae.%$#* 12.  

 

W$-e* 0# .Fe Z<6Z- 2e.$"#e* *H2"#/ .Fe VR4 1207e--C 1e-."7"*e- *e.e7.e* "# -e*")e#.- F$ve )0-. 

%"Xe%N e#.e2e* .Fe Pe.%$#* .F20H/F 2H#0GG G20) <> 10.  OF"- 102."0# 0G .Fe =$-e F$- "*e$% 70#*"."0#- 

G02 )$#N ="."#/ "#-e7.- $#* F$- -eve2$% -e2v"7e 20$*- $*S$7e#. .0 ".C PF"7F )$N F$ve =ee# .2e$.e* 

P".F 1e-."7"*e- 0ve2 .Fe Ne$2-.  64a- Pe2e %"Xe%N "#.20*H7e* *H2"#/ .Fe 1TT2 ="%/e P$.e2 -1"%%. 

 

OFe 70#7e1.H$% )0*e% =e%0P -N)=0%"Je- PF"7F e#v"20#)e#.$% F$=".$.- )$N =e ")1$7.e* =N 

Ae.%$#* 12 6F$-e ++ 70#-.".He#.- 2e.$"#e* *H2"#/ .Fe VR4 1207e--.   
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4- -H))$2"Je* "# .Fe $1120ve* !"#$% R+/!5 546 4**e#*H) KV/4`aC 1TTD*LC Ae.%$#* 12 P$-  

"*e#."G"e* $- $# Re*EZ0*e* Ae.%$#* =$-e* 0# .Fe 6F$-e ++ 2e-H%.-C "#*"7$."#/ 70#.$)"#$."0# .F$. 

P$- 10--"=%N 2e%$.e* .0 #e$2=N +R -".e-C =H. P".F %")".e* 70#.$)"#$#.- eY7ee*"#/ -e*")e#. 72".e2"$ 

$#* 2eGe2e#7e 70#7e#.2$."0#-.  Z0#.$)"#$#.- *e.e7.e* "# .Fe-e Pe.%$#*- Pe2e $%-0 70#-"*e2e* .0 =e 

10--"=%e -0H27e- 0G e70%0/"7$% 2"-X. 

 

12.2.5 Wetland 12 — Human Health Risk Assessment 

Ae.%$#* 12 "- *e-72"=e* "# 5e7."0# 12.2.2C $#* .Fe aaR4 "- -H))$2"Je* =e%0P. 

 

12.2.5.1 Site Data 

5e*")e#. $#* -H2G$7e P$.e2 *$.$ Pe2e 70%%e7.e* $. Ae.%$#* 12 *H2"#/ 6F$-e ++ 0G .Fe R+. 

5e7."0# 12.2.Q -H))$2"Je- .Fe #$.H2e $#* eY.e#. 0G 70#.$)"#$."0# G02 .F"- Pe.%$#*.  5e*")e#. $#* 

-H2G$7e P$.e2 *$.$ $2e -H))$2"Je* "# O$=%e- 12E2EQ $#* 12E2E8.   
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12.2.5.2 Conceptual Site Model 

4- *e-72"=e* "# 5e7."0# 12.2.1C Ae.%$#* 12 "- %07$.e* $. .Fe -0H.Fe2# e#* 0G I$/$J"#e 60"#.. 

+. 70%%e7.- -.02) P$.e2 G20) .Fe -0H.Fe2# e#* 0G <> 10 $#* 70#veN- .F"- 2H#0GG .0 Ae.%$#* 10C 

PF"7F *"-7F$2/e- .0 6e#-$70%$ W$N.  O2e-1$--e2 $77e-- .0 Ae.%$#* 12 "- %")".e* =N 

F0)e%$#* -e7H2".N 2e-.2"7."0#-.  a0Peve2C 3$vN )$"#.e#$#7e 1e2-0##e% 70H%* 0=.$"# $77e-- .0 .F"- 

Pe.%$#*.   

 

\e2)$% 70#.$7. P".F -H2G$7e P$.e2 70H%* =e $ -"/#"G"7$#. eY10-H2e 1$.FP$N $#* P$- "#7%H*e* "# .F"- 

aaR4.  5e*")e#. %07$."0#- $2e "#H#*$.e* $%% Ne$2 $. -0)e %07$."0#-C 12eve#."#/ -"/#"G"7$#. 

-e*")e#. eY10-H2e.  a0Peve2C -e*")e#. *2"e- $. 0.Fe2 %07$."0#-C PFe2e eY10-H2e 70H%* =e 

-")"%$2 .0 -0"% eY10-H2e.  Z0#.$7. P".F -e*")e#. P$- $--e--e* G02 $%% -e*")e#. %07$."0#- H-"#/ 

-0"% eY10-H2e )0*e%-.  W$-e* 0# .Fe -1e7"e- 12e-e#.C *e1.F 0G -H2G$7e P$.e2C $#* $v$"%$=%e F$=".$.C 

G"-F"#/ P0H%* #0. %"Xe%N 077H2.  OFe2eG02eC G"-F "#/e-."0# P$- eY7%H*e*.  A$*"#/ *H2"#/ 

)$"#.e#$#7e $7."v"."e- P0H%* =e .Fe )0-. %"Xe%N eY10-H2e -7e#$2"0.   

 

OFe G0%%0P"#/ -7e#$2"0- $#* eY10-H2e 1$.FP$N- Pe2e ev$%H$.e* G02 Ae.%$#* 12; 

 
Scenario Medium Ingestion Dermal 

5e*")e#. ! ! 
I$"#.e#$#7e 

5H2G$7e P$.e2 ! ! 

 

12.2.5.3 Risk Characterization 

OFe $*H%. )$"#.e#$#7e P02Xe2 -7e#$2"0 P$- $--e--e* G02 .F"- Pe.%$#* $- *e-72"=e* "# 5e7."0# T. 

 

Maintenance Worker 

Wetland 12 Phase II 
4- -F0P# "# O$=%e- 12E2E18 .F20H/F 12E2E1TC 2"-X e-.")$.e- G02 *e2)$% 70#.$7. $#* 

"#7"*e#.$% "#/e-."0# 0G Ae.%$#* 12 -e*")e#. $#* -H2G$7e P$.e2 Pe2e =e%0P !\V6d- 2"-X .F2e-F0%*.  

a$J$2* "#*"7e- Pe2e =e%0P 1.0. 

 

Summary of Wetland 12 Phase II Risk Estimates 

Scenario Medium Hazard Index Risk 

5e*")e#. 2.2TVE0Q Q.T0VE08 I$"#.e#$#7e 
5H2G$7e P$.e2 [.1[VE02 3/4 

 

W$-e* 0# .Fe-e *$.$C #0 Z<Z- Pe2e "*e#."G"e* G02 Ae.%$#* 12 6F$-e ++. 
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Wetland 12 HHRA COC Summary  
30 Z<Z- Pe2e "*e#."G"e* "# .Fe aaR4 G02 Ae.%$#* 12. 

 

12.2.6 Wetland 12 — Fate and Transport Analysis 

OF"- Pe.%$#* "- %07$.e* 0# .Fe #02.Fe2# e#* 0G ZFev$%"e2 !"e%* $#* .Fe -0H.Fe2# e#* 0G <> 10.  

OP0 -e*")e#. -$)1%e- $#* 0#e -H2G$7e P$.e2 -$)1%e Pe2e 70%%e7.e* G20) .F"- Pe.%$#* $#* H-e* .0 

ev$%H$.e .Fe .2$#-102. 1$.FP$N-.  !%0P P".F"# .Fe Pe.%$#* "- .0 .Fe -0H.FC PFe2e ". "#.e2-e7.- 

Ae.%$#* 10 $. ".- $1120Y")$.e )"*E10"#.b G%0P G20) .F"- Pe.%$#* eve#.H$%%N e)1."e- "#.0 

6e#-$70%$ W$N K-ee !"/H2e 12E1L.  

 

We7$H-e 0G ".- H1/2$*"e#. 10-"."0# .0 <> 10C .Fe2e $2e #0 Pe%%- 120Y")$% .0 .F"- Pe.%$#* 70#*H7"ve 

.0 ev$%H$."#/ .Fe /20H#*P$.e2 1$.FP$N-.  OFe2e $2e .P0 -0"% =02"#/- $--07"$.e* P".F <> 10 .F$. 

$2e 120Y")$% .0 .F"- Pe.%$#* $#* 70H%* 10.e#."$%%N 70#.2"=H.e -H2G$7e -0"% .0 .Fe -N-.e) v"$ 2H#0GG.  

OFe -e*")e#. Z<6Z- 2e.$"#e* $G.e2 2eG"#e)e#. G02 .F"- Pe.%$#* $2e -H))$2"Je* "# O$=%e 12E2E8.  

620v"*e* =e%0P $2e .Fe $--07"$.e* -0"% =02"#/- H-e* G02 70)1$2"#/ *$.$ G02 .Fe G$.e $#* 

.2$#-102. $#$%N-"-.  

 
Associated Borings:  0QQ551[0C 0QQ551B0 
 

Surface Water/Sediment Transport into the Wetlands: 
Surface Water @ OFe2e Pe2e #0 *"2e7.%N 70)1$2$=%e -.02) P$.e2 *$.$ G20) .Fe $2e$ 120Y")$% .0 

.F"- Pe.%$#* 70)1%eY.  We7$H-e 0G .Fe %$7X 0G *$.$C #0 *eG"#"."ve -.$.e)e#. 7$# =e )$*e 2e/$2*"#/ 

.Fe v$%"*$."0# 0G .Fe 1$.FP$N v"$ -.02) P$.e2 2H#0GG "#.0 .Fe Pe.%$#* 70)1%eY.  OFe v$-. )$S02".N 

0G -H2G$7e P$.e2 *2$"#$/e .0 .F"- Pe.%$#* "- 2H#0GG G20) .Fe #02.Fe2# 102."0# 0G .Fe G02)e2 

ZFev$%"e2 !"e%*.  <> 10 %"e- #02.F $#* H1/2$*"e#. 0G ". $#* "- #0. eY1e7.e* .0 ")1$7. "..  

 

Sediment @ W$-e* 0# .Fe *$.$ G20) -H2G$7e -0"% "# $--07"$.e* =02"#/-C .F"- 1$.FP$N P$- v$%"*$.e* 

0#%N G02 .Fe 1e-."7"*e e#*0-H%G$# +.   

 

Surface Water/Sediment Transport within the Wetlands:  
Surface Water@ We7$H-e 0#%N 0#e -H2G$7e P$.e2 -$)1%e P$- 70%%e7.e*C .F"- 1$.FP$N P$- #0. 

ev$%H$.e*.  
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Sediment @ O0 ev$%H$.e .F"- 1$.FP$NC H1/2$*"e#. %07$."0# 081I1201 P$- 70)1$2e* .0 

081I1202. Vv$%H$."0# 0G .Fe-e %07$."0#- "#*"7$.e* $# "#72e$-e "# *e.e7.e* 1$2$)e.e2- K1Q )e.$%- 

$#* G0H2 02/$#"7- "# .Fe H1/2$*"e#. %07$."0# ve2-H- 1B )e.$%- $#* 10 )e.$%- "# .Fe 

*0P#/2$*"e#. %07$."0#L.  O<Z eYF"=".e* $ )$2Xe* "#72e$-e "# 70#7e#.2$."0#.  !02 .Fe )e.$%-C 

.F2ee 1$2$)e.e2- Pe2e 12e-e#. "# .Fe *0P#/2$*"e#. %07$."0#- .F$. Pe2e #0. *e.e7.e* "# .Fe 

H1/2$*"e#. %07$."0#-C $#* 1Q 70#-.".He#.- eYF"=".e* $# "#72e$-e.  !02 .Fe 02/$#"7-C #"#e 70)10H#*- 

Pe2e 12e-e#. "# .Fe *0P#/2$*"e#. %07$."0#- .F$. Pe2e #0. *e.e7.e* "# .Fe H1/2$*"e#. %07$."0#C $#* 

.Fe 0#e 02/$#"7 *e.e7.e* "# =0.F %07$."0#- eYF"=".e* $ *e72e$-e.  <ve2$%%C .Fe2e P$- $ 

)$2Xe* "#72e$-e "# 02/$#"7 *e.e7."0#-C %"Xe%N $--07"$.e* P".F ZFev$%"e2 !"e%* 2H#0GGC $#* 10--"=%e 

"#G%He#7e G20) $ G02)e2 >5O -".eC %07$.e* 0# .Fe #02.Fe2# =0H#*$2N 0G ZFev$%"e2 !"e%* $#* .Fe 

-0H.Fe2# =0H#*$2N 0G Ae.%$#* 10.  OFe F"/Fe2 O<Z 70#7e#.2$."0#- "# .Fe *0P#/2$*"e#. %07$."0# 

120v"*e* $ 2e$*N -H=-.2$.e G02 1$2$)e.e2 $*-021."0#.  

 



y

Table 12-2-1
Wetland 12 Phase II
Sediment Physical Parameters

Parameter 041M120101 041M120201
TOC (%) 0.724 4.1
Percent  Solids (%) 63.8 50.2
Grain Size Analysis
(percent of composition1)

Fine  Gravel 0 0
Coarse Sand 1 0

Medium Sand 25 23
Fine Sand 72 66

Silt and Clay 2 11

Description

Dark Brown Poorl
Graded Sand, 

Medium to Fine, 
with Trace of Silt

 
Dark Brown Silty 

Sand with 
Organics

Note:
1 = Derived from sieve analyses.



Table 12-2-2
Wetland 12 Phase II
Surface Water Physical Parameters

Parameter 041W120101

Hardness as CaCO3 (mg/L) 216
pH 6.21

Specific Conductivity (mS/cm) 3.95
Turbidity (NTU) 1

Salinity (%) 0.2

Notes:
mg/L    = Milligrams per liter
MS/cm = Millisiemens per centimeter
NTU     = Nephelometric turbidity units
%        = Percent



e

Table 12-2-3
Wetland 12 Phase II
Sediment Analytical Results

Frequency of Detections Range of Detections

 Parameter

Reference 
Concentration    
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals (mg/kg)
Aluminum 13,610.0 0 2 2 593.0 3,070.0 1,830.0 041M120201
Arsenic 6.620 0 1 2 0.240 0.240 0.163 041M120201
Barium 14.0 0 2 2 0.860 3.10 1.980 041M120201
Beryllium 0.840 0 1 2 0.120 0.120 0.080 041M120201
Calcium 10,756.670 0 2 2 1,290.0 1,950.0 1,620.0 041M120201
Chromium 39.370 0 2 2 2.10 4.80 3.450 041M120201
Copper 19.50 0 2 2 0.670 2.90 1.780 041M120201
Iron 11,911.670 0 2 2 367.0 484.0 426.0 041M120201
Lead 82.470 0 2 2 5.10 27.10 16.10 041M120201
Magnesium 7,513.330 0 2 2 103.0 468.0 286.0 041M120201
Manganese 37.970 0 2 2 2.90 7.60 5.250 041M120201
Potassium 1,628.670 0 2 2 26.20 138.0 82.10 041M120201
Selenium 3.450 0 1 2 0.430 0.430 0.277 041M120201
Sodium 18,993.330 0 2 2 229.0 1,840.0 1,030.0 041M120201
Vanadium 28.670 0 2 2 1.30 6.60 3.950 041M120201
Zinc 36.730 0 2 2 2.30 3.0 2.650 041M120201
PAHs ( g/kg)
2-Methylnaphthalen N/A 0 1 2 7,100.0 7,100.0 4,580.0 041M120201
Fluorene N/A 0 1 2 1,300.0 1,300.0 1,150.0 041M120201
Naphthalene N/A 0 1 2 1,300.0 1,300.0 1,680.0 041M120201
Phenanthrene N/A 0 1 2 2,500.0 2,500.0 2,280.0 041M120201
Total PAHs N/A 0 1 2 17,300.0 17,300.0 20,900.0 041M120201
Pesticides and PCBs ( g/kg)
Dieldrin N/A 0 1 2 0.310 0.310 0.207 041M120201
Endosulfan I N/A 0 2 2 0.40 1.20 0.80 041M120101
Endosulfan sulfate N/A 0 1 2 3.20 3.20 1.650 041M120201
Endrin aldehyde N/A 0 1 2 0.280 0.280 0.193 041M120201
Endrin ketone N/A 0 1 2 13.0 13.0 6.580 041M120101
Total Endrin N/A 0 2 2 0.60 13.210 6.910 041M120101
beta-BHC N/A 0 1 2 0.890 0.890 0.485 041M120101
delta-BHC N/A 0 1 2 1.10 1.10 0.590 041M120101
Total BHC N/A 0 1 2 2.090 2.090 1.20 041M120101
4,4'-DDE 40.0 0 1 2 0.970 0.970 0.537 041M120201
Total DDT 110.0 0 1 2 1.290 1.290 0.802 041M120201
VOCs ( g/kg)
Methylene chloride N/A 0 1 2 1,300.0 1,300.0 1,130.0 041M120201

Notes:
g/kg = micrograms per kilogram

mg/kg = milligram per kilogram
N/A = Not Applicable



Table 12-2-4
Wetland 12 Phase II
Surface Water Analytical Results

Frequency of Detections Range of Detections

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals ( g/L)
Calcium 7,675.0 1 1 1 23,000.0 23,000.0 23,000.0 041W120101
Chromium 8.0 1 1 1 8.1 8.1 8.1 041W120101
Iron 2,360.0 0 1 1 1,150.0 1,150.0 1,150.0 041W120101
Lead 3.2 0 1 1 1.2 1.2 1.2 041W120101
Magnesium 20,260.0 1 1 1 38,400.0 38,400.0 38,400.0 041W120101
Manganese 13.2 1 1 1 47.9 47.9 47.9 041W120101
Potassium 6,995.0 1 1 1 24,100.0 24,100.0 24,100.0 041W120101
Sodium 182,200.0 1 1 1 541,000.0 541,000.0 541,000.0 041W120101
Thallium 4.2 1 1 1 12.2 12.2 12.2 041W120101
Zinc 5.53 1 1 1 7.8 7.8 7.8 041W120101
SVOCs ( g/L)
Di-n-butylphthalate N/A 0 1 1 1.0 1.0 1.0 041W120101

Notes:
g/L = micrograms per liter

N/A = Not Applicable



Table 12-2-5
Wetland 12 Phase II 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed

Min 
SQL

Max 
SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Aluminum 2 2 593 3,070 041M120201 3,070 N/A Yes No SV
Antimony 0 1 0.415 0.415 ND 0.415 UJ 12 2 0.03 No Max SQL< SV
Arsenic 1 2 0.085 0.085 0.24 0.24 041M120201 0.24 J 7.24 1, 2 0.03 No Max Detect < SV
Barium 2 2 0.86 3.1 041M120201 3.1 J N/A Yes No SV
Beryllium 1 2 0.04 0.04 0.12 0.12 041M120201 0.12 J N/A Yes No SV
Cadmium 0 2 0.125 0.15 ND 0.15 U 0.68 1 0.22 No Max SQL< SV
Calcium 2 2 1,290 1,950 041M120201 1,950 N/A Yes No SV
Chromium 2 2 2.1 4.8 041M120201 4.8 J 52.3 1, 2 0.09 No Max Detect < SV
Cobalt 0 2 0.125 0.15 ND 0.15 U N/A Yes No SV
Copper 2 2 0.67 2.9 041M120201 2.9 18.7 1, 2 0.16 No Max Detect < SV
Cyanide (CN) 0 2 0.38 0.495 ND 0.495 U N/A Yes No SV
Iron 2 2 367 484 041M120201 484 N/A Yes No SV
Lead 2 2 5.1 27.1 041M120201 27.1 30.2 1, 2 0.90 No Max Detect < SV
Magnesium 2 2 103 468 041M120201 468 J N/A Yes No SV
Manganese 2 2 2.9 7.6 041M120201 7.6 N/A Yes No SV
Mercury 0 2 0.03 0.05 ND 0.05 U 0.13 1, 2 0.39 No Max SQL< SV
Nickel 0 2 0.5 0.6 ND 0.6 U 15.9 1, 2 0.04 No Max SQL< SV
Potassium 2 2 26.2 138 041M120201 138 J N/A Yes No SV
Selenium 1 2 0.125 0.125 0.43 0.43 041M120201 0.43 J N/A Yes No SV
Silver 0 2 0.165 0.205 ND 0.205 U 0.73 1 0.28 No Max SQL< SV
Sodium 2 2 229 1,840 041M120201 1,840 N/A Yes No SV
Thallium 0 2 0.125 0.15 ND 0.15 UJ N/A Yes No SV
Vanadium 2 2 1.3 6.6 041M120201 6.6 N/A Yes No SV
Zinc 2 2 2.3 3 041M120201 3 124 1, 2 0.02 No Max Detect < SV

2-Methylnaphthalene 1 2 2,050 2,050 7,100 7,100 041M120201 7,100 20.2 1 351 Yes Max Detect > SV
Acenaphthene 0 2 300 1,000 ND 1,000 U 6.71 1 149 Yes Max SQL > SV
Acenaphthylene 0 2 600 2,050 ND 2,050 U 5.87 1 349 Yes Max SQL > SV
Anthracene 0 2 600 2,050 ND 2,050 U 46.9 1 43.7 Yes Max SQL > SV
Benzo(a)anthracene 0 2 600 2,050 ND 2,050 U 74.8 1 27.4 Yes Max SQL > SV
Benzo(a)pyrene 0 2 600 2,050 ND 2,050 U 88.8 1 23.1 Yes Max SQL > SV
Chrysene 0 2 600 2,050 ND 2,050 U 108 1 19 Yes Max SQL > SV
Dibenz(a,h)anthracene 0 2 600 2,050 ND 2,050 U 6.22 1 330 Yes Max SQL > SV
Fluoranthene 0 2 600 2,050 ND 2,050 U 113 1 18.1 Yes Max SQL > SV
Fluorene 1 2 1,000 1,000 1,300 1,300 041M120201 1,300 21.2 1 61.3 Yes Max Detect > SV
Naphthalene 1 2 2,050 2,050 1,300 1,300 041M120201 1,300 34.6 1 37.6 Yes Max Detect > SV
Phenanthrene 1 2 2,050 2,050 2,500 2,500 041M120201 2,500 86.7 1 28.8 Yes Max Detect > SV
Pyrene 0 2 600 2,050 ND 2,050 U 153 1 13.4 Yes Max SQL > SV
Total PAHs 1 2 24,600 ### 17,300 17,300 041M120201 17,300 1684 1, 2 10.3 Yes Max Detect > SV
TOC Normalized PAHs 1 2 3,391 3,391 421.95 421.95 041M120201 421.95 290 3 1.46 Yes Max Detect > SV

Aroclor-1016 0 2 1.05 1.6 ND 1.6 U 21.6 N/A 0.07 No Max SQL< SV
Aroclor-1221 0 2 2.05 3.1 ND 3.1 U 67 2 0.05 No Max SQL< SV
Aroclor-1232 0 2 1.05 1.6 ND 1.6 U 21.6 N/A 0.07 No Max SQL< SV
Aroclor-1242 0 2 1.05 1.6 ND 1.6 U 21.6 N/A 0.07 No Max SQL< SV
Aroclor-1248 0 2 1.05 1.6 ND 1.6 U 21.6 N/A 0.07 No Max SQL< SV
Aroclor-1254 0 2 1.05 1.6 ND 1.6 U 21.6 N/A 0.07 No Max SQL< SV
Aroclor-1260 0 2 1.05 1.6 ND 1.6 U 21.6 N/A 0.07 No Max SQL< SV
Total PCBs 0 2 8.35 12.7 ND 12.7 U 21.6 1 0.59 No Max SQL< SV

Aldrin 0 2 0.05 0.08 ND 0.08 U N/A Yes No SV
Dieldrin 1 2 0.105 0.105 0.31 0.31 041M120201 0.31 J 0.72 1 0.43 No Max Detect < SV
Endosulfan I 2 2 0.4 1.2 041M120101 1.2 J N/A Yes No SV
Endosulfan II 0 2 0.105 0.16 ND 0.16 U N/A Yes No SV
Endosulfan sulfate 1 2 0.105 0.105 3.2 3.2 041M120201 3.2 J N/A Yes No SV
Heptachlor 0 2 0.05 0.08 ND 0.08 U N/A Yes No SV
Heptachlor epoxide 0 2 0.05 0.08 ND 0.08 U N/A Yes No SV
Methoxychlor 0 2 0.5 0.8 ND 0.8 UJ N/A Yes No SV
Toxaphene 0 2 5 8 ND 8 U N/A Yes No SV
alpha-Chlordane 0 2 0.05 0.08 ND 0.08 U 1.7 1 0.05 No Max SQL< SV
gamma-Chlordane 0 2 0.05 0.08 ND 0.08 U 1.7 1 0.05 No Max SQL< SV
Total Chlordane 0 2 0.1 0.16 ND 0.16 U 1.7 1 0.09 No Max SQL< SV
Endrin 0 2 0.105 0.16 ND 0.16 U 3.3 2 0.05 No Max SQL< SV
Endrin aldehyde 1 2 0.105 0.105 0.28 0.28 041M120201 0.28 J 3.3 2 0.08 No Max Detect < SV
Endrin ketone 1 2 0.16 0.16 13 13 041M120101 13 DJ 3.3 2 3.94 Yes Max Detect > SV
Total Endrin 2 2 0.6 13.2 041M120101 13.2 3.3 2 4 Yes Max Detect > SV
alpha-BHC 0 2 0.05 0.08 ND 0.08 U N/A Yes No SV
beta-BHC 1 2 0.08 0.08 0.89 0.89 041M120101 0.89 J 0.32 2 2.78 Yes Max Detect > SV
delta-BHC 1 2 0.08 0.08 1.1 1.1 041M120101 1.1 J 0.32 2 3.44 Yes Max Detect > SV
gamma-BHC (Lindane) 0 2 0.05 0.08 ND 0.08 U 0.32 2 0.25 No Max SQL< SV
Total BHC 1 2 0.32 0.32 2.09 2.09 041M120101 2.09 0.32 2 6.53 Yes Max Detect > SV
4,4'-DDD 0 2 0.105 0.16 ND 0.16 U 1.22 1 0.13 No Max SQL< SV
4,4'-DDE 1 2 0.105 0.105 0.97 0.97 041M120201 0.97 2.07 1 0.47 No Max Detect < SV
4,4'-DDT 0 2 0.105 0.16 ND 0.16 UJ 1.19 1 0.13 No Max SQL< SV
Total DDT 1 2 0.315 0.315 1.29 1.29 041M120201 1.29 3.3 2 0.39 No Max Detect < SV

1,2,4-Trichlorobenzene 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
1,2-Dichlorobenzene 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
1,3-Dichlorobenzene 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
1,4-Dichlorobenzene 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 1 6,000 6,000 ND 6,000 U N/A Yes No SV
2,4,5-Trichlorophenol 0 2 15,000 50,000 ND 50,000 U N/A Yes No SV
2,4,6-Trichlorophenol 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
2,4-Dichlorophenol 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
2,4-Dimethylphenol 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
2,4-Dinitrophenol 0 2 15,000 50,000 ND 50,000 UJ N/A Yes No SV
2,4-Dinitrotoluene 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
2,6-Dinitrotoluene 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
2-Chloronaphthalene 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
2-Chlorophenol 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
2-Methyl-4,6-Dinitrophenol 0 2 15,000 50,000 ND 50,000 U N/A Yes No SV
2-Methylphenol (o-Cresol) 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
2-Nitroaniline 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
2-Nitrophenol 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
3,3'-Dichlorobenzidine 0 2 6,000 20,500 ND 20,500 UJ N/A Yes No SV
3-Nitroaniline 0 1 15,000 15,000 ND 15,000 U N/A Yes No SV
4-Bromophenyl-phenylether 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
4-Chloro-3-methylphenol 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
4-Chloroaniline 0 1 20,500 20,500 ND 20,500 U N/A Yes No SV
4-Chlorophenylphenyl ether 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
4-Methylphenol (p-Cresol) 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
4-Nitroaniline 0 2 15,000 50,000 ND 50,000 UJ N/A Yes No SV
4-Nitrophenol 0 2 15,000 50,000 ND 50,000 U N/A Yes No SV
Benzo(b)fluoranthene 0 2 600 2,050 ND 2,050 U N/A Yes No SV
Benzo(g,h,i)perylene 0 2 600 2,050 ND 2,050 U N/A Yes No SV
Benzo(k)fluoranthene 0 2 600 2,050 ND 2,050 U N/A Yes No SV
bis(2-Chloroethoxy)methane 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
bis(2-Chloroethyl)ether 0 2 600 2,050 ND 2,050 U N/A Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 0 2 6,000 20,500 ND 20,500 U 182 1, 2 113 Yes Max SQL > SV
Butylbenzylphthalate 0 2 6,000 20,500 ND 20,500 U 182 1, 2 113 Yes Max SQL > SV
Carbazole 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
Dibenzofuran 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
Diethylphthalate 0 2 6,000 20,500 ND 20,500 U 182 1, 2 113 Yes Max SQL > SV

Metals (mg/kg)

PCBs ( g/kg)

Pesticides ( g/kg)

SVOCs ( g/kg)

PAHs ( g/kg)



Table 12-2-5
Wetland 12 Phase II 
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed

Min 
SQL

Max 
SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Dimethylphthalate 0 2 6,000 20,500 ND 20,500 U 182 1, 2 113 Yes Max SQL > SV
Di-n-butylphthalate 0 2 6,000 20,500 ND 20,500 U 182 1, 2 113 Yes Max SQL > SV
Di-n-octylphthalate 0 2 6,000 20,500 ND 20,500 U 182 1, 2 113 Yes Max SQL > SV
Hexachlorobenzene 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
Hexachlorobutadiene 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
Hexachlorocyclopentadiene 0 2 6,000 20,500 ND 20,500 UJ N/A Yes No SV
Hexachloroethane 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
Indeno(1,2,3-cd)pyrene 0 2 600 2,050 ND 2,050 U N/A Yes No SV
Isophorone 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
Nitrobenzene 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
N-Nitroso-di-n-propylamine 0 2 600 2,050 ND 2,050 U N/A Yes No SV
N-Nitrosodiphenylamine 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV
Pentachlorophenol 0 2 15,000 50,000 ND 50,000 U N/A Yes No SV
Phenol 0 2 6,000 20,500 ND 20,500 U N/A Yes No SV

1,1,1-Trichloroethane 0 2 950 1,300 ND 1,300 U N/A Yes No SV
1,1,2,2-Tetrachloroethane 0 2 950 1,300 ND 1,300 U N/A Yes No SV
1,1,2-Trichloroethane 0 2 950 1,300 ND 1,300 U N/A Yes No SV
1,1-Dichloroethane 0 2 950 1,300 ND 1,300 U N/A Yes No SV
1,1-Dichloroethene 0 2 950 1,300 ND 1,300 U N/A Yes No SV
1,2-Dichloroethane 0 2 950 1,300 ND 1,300 U N/A Yes No SV
1,2-Dichloroethene (total) 0 2 950 1,300 ND 1,300 U N/A Yes No SV
1,2-Dichloropropane 0 2 950 1,300 ND 1,300 U N/A Yes No SV
2-Butanone (MEK) 0 2 950 1,300 ND 1,300 U N/A Yes No SV
2-Hexanone 0 2 950 1,300 ND 1,300 U N/A Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 2 950 1,300 ND 1,300 U N/A Yes No SV
Acetone 0 2 950 1,300 ND 1,300 UJ N/A Yes No SV
Benzene 0 2 950 1,300 ND 1,300 U N/A Yes No SV
Bromodichloromethane 0 2 950 1,300 ND 1,300 U N/A Yes No SV
Bromoform 0 2 950 1,300 ND 1,300 U N/A Yes No SV
Bromomethane 0 2 950 1,300 ND 1,300 U N/A Yes No SV
Carbon disulfide 0 2 950 1,300 ND 1,300 U N/A Yes No SV
Carbon tetrachloride 0 2 950 1,300 ND 1,300 U N/A Yes No SV
Chlorobenzene 0 2 950 1,300 ND 1,300 U N/A Yes No SV
Chloroethane 0 2 950 1,300 ND 1,300 U N/A Yes No SV
Chloroform 0 2 950 1,300 ND 1,300 U N/A Yes No SV
Chloromethane 0 2 950 1,300 ND 1,300 U N/A Yes No SV
cis-1,3-Dichloropropene 0 2 950 1,300 ND 1,300 U N/A Yes No SV
Dibromochloromethane 0 2 950 1,300 ND 1,300 U N/A Yes No SV
Ethylbenzene 0 2 950 1,300 ND 1,300 U N/A Yes No SV
Methylene chloride 1 2 950 950 1,300 1,300 041M120201 1,300 J N/A Yes No SV
Styrene 0 2 950 1,300 ND 1,300 U N/A Yes No SV
Tetrachloroethene 0 2 950 1,300 ND 1,300 U N/A Yes No SV
Toluene 0 2 950 1,300 ND 1,300 U N/A Yes No SV
trans-1,3-Dichloropropene 0 2 950 1,300 ND 1,300 U N/A Yes No SV
Trichloroethene 0 2 950 1,300 ND 1,300 U N/A Yes No SV
Vinyl chloride 0 2 285 385 ND 385 U N/A Yes No SV
Xylene (Total) 0 2 950 1,300 ND 1,300 U N/A Yes No SV

SVOCs ( g/kg) - cont.

VOCs ( g/kg)

Notes:
Sources for Screening Values: Supporting Information:
SV = Screening Value SQL = Sample Quantitation Limit D = Diluted Result

HQ = Hazard Quotient mg/kg = milligrams per kilograms

2 = FDEP Threshold effects level
N/A = No screening value available. g/kg = micrograms per kilograms
U or ND = Not Detected at or above the SQL mg/kg oc = milligrams per kilograms - organic carbon

1 = USEPA Region 4 Screening Value.  Detailed explanation for SVs provided in 
Section 8.0.

 J = Estimated value UJ = Not detected.  SQL is estimated.
 SHQ = Screening Hazard Quotient Parameters in bold were detected and exceeded screening values.



Table 12-2-6
Wetland 12 Phase II
Sediment COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum Endosulfan I 2-Methylnaphthalene Methylene chloride
Barium Endosulfan sulfate Fluorene
Beryllium Endrin ketone Naphthalene
Calcium Total Endrin Phenanthrene
Iron beta-BHC Total PAHs
Magnesium delta-BHC TOC Normalized PAHs
Manganese Total BHC
Potassium
Selenium
Sodium
Vanadium

Cobalt Aldrin 1,2,4-Trichlorobenzene 1,1,1-Trichloroethane
Cyanide (CN) alpha-BHC 1,2-Dichlorobenzene 1,1,2,2-Tetrachloroethane
Thallium Endosulfan II 1,3-Dichlorobenzene 1,1,2-Trichloroethane

Heptachlor 1,4-Dichlorobenzene 1,1-Dichloroethane
Heptachlor epoxide 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1-Dichloroethene
Methoxychlor 2,4,5-Trichlorophenol 1,2-Dichloroethane
Toxaphene 2,4,6-Trichlorophenol 1,2-Dichloroethene (total)

2,4-Dichlorophenol 1,2-Dichloropropane
2,4-Dimethylphenol 2-Butanone (MEK)
2,4-Dinitrophenol 2-Hexanone
2,4-Dinitrotoluene 4-Methyl-2-Pentanone (MIBK)
2,6-Dinitrotoluene Acetone
2-Chloronaphthalene Benzene
2-Chlorophenol Bromodichloromethane
2-Methyl-4,6-Dinitrophenol Bromoform
2-Methylphenol (o-Cresol) Bromomethane
2-Nitroaniline Carbon disulfide
2-Nitrophenol Carbon tetrachloride
3,3'-Dichlorobenzidine Chlorobenzene
3-Nitroaniline Chloroethane
4-Bromophenyl-phenylether Chloroform
4-Chloro-3-methylphenol Chloromethane
4-Chloroaniline cis-1,3-Dichloropropene
4-Chlorophenylphenyl ether Dibromochloromethane
4-Methylphenol (p-Cresol) Ethylbenzene
4-Nitroaniline Styrene
4-Nitrophenol Tetrachloroethene
Acenaphthene Toluene
Acenaphthylene trans-1,3-Dichloropropene
Anthracene Trichloroethene
Benzo(a)anthracene Vinyl chloride
Benzo(a)pyrene Xylene (Total)
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate (BEHP)
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Fluoranthene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
Pyrene

Detected Parameters

Not Detected Parameters



Table 12-2-7
Wetland 12 Phase II 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL Min SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value Source

Maximum 
Result     
SV HQ

Average 
Result    
SV HQ

Maximum 
Result     
RV HQ

Average 
Result     
RV HQ

Number 
Detected 

> RV
Reference 

Concentration

Number 
Detected > 
Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

Aluminum 2 2 1,830 593 3,070 3,070 041M120201 NA 0 13,610 0 No EPC < RC
Barium 2 2 1.98 0.86 3.1 3.1 J 041M120201 NA 0 14 0 No EPC < RC
Beryllium 1 2 0.04 0.04 0.04 0.08 0.12 0.12 0.12 J 041M120201 NA 0 0.84 0 No EPC < RC
Calcium 2 2 1,620 1,290 1,950 1,950 041M120201 NA 0 10,756.67 0 No EPC < RC
Cobalt 0 2 0.138 0.125 0.15 0.138 0.15 U ND NA 0 2.8 0 No Parameter Not Detected
Cyanide (CN) 0 2 0.438 0.38 0.495 0.438 0.495 U ND NA 0 5.22 0 No Parameter Not Detected
Iron 2 2 426 367 484 484 041M120201 NA 0 11,911.67 0 No EPC < RC
Magnesium 2 2 286 103 468 468 J 041M120201 NA 0 7,513.33 0 No EPC < RC
Manganese 2 2 5.25 2.9 7.6 7.6 041M120201 NA 0 37.97 0 No EPC < RC
Potassium 2 2 82.1 26.2 138 138 J 041M120201 NA 0 1,628.67 0 No EPC < RC
Selenium 1 2 0.125 0.125 0.125 0.277 0.43 0.43 0.43 J 041M120201 NA 0 3.45 0 No EPC < RC
Sodium 2 2 1,030 229 1,840 1,840 041M120201 NA 0 18,993.33 0 No EPC < RC
Thallium 0 2 0.138 0.125 0.15 0.138 0.15 UJ ND NA 0 1.57 0 No Parameter Not Detected
Vanadium 2 2 3.95 1.3 6.6 6.6 041M120201 NA 0 28.67 0 No EPC < RC

2-Methylnaphthalene 1 2 2,050 2,050 2,050 4,580 7,100 7,100 7,100 041M120201 20.2 201 PEL 351 226 35.3 22.8 1 0 No TOC normalized PAHs<MEC
Acenaphthene 0 2 650 300 1,000 650 1,000 U ND 6.71 88.9 PEL 149 96.9 11.2 7.31 0 0 No Parameter Not Detected; Max SQL > RV
Acenaphthylene 0 2 1,330 600 2,050 1,330 2,050 U ND 5.87 128 PEL 349 226 16 10.4 0 0 No Parameter Not Detected; Max SQL > RV
Anthracene 0 2 1,330 600 2,050 1,330 2,050 U ND 46.9 245 PEL 43.7 28.3 8.37 5.41 0 0 No Parameter Not Detected; Max SQL > RV
Benzo(a)anthracene 0 2 1,330 600 2,050 1,330 2,050 U ND 74.8 693 PEL 27.4 17.7 2.96 1.91 0 0 No Parameter Not Detected; Max SQL > RV
Benzo(a)pyrene 0 2 1,330 600 2,050 1,330 2,050 U ND 88.8 763 PEL 23.1 14.9 2.69 1.74 0 0 No Parameter Not Detected; Max SQL > RV
Chrysene 0 2 1,330 600 2,050 1,330 2,050 U ND 108 846 PEL 19 12.3 2.42 1.57 0 0 No Parameter Not Detected; Max SQL > RV
Dibenz(a,h)anthracene 0 2 1,330 600 2,050 1,330 2,050 U ND 6.22 135 PEL 330 213 15.2 9.81 0 0 No Parameter Not Detected; Max SQL > RV
Fluoranthene 0 2 1,330 600 2,050 1,330 2,050 U ND 113 1,494 PEL 18.1 11.7 1.37 0.89 0 0 No Parameter Not Detected; Max SQL > RV
Fluorene 1 2 1,000 1,000 1,000 1,150 1,300 1,300 1,300 041M120201 21.2 144 PEL 61.3 54.2 9.03 7.99 1 0 No TOC normalized PAHs<MEC
Naphthalene 1 2 2,050 2,050 2,050 1,680 1,300 1,300 1,300 041M120201 34.6 391 PEL 37.6 48.4 3.32 4.28 1 0 No TOC normalized PAHs<MEC
Phenanthrene 1 2 2,050 2,050 2,050 2,280 2,500 2,500 2,500 041M120201 86.7 544 PEL 28.8 26.2 4.6 4.18 1 0 No TOC normalized PAHs<MEC
Pyrene 0 2 1,330 600 2,050 1,330 2,050 U ND 153 1,398 PEL 13.4 8.66 1.47 0.95 0 0 No Parameter Not Detected; Max SQL > RV
Total PAHs 1 2 24,600 24,600 24,600 20,900 17,300 17,300 17,300 041M120201 1,684 16,770 PEL 10.3 12.4 1.03 1.25 1 0 No TOC normalized PAHs<MEC
TOC Normalized PAHs 1 2 3390.88 3,390.88 3,390.88 1,906.42 421.95 421.95 421.95 041M120201 290 1,800 MEC 1.46 6.57 0.23 1.06 0 0 No RV HQ <1 and no RC

Aroclor-1016 0 2 1.33 1.05 1.6 1.33 1.6 U ND 21.6 189 PEL 0.07 0.06 0.01 0.01 0 0 No Parameter Not Detected
Aroclor-1221 0 2 2.58 2.05 3.1 2.58 3.1 U ND 67 189 PEL 0.05 0.04 0.02 0.01 0 0 No Parameter Not Detected
Aroclor-1232 0 2 1.33 1.05 1.6 1.33 1.6 U ND 21.6 189 PEL 0.07 0.06 0.01 0.01 0 0 No Parameter Not Detected
Aroclor-1242 0 2 1.33 1.05 1.6 1.33 1.6 U ND 21.6 189 PEL 0.07 0.06 0.01 0.01 0 0 No Parameter Not Detected
Aroclor-1248 0 2 1.33 1.05 1.6 1.33 1.6 U ND 21.6 189 PEL 0.07 0.06 0.01 0.01 0 0 No Parameter Not Detected
Aroclor-1254 0 2 1.33 1.05 1.6 1.33 1.6 U ND 21.6 189 PEL 0.07 0.06 0.01 0.01 0 0 No Parameter Not Detected
Aroclor-1260 0 2 1.33 1.05 1.6 1.33 1.6 U ND 21.6 189 PEL 0.07 0.06 0.01 0.01 0 0 No Parameter Not Detected
Total PCBs 0 2 10.5 8.35 12.7 10.5 12.7 U ND 21.6 189 PEL 0.59 0.49 0.07 0.06 0 0 No Parameter Not Detected

Aldrin 0 2 0.065 0.05 0.08 0.065 0.08 U ND NA 0 0 No Parameter Not Detected
Endosulfan I 2 2 0.8 0.4 1.2 1.2 J 041M120101 NA 0 0 Yes No SV, no RV, and no RC
Endosulfan II 0 2 0.133 0.105 0.16 0.133 0.16 U ND NA 0 0 No Parameter Not Detected
Endosulfan sulfate 1 2 0.105 0.105 0.105 1.65 3.2 3.2 3.2 J 041M120201 NA 0 0 Yes No SV, no RV, and no RC
Heptachlor 0 2 0.065 0.05 0.08 0.065 0.08 U ND NA 0 0 No Parameter Not Detected
Heptachlor epoxide 0 2 0.065 0.05 0.08 0.065 0.08 U ND NA 0 0 No Parameter Not Detected
Methoxychlor 0 2 0.65 0.5 0.8 0.65 0.8 UJ ND NA 0 0 No Parameter Not Detected
Toxaphene 0 2 6.5 5 8 6.5 8 U ND NA 0 0 No Parameter Not Detected
Endrin 0 2 0.133 0.105 0.16 0.133 0.16 U ND 3.3 NA 0.05 0.04 0 0 No Parameter Not Detected
Endrin aldehyde 1 2 0.105 0.105 0.105 0.193 0.28 0.28 0.28 J 041M120201 3.3 NA 0.08 0.06 0 0 Yes No RV or RC and EPC > SV
Endrin ketone 1 2 0.16 0.16 0.16 6.58 13 13 13 DJ 041M120101 3.3 NA 3.94 1.99 0 0 Yes No RV or RC and EPC > SV
Total Endrin 2 2 6.91 0.6 13.2 13.2 041M120101 3.3 NA 4 2.09 0 0 Yes No RV or RC and EPC > SV
alpha-BHC 0 2 0.065 0.05 0.08 0.065 0.08 U ND 0.99 PEL 0.08 0.07 0 0 No Parameter Not Detected
beta-BHC 1 2 0.08 0.08 0.08 0.485 0.89 0.89 0.89 J 041M120101 0.32 0.99 PEL 2.78 1.52 0.899 0.49 0 0 No RV HQ <1 and no RC
delta-BHC 1 2 0.08 0.08 0.08 0.59 1.1 1.1 1.1 J 041M120101 0.32 0.99 PEL 3.44 1.84 1.11 0.60 1 0 Yes RV HQ > 1 and no RC
gamma-BHC (Lindane) 0 2 0.065 0.05 0.08 0.065 0.08 U ND 0.32 0.99 PEL 0.25 0.20 0.08 0.07 0 0 No Parameter Not Detected
Total BHC 1 2 0.32 0.32 0.32 1.2 2.09 2.09 2.09 041M120101 0.32 0.99 PEL 6.53 3.77 2.11 1.22 1 0 Yes RV HQ > 1 and no RC

1,2,4-Trichlorobenzene 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
1,2-Dichlorobenzene 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
1,4-Dichlorobenzene 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor 0 1 6,000 6,000 6,000 6,000 6,000 U ND NA 0 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 2 32,500 15,000 50,000 32,500 50,000 U ND NA 0 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
2,4-Dichlorophenol 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
2,4-Dimethylphenol 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrophenol 0 2 32,500 15,000 50,000 32,500 50,000 UJ ND NA 0 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
2-Chloronaphthalene 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
2-Chlorophenol 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 2 32,500 15,000 50,000 32,500 50,000 U ND NA 0 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
2-Nitroaniline 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
2-Nitrophenol 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 2 13,300 6,000 20,500 13,300 20,500 UJ ND NA 0 0 No Parameter Not Detected
3-Nitroaniline 0 1 15,000 15,000 15,000 15,000 15,000 U ND NA 0 0 No Parameter Not Detected
4-Bromophenyl-phenylether 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
4-Chloro-3-methylphenol 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
4-Chloroaniline 0 1 20,500 20,500 20,500 20,500 20,500 U ND NA 0 0 No Parameter Not Detected

Metals (mg/kg)

PAHs ( g/kg)

PCBs ( g/kg)

Pesticides ( g/kg)

SVOCs ( g/kg)



Table 12-2-7
Wetland 12 Phase II 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL Min SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value Source

Maximum 
Result     
SV HQ

Average 
Result    
SV HQ

Maximum 
Result     
RV HQ

Average 
Result     
RV HQ

Number 
Detected 

> RV
Reference 

Concentration

Number 
Detected > 
Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

4-Chlorophenylphenyl ether 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
4-Methylphenol (p-Cresol) 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
4-Nitroaniline 0 2 32,500 15,000 50,000 32,500 50,000 UJ ND NA 0 0 No Parameter Not Detected
4-Nitrophenol 0 2 32,500 15,000 50,000 32,500 50,000 U ND NA 0 0 No Parameter Not Detected
Benzo(b)fluoranthene 0 2 1,330 600 2,050 1,330 2,050 U ND NA 0 0 No Parameter Not Detected
Benzo(g,h,i)perylene 0 2 1,330 600 2,050 1,330 2,050 U ND NA 0 0 No Parameter Not Detected
Benzo(k)fluoranthene 0 2 1,330 600 2,050 1,330 2,050 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 2 1,330 600 2,050 1,330 2,050 U ND NA 0 0 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 0 2 13,300 6,000 20,500 13,300 20,500 U ND 182 2,647 PEL 113 72.8 7.74 5.01 0 0 No Parameter Not Detected; Max SQL > RV
Butylbenzylphthalate 0 2 13,300 6,000 20,500 13,300 20,500 U ND 182 2,647 PEL 113 72.8 7.74 5.01 0 0 No Parameter Not Detected; Max SQL > RV
Carbazole 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
Dibenzofuran 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
Diethylphthalate 0 2 13,300 6,000 20,500 13,300 20,500 U ND 182 2,647 PEL 113 72.8 7.74 5.01 0 0 No Parameter Not Detected; Max SQL > RV
Dimethylphthalate 0 2 13,300 6,000 20,500 13,300 20,500 U ND 182 2,647 PEL 113 72.8 7.74 5.01 0 0 No Parameter Not Detected; Max SQL > RV
Di-n-butylphthalate 0 2 13,300 6,000 20,500 13,300 20,500 U ND 182 2,647 PEL 113 72.8 7.74 5.01 0 0 No Parameter Not Detected; Max SQL > RV
Di-n-octylphthalate 0 2 13,300 6,000 20,500 13,300 20,500 U ND 182 2,647 PEL 113 72.8 7.74 5.01 0 0 No Parameter Not Detected; Max SQL > RV
Hexachlorobenzene 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
Hexachlorobutadiene 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 2 13,300 6,000 20,500 13,300 20,500 UJ ND NA 0 0 No Parameter Not Detected
Hexachloroethane 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 0 2 1,330 600 2,050 1,330 2,050 U ND NA 0 0 No Parameter Not Detected
Isophorone 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
Nitrobenzene 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 2 1,330 600 2,050 1,330 2,050 U ND NA 0 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected
Pentachlorophenol 0 2 32,500 15,000 50,000 32,500 50,000 U ND NA 0 0 No Parameter Not Detected
Phenol 0 2 13,300 6,000 20,500 13,300 20,500 U ND NA 0 0 No Parameter Not Detected

1,1,1-Trichloroethane 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
1,1,2,2-Tetrachloroethane 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethane 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethene 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethane 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethene (total) 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloropropane 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
2-Butanone (MEK) 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
2-Hexanone 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
Acetone 0 2 1,130 950 1,300 1,130 1,300 UJ ND NA 0 0 No Parameter Not Detected
Benzene 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
Bromodichloromethane 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
Bromoform 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
Bromomethane 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
Carbon disulfide 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
Carbon tetrachloride 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
Chlorobenzene 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
Chloroethane 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
Chloroform 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
Chloromethane 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
cis-1,3-Dichloropropene 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
Dibromochloromethane 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
Ethylbenzene 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
Methylene chloride 1 2 950 950 950 1130 1,300 1,300 1,300 J 041M120201 NA 0 0 Yes No SV, no RV, and no RC
Styrene 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
Tetrachloroethene 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
Toluene 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
trans-1,3-Dichloropropene 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
Trichloroethene 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected
Vinyl chloride 0 2 335 285 385 335 385 U ND NA 0 0 No Parameter Not Detected
Xylene (Total) 0 2 1,130 950 1,300 1,130 1,300 U ND NA 0 0 No Parameter Not Detected

Sources for Refinement Values (RVs):
PEL = FDEP Probable Effects Level
MEC = Swartz Midrange Effect Concentration
  
  
  

VOCs ( g/kg)

Notes:
Supporting Information: Supporting Information:

SVOCs ( g/kg) - cont.

SQL = Sample Quantitation Limit J = Estimated Value SV   = Screening value (detailed explanation for SVs provided in Section 8). N/R   = No refinement value available.
HQ = Hazard Quotient UJ = Not detected.  SQL is estimated.  RV   = Refinement value (detailed explanation of RVs provided in Section 8). N/A   = Not Applicable.
N/A = No screening value available D = Diluted Result HQ   = Hazard Quotient. Average result calculations include summing detections and one half the detection limits for not detected parameters. 
U or ND = Not Detected at or above the SQL PEL  = Probable effects level. As a result, some average detections may exceed the maximum detections

NAS Pensacola basewide levels used as reference values for 4,4'-DDT, 4,4'-DDD, 4,4'-DDE and total DDT.Parameters in bold were detected and exceeded screening values. 



Table 12-2-8
Wetland 12 Phase II   
Sediment COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

None Endosulfan I None None
Endosulfan sulfate
Endrin aldehyde
Endrin ketone
Total Endrin
delta-BHC
Total BHC

Detected Parameters



Table 12-2-9
Wetland 12 Phase II 
Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM
ERM 

Quotient

041M120101 11/28/1995 mg/kg 0.085 U Arsenic 8.2 70 0.00
041M120101 11/28/1995 mg/kg 0.125 U Cadmium 1.2 9.6 0.01
041M120101 11/28/1995 mg/kg 2.1 Chromium 81 370 0.01
041M120101 11/28/1995 mg/kg 0.67 J Copper 34 270 0.00
041M120101 11/28/1995 mg/kg 5.1 Lead 46.7 218 0.02
041M120101 11/28/1995 mg/kg 0.03 U Mercury 0.15 0.71 0.04
041M120101 11/28/1995 mg/kg 0.5 U Nickel 20.9 51.6 0.01
041M120101 11/28/1995 mg/kg 0.165 UJ Silver 1 3.7 0.04
041M120101 11/28/1995 mg/kg 2.3 J Zinc 150 410 0.01
041M120101 11/28/1995 g/kg 0.105 U 4,4'-DDE 2.2 27 0.00
041M120101 11/28/1995 g/kg 0.105 UJ 4,4'-DDT 1.58 46.1 0.00
041M120101 11/28/1995 g/kg 8.35 U Total PCBs 22.7 180 0.05
041M120101 11/28/1995 g/kg 2,050 U 2-Methylnaphthalene 70 670 3.06
041M120101 11/28/1995 g/kg 1,000 U Acenaphthene 16 500 2.00
041M120101 11/28/1995 g/kg 2,050 U Acenaphthylene 44 640 3.20
041M120101 11/28/1995 g/kg 2,050 U Anthracene 85.3 1,100 1.86
041M120101 11/28/1995 g/kg 2,050 U Benzo(a)anthracene 261 1,600 1.28
041M120101 11/28/1995 g/kg 2,050 U Benzo(a)pyrene 430 1,600 1.28
041M120101 11/28/1995 g/kg 2,050 U Chrysene 384 2,800 0.73
041M120101 11/28/1995 g/kg 2,050 U Dibenz(a,h)anthracene 63.4 260 7.88
041M120101 11/28/1995 g/kg 2,050 U Fluoranthene 600 5,100 0.40
041M120101 11/28/1995 g/kg 1,000 U Fluorene 19 540 1.85
041M120101 11/28/1995 g/kg 2,050 U Naphthalene 160 2,100 0.98
041M120101 11/28/1995 g/kg 2,050 U Phenanthrene 240 1,500 1.37
041M120101 11/28/1995 g/kg 2,050 U Pyrene 665 2,600 0.79
041M120101 11/28/1995 ERM Quotient Sum 26.89
041M120101 11/28/1995 Mean ERM Quotient 1.08
041M120101 11/28/1995 Mean ERM Quotient without ND 0.00
041M120101 11/28/1995 Mean ERM Quotient Category 1
041M120201 11/29/1995 mg/kg 0.24 J Arsenic 8.2 70 0.00
041M120201 11/29/1995 mg/kg 0.15 U Cadmium 1.2 9.6 0.02
041M120201 11/29/1995 mg/kg 4.8 J Chromium 81 370 0.01
041M120201 11/29/1995 mg/kg 2.9 Copper 34 270 0.01
041M120201 11/29/1995 mg/kg 27.1 Lead 46.7 218 0.12
041M120201 11/29/1995 mg/kg 0.05 U Mercury 0.15 0.71 0.07
041M120201 11/29/1995 mg/kg 0.6 U Nickel 20.9 51.6 0.01
041M120201 11/29/1995 mg/kg 0.205 U Silver 1 3.7 0.06
041M120201 11/29/1995 mg/kg 3 Zinc 150 410 0.01
041M120201 11/29/1995 g/kg 0.97 4,4'-DDE 2.2 27 0.04
041M120201 11/29/1995 g/kg 0.16 UJ 4,4'-DDT 1.58 46.1 0.00
041M120201 11/29/1995 g/kg 12.7 U Total PCBs 22.7 180 0.07

041M120201 11/29/1995 g/kg 7,100 2-Methylnaphthalene 70 670 10.60
041M120201 11/29/1995 g/kg 300 U Acenaphthene 16 500 0.60
041M120201 11/29/1995 g/kg 600 U Acenaphthylene 44 640 0.94
041M120201 11/29/1995 g/kg 600 U Anthracene 85.3 1,100 0.55
041M120201 11/29/1995 g/kg 600 U Benzo(a)anthracene 261 1,600 0.38
041M120201 11/29/1995 g/kg 600 U Benzo(a)pyrene 430 1,600 0.38
041M120201 11/29/1995 g/kg 600 U Chrysene 384 2,800 0.21
041M120201 11/29/1995 g/kg 600 U Dibenz(a,h)anthracene 63.4 260 2.31
041M120201 11/29/1995 g/kg 600 U Fluoranthene 600 5,100 0.12

041M120201 11/29/1995 g/kg 1,300 Fluorene 19 540 2.41
041M120201 11/29/1995 g/kg 1,300 Naphthalene 160 2,100 0.62

041M120201 11/29/1995 g/kg 2,500 Phenanthrene 240 1,500 1.67
041M120201 11/29/1995 g/kg 600 U Pyrene 665 2,600 0.23
041M120201 11/29/1995 ERM Quotient Sum 21.42
041M120201 11/29/1995 Mean ERM Quotient 0.86
041M120201 11/29/1995 Mean ERM Quotient without ND 0.62
041M120201 11/29/1995 Mean ERM Quotient Category 3

Notes:
ERL = Effects Range Low
ERM = Effects Range Median
mg/kg = milligrams per kilogram
g/kg = micrograms per kilogram

U = not detected at or above the SQL (value in table is 1/2 reported value)
J = estimated value
Shaded cells indicate constituent exceeds ERL.
Shaded and bold cells indicate constituent exceeds ERM.



Table 12-2-10
Wetland 12 Phase II 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximu
m SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained 
for 

Refinement
? Rationale

Metals ( g/L)
Aluminum 0 1 89.5 89.5 89.5 89.5 ND 89.5 U 13 FDEP 6.88 Yes Max SQL > SV
Antimony 0 1 1 1 1 1 ND 1 U 160 EPA 0.01 No Max SQL< SV
Arsenic 0 1 1 1 1 1 ND 1 U 50 FDEP 0.02 No Max SQL< SV
Barium 0 1 4 4 4 4 ND 4 UJ NA Yes No SV
Beryllium 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 0.13 FDEP 3.85 Yes Max SQL > SV
Cadmium 0 1 1.5 1.5 1.5 1.5 ND 1.5 U 0.66 EPA 2.27 Yes Max SQL > SV
Calcium 1 1 23,000 23,000 23,000 041W120101 23,000 NA Yes No SV
Chromium 1 1 8.1 8.1 8.1 041W120101 8.1 J 11 EPA 0.74 No Max Detect < SV
Cobalt 0 1 1.5 1.5 1.5 1.5 ND 1.5 U NA Yes No SV
Copper 0 1 2 2 2 2 ND 2 UJ 6.54 EPA 0.31 No Max SQL< SV
Cyanide (CN) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 5.2 EPA 0.48 No Max SQL< SV
Iron 1 1 1,150 1,150 1,150 041W120101 1,150 NA Yes No SV
Lead 1 1 1.2 1.2 1.2 041W120101 1.2 J 1.32 EPA 0.91 No Max Detect < SV
Magnesium 1 1 38,400 38,400 38,400 041W120101 38,400 NA Yes No SV
Manganese 1 1 47.9 47.9 47.9 041W120101 47.9 NA Yes No SV
Mercury 0 1 0.065 0.065 0.065 0.065 ND 0.065 U 0.012 EPA 5.42 Yes Max SQL > SV
Nickel 0 1 6 6 6 6 ND 6 U 87.71 EPA 0.07 No Max SQL< SV
Potassium 1 1 24,100 24,100 24,100 041W120101 24,100 NA Yes No SV
Selenium 0 1 1.5 1.5 1.5 1.5 ND 1.5 U 5 EPA 0.3 No Max SQL< SV
Silver 0 1 2 2 2 2 ND 2 U 0.012 EPA 167 Yes Max SQL > SV
Sodium 1 1 541,000 541,000 541,000 041W120101 541,000 NA Yes No SV
Thallium 1 1 12.2 12.2 12.2 041W120101 12.2 4 EPA 3.05 Yes Max Detect > SV
Vanadium 0 1 1 1 1 1 ND 1 U NA Yes No SV
Zinc 1 1 7.8 7.8 7.8 041W120101 7.8 J 58.91 EPA 0.13 No Max Detect < SV
Pesticides  ( g/L)
Aldrin 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Dieldrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan I 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.056 EPA 0.45 No Max SQL< SV
Endosulfan II 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endosulfan sulfate 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Heptachlor 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.0038 EPA 6.58 Yes Max SQL > SV
Heptachlor epoxide 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 Yes Max SQL > SV
Methoxychlor 0 1 0.25 0.25 0.25 0.25 ND 0.25 U NA Yes No SV
Toxaphene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
alpha-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
Total Chlordane 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0043 EPA 11.6 Yes Max SQL > SV
Endrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin aldehyde 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA Yes No SV
Endrin ketone 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 21.7 Yes Max SQL > SV
Total Endrin 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
alpha-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
beta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
delta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA Yes No SV
gamma-BHC (Lindane) 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.08 EPA 0.31 No Max SQL< SV
Total BHC 0 1 0.1 0.1 0.1 0.1 ND 0.1 U NA Yes No SV
4,4'-DDD 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 Yes Max SQL > SV
4,4'-DDE 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 Yes Max SQL > SV
4,4'-DDT 0 1 0.05 0.05 0.05 0.05 ND 0.05 UJ 0.00059 FDEP 84.7 Yes Max SQL > SV
Total DDT 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA Yes No SV
PCBs ( g/L)
Aroclor-1016 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1221 0 1 1 1 1 1 ND 1 U NA Yes No SV
Aroclor-1232 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1242 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1248 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Aroclor-1254 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
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PCBs ( g/L) - cont.
Aroclor-1260 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 EPA 35.7 Yes Max SQL > SV
Total PCB 0 1 4 4 4 4 ND 4 U NA Yes No SV

1,2,4-Trichlorobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4,5-Trichlorophenol 0 1 10 10 10 10 ND 10 U NA Yes No SV
2,4,6-Trichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dimethylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,4-Dinitrophenol 0 1 10 10 10 10 ND 10 U NA Yes No SV
2,4-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2,6-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Chloronaphthalene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Chlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 43.8 EPA 0.06 No Max SQL< SV
2-Methyl-4,6-Dinitrophenol 0 1 10 10 10 10 ND 10 U NA Yes No SV
2-Methylphenol (o-Cresol) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Nitroaniline 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
2-Nitrophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
3,3'-Dichlorobenzidine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
3-Nitroaniline 0 1 10 10 10 10 ND 10 U NA Yes No SV
4-Bromophenyl-phenylether 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chloro-3-methylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chloroaniline 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Chlorophenylphenyl ether 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Methylphenol (p-Cresol) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Nitroaniline 0 1 10 10 10 10 ND 10 U NA Yes No SV
4-Nitrophenol 0 1 10 10 10 10 ND 10 U NA Yes No SV
Benzo(b)fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(g,h,i)perylene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(k)fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
bis(2-Chloroethoxy)methane 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
bis(2-Chloroethyl)ether 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 0.3 EPA 8.33 Yes Max SQL > SV
Butylbenzylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Dibenzofuran 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Diethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Dimethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Di-n-butylphthalate 1 1 1 1 1 041W120101 1 J 9.4 EPA 0.11 No Max Detect < SV
Di-n-octylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Hexachlorobutadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachlorocyclopentadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Hexachloroethane 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Indeno(1,2,3-cd)pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Isophorone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Nitrobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
N-Nitroso-di-n-propylamine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
N-Nitrosodiphenylamine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Pentachlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Phenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV

2-Methylnaphthalene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Acenaphthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Acenaphthylene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(a)anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Benzo(a)pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV

SVOCs  ( g/L)

PAHs ( g/L)



Table 12-2-10
Wetland 12 Phase II 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximu
m SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained 
for 

Refinement
? Rationale

Chrysene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Dibenz(a,h)anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Fluorene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Naphthalene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 26 FDEP 0.02 No Max SQL< SV
Phenanthrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Total PAH 0 1 6.5 6.5 6.5 6.5 ND 6.5 U NA Yes No SV
VOCs ( g/L)
1,1,1-Trichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 270 FDEP 0.00185 No Max SQL< SV
1,1,2,2-Tetrachloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1,2-Trichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1-Dichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 3.2 FDEP 0.156 No Max SQL< SV
1,2-Dibromo-3-Chloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dibromoethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 15.8 EPA 0.03 No Max SQL< SV
1,2-Dichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,3-Dichlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,4-Dichlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 3 FDEP 0.167 No Max SQL< SV
2-Hexanone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Benzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 53 EPA 0.01 No Max SQL< SV
Bromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromodichloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromoform 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromomethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon disulfide 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon tetrachloride 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 17 FDEP 0.03 No Max SQL< SV
Chloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chloroform 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 289 EPA 0.00 No Max SQL< SV
Chloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
cis-1,2-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
cis-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Dibromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Ethylbenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 453 EPA 0.00 No Max SQL< SV
Methylene chloride 0 1 3.5 3.5 3.5 3.5 ND 3.5 U 1,580 FDEP 0.00 No Max SQL< SV
Styrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Tetrachloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Toluene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 175 EPA 0.00 No Max SQL< SV
trans-1,2-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
trans-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Trichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Vinyl chloride 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Xylene (Total) 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV

Sources for Screening Values (SVs):
EPA = Ambient Water Quality Criteria
FDEP = Surface Water Quality Criteria
 
 
 
 
 

SV   = Screening value (detailed explanation for SVs provided in Section 8). Average result calculations include summing detections and one half the detection limits  

UJ = Not detected.  SQL is estimated.  

N/A = No screening value available

PAHs ( g/L) - cont.

HQ = Hazard Quotient
SQL = Sample Quanitation Limit

Notes:
Supporting Information: Supporting Information:

RV   = Refinement value (detailed explanation of RVs provided in Section 8). for not detected parameters.  As a result, some average detections may exceed the

D = Diluted Result

HQ   = Hazard Quotient. maximum detections.
U or ND = Not Detected at or above the SQL N/R   = No refinement value available. Parameters in bold were detected and exceeded the screening value.
J = Estimated Value N/A   = Not Applicable.



Table 12-2-11
Wetland 12 Phase II
Surface Water COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Calcium
Iron
Magnesium
Manganese
Potassium
Sodium
Thallium

Aluminum Aldrin 1,2,4-Trichlorobenzene 1,1,1-Trichloroethane
Antimony Dieldrin 2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1,2,2-Tetrachloroethane
Arsenic Endosulfan I 2,4,5-Trichlorophenol 1,1,2-Trichloroethane
Barium Endosulfan II 2,4,6-Trichlorophenol 1,1-Dichloroethane
Beryllium Endosulfan sulfate 2,4-Dichlorophenol 1,1-Dichloroethene
Cadmium Heptachlor 2,4-Dimethylphenol 1,2-Dibromo-3-Chloropropane
Cobalt Heptachlor epoxide 2,4-Dinitrophenol 1,2-Dibromoethane
Copper Methoxychlor 2,4-Dinitrotoluene 1,2-Dichlorobenzene
Cyanide (CN) Toxaphene 2,6-Dinitrotoluene 1,2-Dichloroethane
Mercury alpha-Chlordane 2-Chloronaphthalene 1,2-Dichloropropane
Nickel gamma-Chlordane 2-Chlorophenol 1,3-Dichlorobenzene
Selenium Total Chlordane 2-Methyl-4,6-Dinitrophenol 1,4-Dichlorobenzene
Silver Endrin 2-Methylphenol (o-Cresol) 2-Hexanone
Vanadium Endrin aldehyde 2-Nitroaniline 4-Methyl-2-Pentanone (MIBK)

Endrin ketone 2-Nitrophenol Benzene
Total Endrin 3,3'-Dichlorobenzidine Bromochloromethane
alpha-BHC 3-Nitroaniline Bromodichloromethane
beta-BHC 4-Bromophenyl-phenylether Bromoform
delta-BHC 4-Chloro-3-methylphenol Bromomethane
gamma-BHC (Lindane) 4-Chloroaniline Carbon disulfide
Total BHC 4-Chlorophenylphenyl ether Carbon tetrachloride
4,4'-DDD 4-Methylphenol (p-Cresol) Chlorobenzene
4,4'-DDE 4-Nitroaniline Chloroethane
4,4'-DDT 4-Nitrophenol Chloroform
Total DDT Benzo(b)fluoranthene Chloromethane
Aroclor-1016 Benzo(g,h,i)perylene cis-1,2-Dichloroethene
Aroclor-1221 Benzo(k)fluoranthene cis-1,3-Dichloropropene
Aroclor-1232 bis(2-Chloroethoxy)methane Dibromochloromethane
Aroclor-1242 bis(2-Chloroethyl)ether Ethylbenzene
Aroclor-1248 bis(2-Ethylhexyl)phthalate (BEHP) Methylene chloride
Aroclor-1254 Butylbenzylphthalate Styrene
Aroclor-1260 Dibenzofuran Tetrachloroethene
Total PCBs Diethylphthalate Toluene

Dimethylphthalate trans-1,2-Dichloroethene
Di-n-octylphthalate trans-1,3-Dichloropropene
Hexachlorobenzene Trichloroethene
Hexachlorobutadiene Vinyl chloride
Hexachlorocyclopentadiene Xylene (Total)
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Naphthalene
Phenanthrene
Pyrene
Total PAHs

Detected Parameters

Not Detected Parameters
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Metals ( g/L)
Aluminum 0 1 89.5 89.5 89.5 89.5 ND 89.5 U 13 FDEP 7 6.88 1,090.25 0 No Parameter Not Detected
Barium 0 1 4 4 4 4 ND 4 UJ NA 3.68 0 No Parameter Not Detected
Beryllium 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 0.13 FDEP 4 3.85 1 0 No Parameter Not Detected
Calcium 1 1 23,000 23,000 23,000 041W120101 23,000 NA 7,675 1 No Essential Nutrient
Cobalt 0 1 1.5 1.5 1.5 1.5 ND 1.5 U NA 3 0 No Parameter Not Detected
Iron 1 1 1,150 1,150 1,150 041W120101 1,150 NA 2,360 0 No Max Result < Ref. Conc.
Magnesium 1 1 38,400 38,400 38,400 041W120101 38,400 NA 20,260 1 No Essential Nutrient
Manganese 1 1 47.9 47.9 47.9 041W120101 47.9 NA 13.2 1 Yes Max Result > Ref. Conc.
Mercury 0 1 0.065 0.065 0.065 0.065 ND 0.065 U 0.012 EPA 5.42 5.42 0.13 0 No Parameter Not Detected
Potassium 1 1 24,100 24,100 24,100 041W120101 24,100 NA 6,995 1 No Essential Nutrient
Silver 0 1 2 2 2 2 ND 2 U 0.012 EPA 167 167 4 0 No Parameter Not Detected
Sodium 1 1 541,000 541,000 541,000 041W120101 541,000 NA 182,200 1 No Essential Nutrient
Thallium 1 1 12.2 12.2 12.2 041W120101 12.2 4 EPA 3.05 3.05 4.2 1 Yes Max Result > Ref. Conc.
Vanadium 0 1 1 1 1 1 ND 1 U NA 4.7 0 No Parameter Not Detected
Pesticides ( g/L)
Aldrin 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
Dieldrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endosulfan II 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endosulfan sulfate 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Heptachlor 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.0038 EPA 7 6.58 0 No Parameter Not Detected
Heptachlor epoxide 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.00004 FDEP 625 625 0 No Parameter Not Detected
Methoxychlor 0 1 0.25 0.25 0.25 0.25 ND 0.25 U NA 0 No Parameter Not Detected
Toxaphene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
alpha-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
gamma-Chlordane 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
Total Chlordane 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0043 EPA 12 11.6 0 No Parameter Not Detected
Endrin 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endrin aldehyde 0 1 0.05 0.05 0.05 0.05 ND 0.05 U NA 0 No Parameter Not Detected
Endrin ketone 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0023 EPA 22 21.7 0 No Parameter Not Detected
Total Endrin 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 No Parameter Not Detected
alpha-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
beta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
delta-BHC 0 1 0.025 0.025 0.025 0.025 ND 0.025 U NA 0 No Parameter Not Detected
gamma-BHC (Lindane) 0 1 0.025 0.025 0.025 0.025 ND 0.025 U 0.08 EPA 0.31 0.31 0 No Parameter Not Detected
Total BHC 0 1 0.1 0.1 0.1 0.1 ND 0.1 U NA 0 No Parameter Not Detected
4,4'-DDD 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0003 FDEP 167 167 0 No Parameter Not Detected
4,4'-DDE 0 1 0.05 0.05 0.05 0.05 ND 0.05 U 0.0002 FDEP 250 250 0 No Parameter Not Detected
4,4'-DDT 0 1 0.05 0.05 0.05 0.05 ND 0.05 UJ 0.00059 FDEP 85 84.7 0 No Parameter Not Detected
Total DDT 0 1 0.15 0.15 0.15 0.15 ND 0.15 U NA 0 No Parameter Not Detected
PCBs ( g/L)
Aroclor-1016 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1221 0 1 1 1 1 1 ND 1 U NA 0 No Parameter Not Detected
Aroclor-1232 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1242 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1248 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1254 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Aroclor-1260 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 0.014 EPA 35.7 0 No Parameter Not Detected
Total PCB 0 1 4 4 4 4 ND 4 U NA 0 No Parameter Not Detected

1,2,4-Trichlorobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-ch 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 1 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,4-Dichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,4-Dimethylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,4-Dinitrophenol 0 1 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2-Chloronaphthalene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 1 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2-Nitroaniline 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
2-Nitrophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
3-Nitroaniline 0 1 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
4-Bromophenyl-phenylether 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Chloro-3-methylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Chloroaniline 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Methylphenol (p-Cresol) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Nitroaniline 0 1 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
4-Nitrophenol 0 1 10 10 10 10 ND 10 U NA 0 No Parameter Not Detected
Benzo(b)fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Benzo(g,h,i)perylene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Benzo(k)fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected

SVOCs ( g/L)



Table 12-2-12
Wetland 12 Phase II 
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL Max SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Retained for 
Refinement? Rationale

bis(2-Ethylhexyl)phthalate (BEHP) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 0.3 EPA 8.33 8.33 0 No Parameter Not Detected
Butylbenzylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Dibenzofuran 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Diethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Dimethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Di-n-octylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Hexachlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Hexachlorobutadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Hexachloroethane 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Isophorone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Nitrobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Pentachlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Phenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
PAHs ( g/L)
2-Methylnaphthalene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Acenaphthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Acenaphthylene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Benzo(a)anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Benzo(a)pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Chrysene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Dibenz(a,h)anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Fluorene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Naphthalene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 26 FDEP 0.02 0.02 0 No Parameter Not Detected
Phenanthrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Total PAH 0 1 6.5 6.5 6.5 6.5 ND 6.5 U NA 0 No Parameter Not Detected

1,1,2,2-Tetrachloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,1-Dichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,2-Dibromo-3-Chloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,2-Dibromoethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,2-Dichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,2-Dichloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
2-Hexanone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 No Parameter Not Detected
Bromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Bromodichloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Bromoform 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Bromomethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Carbon disulfide 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Carbon tetrachloride 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Chloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Chloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
cis-1,2-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
cis-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Dibromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Styrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Tetrachloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
trans-1,2-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
trans-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Trichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Vinyl chloride 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected
Xylene (Total) 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 No Parameter Not Detected

SVOCs ( g/L) - cont.

VOCs ( g/L)

Average result calculations include summing detections and one half the detection limits for 
not detected parameters.  As a result, some average detections may exceed the Max 

Notes:
Sources for Screening Values (SVs): Supporting Information: Supporting Information:

N/A   = Not Applicable.
FDEP = Surface Water Quality Criteria HQ = Hazard Quotient D = Diluted Result RV   = Refinement value (detailed explanation of RVs provided in Section 8).
EPA = Ambient Water Quality Criteria SQL = Sample Quanitation Limit UJ = Not detected.  SQL is estimated.  SV   = Screening value (detailed explanation for SVs provided in Section 8).

 U or ND = Not Detected at or above the SQL N/R   = No refinement value available. Parameters in bold were detected and exceeded Ref. Conc.s.
 N/A = No screening value available J = Estimated Value PEL  = Probable effects level.



Table 12-2-13
Wetland 12 Phase II
Surface Water COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Manganese None None None
Thallium

Detected Parameters



Table 12-2-14
Wetland 12 Phase II 
Sediment Dermal Exposure Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N 5.9E+02 = 3.1E+03 = MG/KG 041M120201 2 / 2 NAV 1.8E+03 1.0E-03 3 N/A 3.07E-07 N/A 6.50E-06
7440393 Barium N 8.6E-01 J 3.1E+00 J MG/KG 041M120201 2 / 2 NAV 2.0E+00 1.0E-03 3 N/A 3.10E-10 N/A 6.56E-09
7440417 Beryllium N N/A N/A 1.2E-01 J MG/KG 041M120201 1 / 2 N/A / 8.0E-02 8.0E-02 1.0E-03 3 N/A 1.20E-11 N/A 2.54E-10
7439896 Iron N 3.7E+02 = 4.8E+02 = MG/KG 041M120201 2 / 2 NAV 4.3E+02 1.0E-03 3 N/A 4.84E-08 N/A 1.02E-06
7439965 Manganese N 2.9E+00 = 7.6E+00 = MG/KG 041M120201 2 / 2 NAV 5.3E+00 1.0E-03 3 N/A 7.60E-10 N/A 1.61E-08
7782492 Selenium N N/A N/A 4.3E-01 J MG/KG 041M120201 1 / 2 N/A / 2.5E-01 2.8E-01 1.0E-03 3 N/A 4.30E-11 N/A 9.10E-10
7440622 Vanadium N 1.3E+00 J 6.6E+00 = MG/KG 041M120201 2 / 2 NAV 4.0E+00 1.0E-03 3 N/A 6.60E-10 N/A 1.40E-08
72559 4,4'-DDE C N/A N/A 9.7E-04 = MG/KG 041M120201 1 / 2 N/A / 2.1E-04 5.4E-04 3.0E-02 1 N/A 2.91E-12 N/A 2.20E-11
319857 beta-BHC C N/A N/A 8.9E-04 J MG/KG 041M120101 1 / 2 N/A / 1.6E-04 4.9E-04 4.0E-02 2 N/A 3.56E-12 N/A 2.69E-11
319868 delta-BHC C N/A N/A 1.1E-03 J MG/KG 041M120101 1 / 2 N/A / 1.6E-04 5.9E-04 4.0E-02 2 N/A 4.40E-12 N/A 3.33E-11
60571 Dieldrin C N/A N/A 3.1E-04 J MG/KG 041M120201 1 / 2 N/A / 2.1E-04 2.1E-04 1.0E-01 2 N/A 3.10E-12 N/A 2.34E-11
115297 Endosulfan I N 4.0E-04 J 1.2E-03 J MG/KG 041M120101 2 / 2 NAV 8.0E-04 1.0E-01 2 N/A 1.20E-11 N/A 2.54E-10
1031078 Endosulfan sulfate N N/A N/A 3.2E-03 J MG/KG 041M120201 1 / 2 N/A / 2.1E-04 1.7E-03 1.0E-01 2 N/A 3.20E-11 N/A 6.77E-10
7421934 Endrin aldehyde N N/A N/A 2.8E-04 J MG/KG 041M120201 1 / 2 N/A / 2.1E-04 1.9E-04 1.0E-01 2 N/A 2.80E-12 N/A 5.93E-11
53494705 Endrin ketone N N/A N/A 1.3E-02 DJ MG/KG 041M120101 1 / 2 N/A / 3.2E-04 6.6E-03 1.0E-01 2 N/A 1.30E-10 N/A 2.75E-09

91576 2-Methylnaphthalene N N/A N/A 7.1E+00 = MG/KG 041M120201 1 / 2 N/A / 4.1E+00 4.6E+00 1.0E-02 3 N/A 7.10E-09 N/A 1.50E-07
86737 Fluorene N N/A N/A 1.3E+00 = MG/KG 041M120201 1 / 2 N/A / 2.0E+00 1.2E+00 1.0E-02 3 N/A 1.30E-09 N/A 2.75E-08
91203 Naphthalene N N/A N/A 1.3E+00 = MG/KG 041M120201 1 / 2 N/A / 4.1E+00 1.7E+00 1.0E-02 3 N/A 1.30E-09 N/A 2.75E-08
85018 Phenanthrene N N/A N/A 2.5E+00 = MG/KG 041M120201 1 / 2 N/A / 4.1E+00 2.3E+00 1.0E-02 3 N/A 2.50E-09 N/A 5.29E-08
75092 Methylene chloride C N/A N/A 1.3E+00 J MG/KG 041M120201 1 / 2 N/A / 1.9E+00 1.1E+00 1.0E-02 3 N/A 1.30E-09 N/A 9.83E-09

Equation for sediment risk:
Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).

Where:                                 Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
DADsd           =    Dermal Absorbed Dose-soil contact (mg/kg-day). BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).

DAevent       =     Dermal absorbed dose per event (mg/cm2-event) AT        =       Noncancer - 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
SA               =    Skin surface area available for contact (cm2).                                 Cancer - 25,550 days (child trespasser/adult maintenance worker).
EV               =    Event frequency (events/day).
EF               =    Exposure frequency (days/year).
ED               =    Exposure duration (years).
BW             =    Body weight (kg) 70 kg (adult) 45 kg (child).
AT             =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr
                          carcinogenic effects AT = 70 yr x 365 dy/yr.

Equation for DAevent for sediment contact:

Where:
Csd               =    Chemical concentration in sediment (mg/kg).

CF               =    Conversion factor (10-6 kg/mg).
AF               =    Adherence factor of sediment to soil (mg/cm2-event).
                           0.2 (children playing in wet soil) 0.1 (construction worker)
ABsd            =  Dermal absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.

ABSsd      

Source
CAS 

Number Chemical

Minimum 
Concentration 

(mg/kg)
Min. 
Qual.

Maximum 
Concentration 

(mg/kg)
Max. 
Qual. Units ABSsd

Location of 
Max.Conc.

Detection 
Frequency

Range of Detection 
Limits Mean

DADsd (mg/kg-day): 
Child Trespasser

DADsd (mg/kg-day):            
Adult Maintenance Worker

DAevent:           
Child Trespasser

DAevent:                       
Adult Maintenance Worker

DAD DA EV ED EF SA
BW AT

sd
event

!
" " " "

"

DA C CF AF ABSevent sd d! " " "



Table 12-2-15
Wetland 12 Phase II 
Sediment Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal 
Hazard 

Quotient
Dermal 

Cancer Risk

Dermal 
Hazard 

Quotient
Dermal Cancer 

Risk

Aluminum N 3.1E+03 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A N/A N/A 6.5E-05 N/A
Barium N 3.1E+00 7.0E-02 N/A 7.0E-02 1, 3 4.9E-03 N/A N/A N/A 1.3E-06 N/A
Beryllium N 1.2E-01 2.0E-03 N/A 7.0E-03 1 1.4E-05 N/A N/A N/A 1.8E-05 N/A
Iron N 4.8E+02 3.0E-01 N/A 1.5E-01 3 4.5E-02 N/A N/A N/A 2.3E-05 N/A
Manganese N 7.6E+00 2.4E-02 N/A 4.0E-02 1, 3 9.6E-04 N/A N/A N/A 1.7E-05 N/A
Selenium N 4.3E-01 5.0E-03 N/A 5.5E-01 1 2.8E-03 N/A N/A N/A 3.3E-07 N/A
Vanadium N 6.6E+00 7.0E-03 N/A 2.6E-02 1 1.8E-04 N/A N/A N/A 7.7E-05 N/A
4,4'-DDE C 9.7E-04 N/A 3.4E-01 3.0E-02 2 N/A 1.1E+01 N/A N/A N/A 2.5E-10
beta-BHC C 8.9E-04 2.0E-04 1.8E+00 1.4E-02 3 2.8E-06 1.3E+02 N/A N/A 9.5E-06 3.4E-09
delta-BHC C 1.1E-03 5.0E-04 6.3E+00 1.4E-02 3 7.1E-06 4.4E+02 N/A N/A 4.7E-06 1.5E-08
Dieldrin C 3.1E-04 5.0E-05 1.6E+01 5.0E-01 3 2.5E-05 3.2E+01 N/A N/A 9.4E-07 7.5E-10
Endosulfan I N 1.2E-03 6.0E-03 N/A 5.0E-01 3 3.0E-03 N/A N/A N/A 8.5E-08 N/A
Endosulfan sulfate N 3.2E-03 6.0E-03 N/A 5.0E-01 3 3.0E-03 N/A N/A N/A 2.3E-07 N/A
Endrin aldehyde N 2.8E-04 3.0E-04 N/A 1.3E-02 3 3.8E-06 N/A N/A N/A 1.6E-05 N/A
Endrin ketone N 1.3E-02 3.0E-04 N/A 1.3E-02 3 3.8E-06 N/A N/A N/A 7.3E-04 N/A
2-Methylnaphthalene N 7.1E+00 8.0E-02 N/A 5.0E-01 3 4.0E-02 N/A N/A N/A 3.8E-06 N/A
Fluorene N 1.3E+00 4.0E-02 N/A 3.1E-01 3 1.2E-02 N/A N/A N/A 2.2E-06 N/A
Naphthalene N 1.3E+00 2.0E-02 N/A 5.9E-02 3 1.2E-03 N/A N/A N/A 2.3E-05 N/A
Phenanthrene N 2.5E+00 N/A 3.0E-02 7.3E-01 3 N/A 4.1E-02 N/A N/A N/A 2.2E-09
Methylene chloride C 1.3E+00 6.0E-02 7.5E-03 1.0E-01 3 6.1E-03 7.4E-02 N/A N/A 1.6E-06 7.3E-10

Notes:
Oral RfD         =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF           =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI            =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; Risk calculation equation, cancer:

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD     =  Dermal reference dose-sources: (1) RAIS value; (2) adjusted for ABSGI.
Dermal SF      =  Dermal slope factor-sources: (1) RAIS value; (2) adjusted for ABSGI.

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk: Risk calculation equation, noncancer:

Where:
RfDdermal = Dermal reference dose.
RFDoral =Oral reference dose.
ABSGI =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 12-2-16
Wetland 12 Phase II 
Sediment Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk

Aluminum N 3.1E+03 1.0E+00 N/A N/A N/A 6.25E-04 N/A
Barium N 3.1E+00 7.0E-02 N/A N/A N/A 9.01E-06 N/A
Beryllium N 1.2E-01 2.0E-03 N/A N/A N/A 1.22E-05 N/A
Iron N 4.8E+02 3.0E-01 N/A N/A N/A 3.28E-04 N/A
Manganese N 7.6E+00 2.4E-02 N/A N/A N/A 6.44E-05 N/A
Selenium N 4.3E-01 5.0E-03 N/A N/A N/A 1.75E-05 N/A
Vanadium N 6.6E+00 7.0E-03 N/A N/A N/A 1.92E-04 N/A
4,4'-DDE C 9.7E-04 N/A 3.4E-01 N/A N/A N/A 2.40E-11
beta-BHC C 8.9E-04 2.0E-04 1.8E+00 N/A N/A 3.23E-07 1.16E-10
delta-BHC C 1.1E-03 5.0E-04 6.3E+00 N/A N/A 1.60E-07 5.04E-10
Dieldrin C 3.1E-04 5.0E-05 1.6E+01 N/A N/A 4.51E-07 3.61E-10
Endosulfan I N 1.2E-03 6.0E-03 N/A N/A N/A 4.07E-08 N/A
Endosulfan sulfate N 3.2E-03 6.0E-03 N/A N/A N/A 1.09E-07 N/A
Endrin aldehyde N 2.8E-04 3.0E-04 N/A N/A N/A 1.90E-07 N/A
Endrin ketone N 1.3E-02 3.0E-04 N/A N/A N/A 8.82E-06 N/A
2-Methylnaphthalene N 7.1E+00 8.0E-02 N/A N/A N/A 1.81E-05 N/A
Fluorene N 1.3E+00 4.0E-02 N/A N/A N/A 6.61E-06 N/A
Naphthalene N 1.3E+00 2.0E-02 N/A N/A N/A 1.32E-05 N/A
Phenanthrene N 2.5E+00 N/A 3.0E-02 N/A N/A N/A 1.53E-08
Methylene chloride C 1.3E+00 6.0E-02 7.5E-03 N/A N/A 1.57E-06 7.09E-10

Notes:
Oral RfD      =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF        =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     =  chronic daily intake (mg/kg-day)

Equation for Chronic Daily Intake, sediment risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day). =   Oral reference dose.
EPCsd    =      Exposure point concentration in sediment (mg/kg). =   Oral slope factor.
IRsd        =      Incidental ingestion rate for sediment (mg/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
CF        =      Conversion factor (1E-6 kg/mg).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                          carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
IRsd =       100 mg/day for age groups greater than 6-years old. 
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer — 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                           Cancer — 25,550 days (child trespasser/adult maintenance worker).
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Table 12-2-17
Wetland 12 Phase II 
Surface Water Dermal Absorbed Dose-Child Trespasser and Adult Maintenance Worker

7439896 Iron N N/A N/A 1.2E+03 = UG/L 041W120101 1 / 1 NAV 1.2E+03 1.2E-03 2.5E-04 7.48E-07 N/A 1.58E-05
7439965 Manganese N N/A N/A 4.8E+01 = UG/L 041W120101 1 / 1 NAV 4.8E+01 4.8E-05 1.0E-03 1.25E-07 N/A 2.64E-06
7440280 Thallium N N/A N/A 1.2E+01 = UG/L 041W120101 1 / 1 NAV 1.2E+01 1.2E-05 1.0E-03 3.17E-08 N/A 6.71E-07
84742 Di-n-butylphthalate N N/A N/A 1.0E+00 J UG/L 041W120101 1 / 1 NAV 1.0E+00 1.0E-06 2.4E-02 2.46E-07 N/A 5.21E-06

Notes:
Equation for Dermal Absorbed Dose, surface water risk: Equation for DAevent for organics:

Where:
DADsw           =    Dermal absorbed dose-water contact (mg/kg-day).

DAevent       =    Dermal absorbed dose per event (mg/cm2-event). Where:
SA              =    Skin surface area available for contact (cm2). FA =    Fraction absorbed water (dimensionless).  From RAGS Part E, Exhibit B-4.
EV              =    Event frequency (events/day). Kp                =    Dermal permeability coefficient of compound in water (cm/hr).

     Source: (1) RAGS Part E, Exhibit B-4.
EF              =    Exposure frequency (days/year). Cw               =    Chemical concentration in water (mg/cm3).
ED              =    Exposure duration (years). tevent            =    Event duration (hr/event).

BW             =    Body weight (kg) 70 kg (adult) 45 kg (child). tevent            =    Lag time per event (hr/event).  From RAGS Part E, Exhibit B-4.
AT              =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr B =   Dimensionless ratio of the permeability coefficient of a compound, 
                        carcinogenic effects AT = 70 yr x 365 dy/yr.      calculated using the equation below:

Equation for DAevent for inorganics:

Where: Where:
Kp              =    Dermal permeability coefficient of compound in water (cm/hr). Kp     =    Dermal permeability coefficient of compound in water (cm/hr).
                        Source: RAGS Part E, Exhibit B-3 or Exhibit B-4              Source: (1) RAGS Part E.
Cw              =    Chemical concentration in water (mg/cm3). MW =    Molecular weight
tevent            =    Event duration (hr/event).

Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).
                               Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer — 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                               Cancer — 25,550 days (child trespasser/adult maintenance worker).
tevent      =       2.6 hrs/dy (child trespasser/adult maintenance worker).
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Table 12-2-18
Wetland 12 Phase II 
Surface Water Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal 
Hazard 

Quotient
Dermal 

Cancer Risk

Dermal 
Hazard 

Quotient
Dermal Cancer 

Risk

Iron N 1.2E-03 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A

Manganese N 4.8E-05 1.4E-01 N/A 4.0E-02 1 5.6E-03 N/A N/A N/A 4.7E-04 N/A

Thallium N 1.2E-05 6.6E-05 N/A 2.0E-01 3, 4 1.3E-05 N/A N/A N/A 5.1E-02 N/A

Di-n-butylphthalate N 1.0E-06 1.0E-01 N/A 3.1E-01 3 3.1E-02 N/A N/A N/A 1.7E-04 N/A

Notes:
Oral RfD        =  Oral reference dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral SF         =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI                 =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD   =  Dermal reference dose adjusted for ABSGI.

Dermal SF     =  Dermal slope factoradjusted for ABSGI. Risk calculation equation, noncancer:

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk:

Where:
RfDdermal =    Dermal reference dose.

RFDoral =    Oral reference dose.
SFdermal =    Dermal slope factor.
ABSGI =    GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

      (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 12-2-19
Wetland 12 Phase II 
Surface Water Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk

Iron N 1.2E-03 N/A N/A N/A N/A N/A N/A

Manganese N 4.8E-05 1.4E-01 N/A N/A N/A 7.0E-09 N/A

Thallium N 1.2E-05 6.6E-05 N/A N/A N/A 3.8E-06 N/A

Di-n-butylphthalate N 1.0E-06 1.0E-01 N/A N/A N/A 2.0E-10 N/A

Notes:
Oral RfD        =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF         =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     

Equation for Chronic Daily Intake, surface water risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day). =   Oral reference dose.
EPCsw  =      Exposure point concentration in surface water (mg/L). =   Oral slope factor.

IRsw    =      Incidental ingestion rate for sediment (L/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                            carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
Irsw =       0.01 L/day exposure to surface water during wading for adolescents and adults.
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer — 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                              Cancer — 25,550 days (child trespasser/adult maintenance worker).
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12.3 Wetland 13 @ Screening Level Problem Formulation 

12.3.1 Site Description and Habitats Present at Wetland 13 

Wetland 13 is in the northeastern portion of NAS Pensacola, at the southeast end of 

MagaKine Point, south of OU 10.  The wetland is also near the southern part of Site 13, which runs 

along the eastern shore from the northern most tip of MagaKine Point south to Wetland 63B.  

Wetland 13 is directlP east of the IWTP Bilge Water Plant (Figure 12-1).  Wetland 13 is 

verP small wetland, roughlP 200 feet bP 130 feet.  Wetland 13 ranges from being seasonallP drP to 

containing standing water, which maP be 8 inches deep.   

 

Wetland 13 is a palustrine-forested site with emergent vegetation.  This wetland is seasonallP drP, 

dependent upon rainfall in the immediate area.  Although near the baP, there is no connection to 

the baP from the wetland.   

 

 
Photograph 1 Wetland 13 — Frogs on Sawgrass 
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I' sites potentiallP affecting Wetland 13 include Site 36 and OU 10.  Site 36 (Industrial Wastewater 

Treatment Plant Sewer Line) was investigated in conUunction with sites for OU 2.  The 

wastewater treatment plant, originallP built in 1948, was replaced in 1971 with a modern plant that 

could accept industrial wastes.  Most facilities discharging to the sewer did so without anP 

pretreatment or waste segregation.  The waste stream has included paint strippers, heavP metals, 

pesticides, radioactive wastes, fuels, cPanide waste, and waste oil (NEESA, 1983).  Beginning in 

1973, the Naval Air 'eworX FacilitP operations discharged to the sewer instead of to Pensacola BaP.  

The IWTP sewer line consisted of vitreous claP and cast-iron piping installed both before and after 

1971.  OU 2 investigated portions of the IWTP sewer line from the Building 649 compleY to the 

wastewater treatment plant. 

 

OU 10 is the former IWTP, located on approYimatelP 26 acres on MagaKine Point to the north of 

Chevalier Field, and contains three sites (Sites 32, 33, and 35) which maP have an impact on 

Wetland 13.  Site 32 includes the Industrial Sludge DrPing Beds, Site 33 includes the IWTP Ponds 

(including the former surge pond, the stabiliKation pond, and the polishing pond), and Site 35 

comprises all industrial treatment units within the OU 10 boundarP. 

 

Based on the data collected during the OU 10 'I, the Final 'OD dated ]une 16, 1997, outlined the 

following 'AOs for OU 10 sites (E/A_`, 1997c); 

 

1. Contaminated groundwater (maP impact drinXing water supplies or nearbP 

ecological receptors) 

 

2. Contaminated soil (presents a continuing source of contamination to groundwater and a 

potential eYcess risX to a future child resident) 

 

The following remedial actions were selected for the site;  

 

1. EYcavation and disposal of soil above residential soil preliminarP remediation goals in 

one area. 

 

2. LeachabilitP studP on three areas to verifP that contaminants remaining in soil are not 

leaching to groundwater. 

 

3. ContingencP remedial action of three areas to include eYcavation and disposal of soil that 

the leachabilitP studP verifies as a source of groundwater contamination. 
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4. aroundwater monitoring program to ensure the groundwater treatment sPstem will be 

effective and that contaminants will not migrate. 

 

5. Continued groundwater monitoring at sampling intervals to be determined during the 

remedial design for groundwater treatment developed in the Corrective Action Plan for the 

'C'A permit modification.  The groundwater monitoring program will continue until a 

five-Pear review concludes that the alternative has achieved the performance standards and 

remain protective of human health and the environment. 

 

12.3.2 Wetland 13 — Sample Location Description 

Phase II Sediment Sample Location Description 

One sample, 041M130101, was collected in 1995 during the Phase II investigation to represent this 

wetland (Figure 12-4).  Table 12-3-1 (tables are located at the end of each section) provides a 

phPsical description of the sediments collected at Wetland 13.  The sample at Wetland 13 was 

mostlP composed of darX brown siltP sand and had a TOC concentration of 1.38b. 

 

Phase II Surface Water Sample Location Description 

One surface water sample was collected at Wetland 13 during the Phase II investigation in 1995.  

The sample was collocated with the sediment station 041M130101 (Figure 12-4).  Table 12-3-2 

summariKes the phPsical description of the surface water collected at Wetland 13. The sample was 

significantlP turbid with a reading of greater than 1,000 NTUs. 

 

12.3.3 Wetland 13 — Nature and Extent of Contamination 

Phase II Sediment 

Figure 12-4 presents the sediment sampling location for Wetland 13.  Table 12-3-3 summariKes the 

analPtical results for the Wetland 13 sediment sample. 

 

Metals @ Seventeen metals were detected during Phase II sediment sampling at Wetland 13. 

Although location 041M130101 eYhibited detections of 17 metals, none of these were reported at 

concentrations eYceeding their respective freshwater reference values. 

  

Pesticides and PCBs @ Three pesticide compounds were detected during Phase II 

sediment sampling at Wetland 13.  Total DDT was calculated for each location bP adding the 

concentrations of 4,4c-DDD, 4,4c-DDE, and 4,4c-DDT.  LiXewise, a basewide total DDT reference 

concentration was calculated using the basewide concentrations for these same constituents.  None 

of the pesticides detected eYceeded the available basewide reference values. 



Final 'emedial Investigation 'eport 
NAS Pensacola Site 41 

Section 12;  Operable Unit 10 @ Wetlands 
November 16, 2007 

 

12-3-4 

Location 041M130101 had three pesticides detected at relativelP low concentrations. 

These included 4,4c-DDE, 4,4c-DDT, and dieldrin.  No PCBs were detected in the sediment sample 

collected during Phase II sampling.   

 

SVOCs @ Three SdOCs were detected in the sediment sample collected at Wetland 13. 

These include bis(2-ethPlheYPl)phthalate, di-n-butPlphthalate, and fluoranthene.  All were reported 

at relativelP low concentrations. 

 

VOCs @ No dOCs were detected during sediment sampling at Wetland 13. 

 

Phase II Surface Water 

Figure 12-4 presents the surface water sampling location for Wetland 13.  Table 12-3-4 summariKes 

the analPtical results for the Wetland 13 surface water sample. 

 

Metals @ TwentP-one metals were detected in the Phase II surface water sample collected from 

Wetland 13.  Of these 21 detections, 20 parameters were present at concentrations eYceeding their 

respective fresh water reference values.  These included aluminum, arsenic, barium, berPllium, 

cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, mercurP, nicXel, 

potassium, selenium, sodium, vanadium, and Kinc.  

 

Organics @ There were no organic constituents detected in surface water collected during the 

Phase II investigation of Wetland 13. 

 

12.3.4 Ecological Risk Assessment 

Phase II Investigation Summary — Wetland 13 

Sediment Screening — Level Risk-Exposure Estimation and Risk Calculation 

As presented in Table 12-3-5, the sediment sample was compared with screening values in 

accordance with the procedures described in Section 8.  All parameters with `es greater than 1 or 

with no screening value were carried forward to COPC refinement.  A list of all COPCs after 

screening is included in Table 12-3-6. 

 

Baseline Problem Formulation — Wetland 13 Sediment COPC Refinement 

During the COPC refinement, additional information was used to help evaluate the potential for risX 

at Site 41 based on eYposure to the constituents included as COPCs.  This risX assessment presents 

a statement of potential risX for each of the COPCs.   
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The COPC refinement process included; 

 

f Comparison of maYimum concentrations to 'ds 

f Comparison of average concentrations to Sds and 'ds 

f Comparison to basewide (reference) concentrations for total DDT 

f Comparison of inorganic constituents to reference wetland values 

f Interpretive tool for metals 

f Di Toro EgP Seas for dOCs  

f Comparison to SwartK consensus values  

f Mean E'M guotients 

f Description of eYceedances of 'ds and their eYtent 

 

The methods used in the COPC refinement for the Site 41 E'A process are detailed in Section 8. 

Comparison of maYimum detected concentrations with refinement values is presented in 

Table 12-3-7.  A list of COPCs retained after refinement are presented in Table 12-3-8.  

AdditionallP, the tables compare; 1) average concentrations to screening and refinement values to 

assess potential eYposure across the entire wetland, and 2) Wetland 13 concentrations to 

reference concentrations. 

 

For Wetland 13, all inorganic detections were below reference wetland concentration and were 

removed as COPCs (Table 12-3-7).  Since all the inorganic detections were below freshwater 

sediment reference concentrations, the constituents were not evaluated using the FDEPcs 

interpretative tool.  The three pesticides, 4,4c-DDE, 4,4c-DDT, and total DDT, were detectedh 

however, the concentrations were below basewide levels and were not retained as COPC as shown 

on Figure 12-5.  PA`s and dOCs were not detected in Wetland 13. 

 

Table 12-3-9 presents the Mean E'L and E'M values, the Mean E'M euotients, and the 

Mean E'M euotient CategorP bP individual sample location.  Figure 12-7 shows the 

Mean E'M categorP for each sediment sample location at Wetland 13.  Based on this approach, 

sample location 041M130101 was determined to be CategorP 1, indicating that sediments from this 

wetland were considered non-toYic.   

 

Surface Water Screening — Level Risk-Exposure Estimation and Risk Calculation 

As presented in Table 12-3-10, the surface water sample was compared with screening values in 

accordance with the procedures described in Section 8.  All parameters with `es greater than 1 or 
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with no screening values were carried forward to COPC refinement.  A list of all COPCs after 

screening is included in Table 12-3-11. 

 

Baseline Problem Formulation — Wetland 13 Surface Water COPC Refinement 

During the surface water COPC refinement, additional information was used to help evaluate the 

potential for risX at Site 41 based on eYposure to the constituents included as COPCs.   

 

The COPC refinement process included; 

 

f Comparison of maYimum Sd concentrations to average Sd concentrations 

f Comparison of inorganic constituents to reference wetland values 

f Description of surface water eYceedances and their eYtent 

 

The methods used in the COPC refinement in the Site 41 E'A process are detailed in Section 8. 

Comparison of maYimum detected concentrations with refinement values is presented in 

Table 12-3-12.  AdditionallP, the tables compare average concentrations to screening and 

refinement values to assess potential eYposure across the entire wetland.  COPCs retained after 

refinement are presented in Table 12-3-13. 

 

For Wetland 13, aluminum, barium, berPllium, cadmium, chromium, cobalt, copper, iron, lead, 

manganese, mercurP, selenium, vanadium, and Kinc eYceeded their Site 41 freshwater reference 

surface water concentrations (Table 12-3-12) and were retained as COPCs. 

 

No sediment COPCs were retained from sediments collected at Wetland 13.  All inorganic 

constituents were retained for surface water COPCs.   

 

The surface water sample was collected from a shallow hole that was dug before sampling.  The 

water in this depression was verP turbid (i1,000 NTUs) and attributed to the high level of 

inorganic eYceedances (Table 12-3-12).   

 

In April 2004, EnSafe personnel revisited the Wetland 13 area, after a rain event, to collect another 

surface water sample, using guiescent technigues, but found the wetland to be drP. 

 

The conceptual model below sPmboliKes which environmental habitats that maP be impacted bP 

Wetland 13 Phase II constituents during the E'A process. 



Final 'emedial Investigation 'eport 
NAS Pensacola Site 41 

Section 12;  Operable Unit 10 @ Wetlands 
November 16, 2007 

 

12-3-7 

Sediment

Benthic 
Macroinvertebrates

Wetland 13 
Conceptual Site Model

OU 10 Surface Soil and 
Groundwater 

Northernmost portion of IWTP 
sewer line (part of OU 2) Surface 

Soil and Groundwater

 
 

As summariKed in the approved Final 'I/FS SAP Addendum (E/A_`, 1997d), Wetland 13 was 

identified as an Blue-Coded Wetland based on the Phase II results, indicating contamination that 

was possiblP not related to nearbP I' sites.  Contaminants detected in these wetlands were in 

most cases below benchmarX values.  Blue-Coded Wetlands were not assessed further in Phase III. 

 

12.3.5 Wetland 13 — Human Health Risk Assessment 

Wetland 13 is described in Section 12.3.2, and the ``'A is summariKed below. 

 

12.3.5.1 Site Data 

Sediment and surface water data were collected at Wetland 13 during Phase II of the 'I. 

Section 12.3.3 summariKes the nature and eYtent of contamination for this wetland.  Surface water 

and sediment data are summariKed in Tables 12-3-3 and 12-3-4.   
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12.3.5.2 Conceptual Site Model 

As described in Section 12.3.1, Wetland 13 is at the southern end of MagaKine Point, on the 

east side of the former Bilge Water Plant.  Trespasser eYposure would be limited at Wetland 13 

based on the homeland securitP restrictions.  `owever, NavP maintenance personnel could obtain 

access to this wetland.   

 

Dermal contact with surface water could be a significant eYposure pathwaP and was included in this 

``'A.  Sediment dries at some locations, where eYposure could be similar to soil eYposure, so 

contact with sediment was assessed for all sediment locations using soil eYposure models.  Because 

surface water is onlP seasonallP present at Wetland 13, there is no fish habitat at this wetland.  

Therefore, fish ingestion was eYcluded.  Wading during maintenance activities would be the most 

liXelP eYposure scenario.   

 

The following scenarios and eYposure pathwaPs were evaluated for Wetland 13; 

 

Scenario Medium Ingestion Dermal 

Sediment ! ! Maintenance 
Surface water ! ! 

 

12.3.5.3 Risk Characterization 

The adult maintenance worXer scenario was assessed for this wetland as described in Section 9. 

 

Maintenance Worker 

Wetland 13 Phase II 
As shown in Tables 12-3-14 through 12-3-19, sediment and surface water risX estimates for 

Wetland 13 were below FDEPcs risX threshold.  `aKard indices were below 1.0. 

 

Summary of Wetland 13 Phase II Risk Estimates 
Scenario Medium Hazard Index Risk 

Sediment 8.91E-04 3.63E-09 Maintenance 
Surface water 4.10E-01 N/A 

 
Based on these data, no COCs were identified for Wetland 13 Phase II. 

 

Wetland 13 HHRA COC Summary  

No COCs were identified in the ``'A for Wetland 13. 
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12.3.6 Wetland 13 — Fate and Transport Analysis 

This wetland is located to the northeast of former Chevalier Field and the southeast of the 

Wastewater Treatment Plant (WTP).  It is not connected with anP other wetlandsh one surface 

water and one sediment sample were collected from this wetland.  It is located upgradient of soil 

and groundwater data associated with the WTP, and there are no borings or wells associated with 

this wetland.  Due to its isolation from other wetlands, its lacX of associated soil and 

groundwater data, and the limited number of samples collected within it, no fate and transport 

pathwaP evaluations can be made.  

 



Sediment Physical Parameters

Parameter 041M130101

TOC (%) 1.38
Percent  Solids (%) 73.8
Grain Size Analysis
(percent of composition1)

Medium Sand 23
Fine Sand 65

Silt and Clay 12
Description Dark Brown Silty Sand

Note:
1 = Derived from sieve analyses.

Table 12-3-1
Wetland 13 Phase II



Table 12-3-2
Wetland 13 Phase II
Surface Water Physical Parameters

Parameter 041W130101

Hardness as CaCO3 (mg/L) 271
pH 6.13
Specific Conductivity (mS/cm) 0.31
Turbidity (NTU) >1,000
Salinity (%) 0.06

Notes:
mg/L    = Milligrams per liter
MS/cm = Millisiemens per centimeter
NTU     = Nephelometric turbidity units
%        = Percent



Table 12-3-3
Wetland 13 Phase II
Sediment Analytical Results

Frequency of Detections Range of Detections

 Parameter

Reference 
Concentration (if 

applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals (mg/kg)
Aluminum 13,610.0 0 1 1 1,590.0 1,590.0 1,590.0 041M130101
Antimony 4.430 0 1 1 0.150 0.150 0.150 041M130101
Arsenic 6.620 0 1 1 0.140 0.140 0.140 041M130101
Barium 14.0 0 1 1 0.880 0.880 0.880 041M130101
Beryllium 0.840 0 1 1 0.110 0.110 0.110 041M130101
Calcium 10,756.670 0 1 1 327.0 327.0 327.0 041M130101
Chromium 39.370 0 1 1 4.0 4.0 4.0 041M130101
Copper 19.50 0 1 1 1.20 1.20 1.20 041M130101
Iron 11,911.670 0 1 1 229.0 229.0 229.0 041M130101
Lead 82.470 0 1 1 9.20 9.20 9.20 041M130101
Magnesium 7,513.330 0 1 1 187.0 187.0 187.0 041M130101
Manganese 37.970 0 1 1 0.850 0.850 0.850 041M130101
Potassium 1,628.670 0 1 1 50.60 50.60 50.60 041M130101
Selenium 3.450 0 1 1 0.410 0.410 0.410 041M130101
Sodium 18,993.330 0 1 1 290.0 290.0 290.0 041M130101
Vanadium 28.670 0 1 1 7.50 7.50 7.50 041M130101
Zinc 36.730 0 1 1 1.70 1.70 1.70 041M130101
PAHs ( g/kg)
Fluoranthene N/A 0 1 1 29.0 29.0 29.0 041M130101
Total PAHs N/A 0 1 1 303.0 303.0 303.0 041M130101
Pesticides and PCBs ( g/kg)
Dieldrin N/A 0 1 1 0.30 0.30 0.30 041M130101
4,4'-DDE 40.0 0 1 1 1.90 1.90 1.90 041M130101
4,4'-DDT 20.0 0 1 1 1.40 1.40 1.40 041M130101
Total DDT 110.0 0 1 1 3.430 3.430 3.430 041M130101
SVOCs ( g/kg)
bis(2-Ethylhexyl)phthalate (BEHP) N/A 0 1 1 31.0 31.0 31.0 041M130101
Di-n-butylphthalate N/A 0 1 1 26.0 26.0 26.0 041M130101

Notes:
g/kg  = micrograms per kilogram

mg/kg  = milligram per kilogram
N/A     = Not Applicable



Table 12-3-4
Wetland 13 Phase II
Surface Water Analytical Results

Frequency of Detections Range of Detections

 Parameter

Reference 
Concentration 
(if applicable)

Number Greater 
Than Reference 
Concentration

Number 
Detected

Number 
Analyzed

Minimum 
Detection

Maximum 
Detection

Average 
Detection

Maximum 
Detection 
Location

Metals ( g/L)
Aluminum 1,090.25 1 1 1 145,000.0 145,000.0 145,000.0 041W130101
Antimony 4.0 0 1 1 2.8 2.8 2.8 041W130101
Arsenic 2.7 1 1 1 26.6 26.6 26.6 041W130101
Barium 3.68 1 1 1 95.4 95.4 95.4 041W130101
Beryllium 1.0 1 1 1 4.4 4.4 4.4 041W130101
Cadmium 3.0 1 1 1 9.8 9.8 9.8 041W130101
Calcium 7,675.0 1 1 1 47,500.0 47,500.0 47,500.0 041W130101
Chromium 8.0 1 1 1 225.0 225.0 225.0 041W130101
Cobalt 3.0 1 1 1 7.8 7.8 7.8 041W130101
Copper 4.0 1 1 1 142.0 142.0 142.0 041W130101
Iron 2,360.0 1 1 1 36,200.0 36,200.0 36,200.0 041W130101
Lead 3.2 1 1 1 1,220.0 1,220.0 1,220.0 041W130101
Magnesium 20,260.0 1 1 1 37,100.0 37,100.0 37,100.0 041W130101
Manganese 13.2 1 1 1 150.0 150.0 150.0 041W130101
Mercury 0.1 1 1 1 1.3 1.3 1.3 041W130101
Nickel 12.0 1 1 1 47.2 47.2 47.2 041W130101
Potassium 6,995.0 1 1 1 16,600.0 16,600.0 16,600.0 041W130101
Selenium 3.0 1 1 1 13.6 13.6 13.6 041W130101
Sodium 182,200.0 1 1 1 199,000.0 199,000.0 199,000.0 041W130101
Vanadium 4.7 1 1 1 324.0 324.0 324.0 041W130101
Zinc 5.53 1 1 1 536.0 536.0 536.0 041W130101

Notes:
g/L = micrograms per liter

N/A = Not Applicable



Table 12-3-5  
Wetland 13 Phase II
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed

Min 
SQL 

Max 
SQL

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Aluminum 1 1 1,590 1,590 041M130101 1,590 N/A Yes No SV
Antimony 1 1 0.15 0.15 041M130101 0.15 J 12 2 0.01 No Max Detect < SV
Arsenic 1 1 0.14 0.14 041M130101 0.14 J 7.24 1, 2 0.02 No Max Detect < SV
Barium 1 1 0.88 0.88 041M130101 0.88 J N/A Yes No SV
Beryllium 1 1 0.11 0.11 041M130101 0.11 J N/A Yes No SV
Cadmium 0 1 0.1 0.1 ND 0.1 U 0.676 1 0.15 No Max SQL< SV
Calcium 1 1 327 327 041M130101 327 J N/A Yes No SV
Chromium 1 1 4 4 041M130101 4 52.3 1, 2 0.08 No Max Detect < SV
Cobalt 0 1 0.1 0.1 ND 0.1 U N/A Yes No SV
Copper 1 1 1.2 1.2 041M130101 1.2 J 18.7 1, 2 0.06 No Max Detect < SV
Cyanide (CN) 0 1 0.33 0.33 ND 0.33 U N/A Yes No SV
Iron 1 1 229 229 041M130101 229 N/A Yes No SV
Lead 1 1 9.2 9.2 041M130101 9.2 J 30.2 1, 2 0.31 No Max Detect < SV
Magnesium 1 1 187 187 041M130101 187 J N/A Yes No SV
Manganese 1 1 0.85 0.85 041M130101 0.85 J N/A Yes No SV
Mercury 0 1 0.03 0.03 ND 0.03 U 0.13 1, 2 0.23 No Max SQL< SV
Nickel 0 1 0.405 0.405 ND 0.405 U 15.9 1, 2 0.03 No Max SQL< SV
Potassium 1 1 50.6 50.6 041M130101 50.6 J N/A Yes No SV
Selenium 1 1 0.41 0.41 041M130101 0.41 J N/A Yes No SV
Silver 0 1 0.135 0.135 ND 0.135 UJ 0.733 1 0.18 No Max SQL< SV
Sodium 1 1 290 290 041M130101 290 J N/A Yes No SV
Thallium 0 1 0.1 0.1 ND 0.1 UJ N/A Yes No SV
Vanadium 1 1 7.5 7.5 041M130101 7.5 N/A Yes No SV
Zinc 1 1 1.7 1.7 041M130101 1.7 124 1, 2 0.01 No Max Detect < SV

2-Methylnaphthalene 0 1 25 25 ND 25 U 20.2 1 1.24 No TOC normalized PAHs<TEC
Acenaphthene 0 1 12 12 ND 12 U 6.71 1 1.79 No TOC normalized PAHs<TEC
Acenaphthylene 0 1 25 25 ND 25 U 5.87 1 4.26 No TOC normalized PAHs<TEC
Anthracene 0 1 25 25 ND 25 U 46.9 1 0.53 No Max SQL< SV
Benzo(a)anthracene 0 1 25 25 ND 25 U 74.8 1 0.33 No Max SQL< SV
Benzo(a)pyrene 0 1 25 25 ND 25 U 88.8 1 0.28 No Max SQL< SV
Chrysene 0 1 25 25 ND 25 U 108 1 0.23 No Max SQL< SV
Dibenz(a,h)anthracene 0 1 25 25 ND 25 U 6.22 1 4.02 No TOC normalized PAHs<TEC
Fluoranthene 1 1 29 29 041M130101 29 J 113 1 0.26 No Max Detect < SV
Fluorene 0 1 12 12 ND 12 U 21.2 1 0.57 No Max SQL< SV
Naphthalene 0 1 25 25 ND 25 U 34.6 1 0.72 No Max SQL< SV
Phenanthrene 0 1 25 25 ND 25 U 86.7 1 0.29 No Max SQL< SV
Pyrene 0 1 25 25 ND 25 U 153 1 0.16 No Max SQL< SV
Total PAHs 1 1 303 303 041M130101 303 1,684 1, 2 0.18 No Max Detect < SV
TOC Normalized PAHs 1 1 21.96 21.96 041M130101 21.96 290 3 0.08 No Max Detect < SV

Aroclor-1016 0 1 1.3 1.3 ND 1.3 UJ 21.6 1 0.06 No Max SQL< SV
Aroclor-1221 0 1 2.5 2.5 ND 2.5 UJ 67 2 0.04 No Max SQL< SV
Aroclor-1232 0 1 1.3 1.3 ND 1.3 UJ 21.6 1 0.06 No Max SQL< SV
Aroclor-1242 0 1 1.3 1.3 ND 1.3 UJ 21.6 1 0.06 No Max SQL< SV
Aroclor-1248 0 1 1.3 1.3 ND 1.3 UJ 21.6 1 0.06 No Max SQL< SV
Aroclor-1254 0 1 1.3 1.3 ND 1.3 UJ 21.6 1 0.06 No Max SQL< SV
Aroclor-1260 0 1 1.3 1.3 ND 1.3 UJ 21.6 1 0.06 No Max SQL< SV
Total PCBs 0 1 10.3 10.3 ND 10.3 U 21.6 1 0.48 No Max SQL< SV

Aldrin 0 1 0.06 0.06 ND 0.06 UJ N/A Yes No SV
Dieldrin 1 1 0.3 0.3 041M130101 0.3 J 0.716 1 0.42 No Max Detect < SV
Endosulfan I 0 1 0.13 0.13 ND 0.13 UJ N/A Yes No SV
Endosulfan II 0 1 0.13 0.13 ND 0.13 UJ N/A Yes No SV
Endosulfan sulfate 0 1 0.13 0.13 ND 0.13 UJ N/A Yes No SV
Heptachlor 0 1 0.06 0.06 ND 0.06 UJ N/A Yes No SV
Heptachlor epoxide 0 1 0.06 0.06 ND 0.06 UJ N/A Yes No SV
Methoxychlor 0 1 0.6 0.6 ND 0.6 UJ N/A Yes No SV
Toxaphene 0 1 6 6 ND 6 UJ N/A Yes No SV
alpha-Chlordane 0 1 0.06 0.06 ND 0.06 UJ 1.7 1 0.04 No Max SQL< SV
gamma-Chlordane 0 1 0.06 0.06 ND 0.06 UJ 1.7 1 0.04 No Max SQL< SV
Total Chlordane 0 1 0.12 0.12 ND 0.12 U 1.7 1 0.07 No Max SQL< SV
Endrin 0 1 0.13 0.13 ND 0.13 UJ 3.3 2 0.04 No Max SQL< SV
Endrin aldehyde 0 1 0.13 0.13 ND 0.13 UJ 3.3 2 0.04 No Max SQL< SV
Endrin ketone 0 1 0.13 0.13 ND 0.13 UJ 3.3 2 0.04 No Max SQL< SV
Total Endrin 0 1 0.39 0.39 ND 0.39 U 3.3 2 0.12 No Max SQL< SV
alpha-BHC 0 1 0.06 0.06 ND 0.06 UJ N/A Yes No SV
beta-BHC 0 1 0.06 0.06 ND 0.06 UJ 0.32 1 0.19 No Max SQL< SV
delta-BHC 0 1 0.06 0.06 ND 0.06 UJ 0.32 1 0.19 No Max SQL< SV
gamma-BHC (Lindane) 0 1 0.06 0.06 ND 0.06 UJ 0.32 1 0.19 No Max SQL< SV
Total BHC 0 1 0.24 0.24 ND 0.24 U 0.32 2 0.75 No Max SQL< SV
4,4'-DDD 0 1 0.13 0.13 ND 0.13 UJ 1.22 1 0.11 No Max SQL< SV
4,4'-DDE 1 1 1.9 1.9 041M130101 1.9 J 2.07 1 0.92 No Max Detect < SV
4,4'-DDT 1 1 1.4 1.4 041M130101 1.4 J 1.19 1 1.18 Yes Max Detect > SV
Total DDT 1 1 3.43 3.43 041M130101 3.43 3.3 2 1.04 Yes Max Detect > SV

1,2,4-Trichlorobenzene 0 1 250 250 ND 250 U N/A Yes No SV
1,2-Dichlorobenzene 0 1 250 250 ND 250 U N/A Yes No SV
1,3-Dichlorobenzene 0 1 250 250 ND 250 U N/A Yes No SV
1,4-Dichlorobenzene 0 1 250 250 ND 250 U N/A Yes No SV
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 0 1 250 250 ND 250 U N/A Yes No SV
2,4,5-Trichlorophenol 0 1 600 600 ND 600 U N/A Yes No SV
2,4,6-Trichlorophenol 0 1 250 250 ND 250 U N/A Yes No SV
2,4-Dichlorophenol 0 1 250 250 ND 250 U N/A Yes No SV
2,4-Dimethylphenol 0 1 250 250 ND 250 U N/A Yes No SV
2,4-Dinitrophenol 0 1 600 600 ND 600 U N/A Yes No SV
2,4-Dinitrotoluene 0 1 250 250 ND 250 U N/A Yes No SV
2,6-Dinitrotoluene 0 1 250 250 ND 250 U N/A Yes No SV
2-Chloronaphthalene 0 1 250 250 ND 250 U N/A Yes No SV
2-Chlorophenol 0 1 250 250 ND 250 U N/A Yes No SV
2-Methyl-4,6-Dinitrophenol 0 1 600 600 ND 600 U N/A Yes No SV
2-Methylphenol (o-Cresol) 0 1 250 250 ND 250 U N/A Yes No SV
2-Nitroaniline 0 1 250 250 ND 250 U N/A Yes No SV
2-Nitrophenol 0 1 250 250 ND 250 U N/A Yes No SV
3,3'-Dichlorobenzidine 0 1 250 250 ND 250 U N/A Yes No SV
3-Nitroaniline 0 1 600 600 ND 600 U N/A Yes No SV
4-Bromophenyl-phenylether 0 1 250 250 ND 250 U N/A Yes No SV
4-Chloro-3-methylphenol 0 1 250 250 ND 250 U N/A Yes No SV
4-Chloroaniline 0 1 250 250 ND 250 U N/A Yes No SV
4-Chlorophenylphenyl ether 0 1 250 250 ND 250 U N/A Yes No SV
4-Methylphenol (p-Cresol) 0 1 250 250 ND 250 U N/A Yes No SV
4-Nitroaniline 0 1 600 600 ND 600 U N/A Yes No SV
4-Nitrophenol 0 1 600 600 ND 600 U N/A Yes No SV
Benzo(b)fluoranthene 0 1 25 25 ND 25 U N/A No TOC normalized PAHs<TEC
Benzo(g,h,i)perylene 0 1 25 25 ND 25 U N/A No TOC normalized PAHs<TEC
Benzo(k)fluoranthene 0 1 25 25 ND 25 U N/A No TOC normalized PAHs<TEC
bis(2-Chloroethoxy)methane 0 1 250 250 ND 250 U N/A Yes No SV
bis(2-Chloroethyl)ether 0 1 25 25 ND 25 U N/A Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 1 1 31 31 041M130101 31 J 182 1, 2 0.17 No Max Detect < SV
Butylbenzylphthalate 0 1 250 250 ND 250 U 182 1, 2 1.37 Yes Max SQL > SV
Carbazole 0 1 250 250 ND 250 U N/A Yes No SV
Dibenzofuran 0 1 250 250 ND 250 U N/A Yes No SV
Diethylphthalate 0 1 250 250 ND 250 U 182 1, 2 1.37 Yes Max SQL > SV
Dimethylphthalate 0 1 250 250 ND 250 U 182 1, 2 1.37 Yes Max SQL > SV
Di-n-butylphthalate 1 1 26 26 041M130101 26 J 182 1, 2 0.14 No Max Detect < SV
Di-n-octylphthalate 0 1 250 250 ND 250 UJ 182 1, 2 1.37 Yes Max SQL > SV
Hexachlorobenzene 0 1 250 250 ND 250 U N/A Yes No SV
Hexachlorobutadiene 0 1 250 250 ND 250 U N/A Yes No SV
Hexachlorocyclopentadiene 0 1 250 250 ND 250 U N/A Yes No SV
Hexachloroethane 0 1 250 250 ND 250 U N/A Yes No SV

Metals (mg/kg)

PCBs ( g/kg)

Pesticides ( g/kg)

SVOCs ( g/kg)

PAHs ( g/kg)



Table 12-3-5  
Wetland 13 Phase II
Sediment Screening

Parameter
Number 
Detected

Number 
Analyzed

Max 
SQL 

Max 
SQL

Maximum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q SV Source SHQ

Retained for 
Refinement Rationale

Indeno(1,2,3-cd)pyrene 0 1 25 25 ND 25 U N/A No TOC normalized PAHs<TEC
Isophorone 0 1 250 250 ND 250 U N/A Yes No SV
Nitrobenzene 0 1 250 250 ND 250 U N/A Yes No SV
N-Nitroso-di-n-propylaMaxe 0 1 25 25 ND 25 U N/A Yes No SV
N-NitrosodiphenylaMaxe 0 1 250 250 ND 250 U N/A Yes No SV
Pentachlorophenol 0 1 600 600 ND 600 U N/A Yes No SV
Phenol 0 1 250 250 ND 250 U N/A Yes No SV

1,1,1-Trichloroethane 0 1 7 7 ND 7 U N/A Yes No SV
1,1,2,2-Tetrachloroethane 0 1 7 7 ND 7 U N/A Yes No SV
1,1,2-Trichloroethane 0 1 7 7 ND 7 U N/A Yes No SV
1,1-Dichloroethane 0 1 7 7 ND 7 U N/A Yes No SV
1,1-Dichloroethene 0 1 7 7 ND 7 U N/A Yes No SV
1,2-Dichloroethane 0 1 7 7 ND 7 U N/A Yes No SV
1,2-Dichloroethene (total) 0 1 7 7 ND 7 U N/A Yes No SV
1,2-Dichloropropane 0 1 7 7 ND 7 U N/A Yes No SV
2-Butanone (MEK) 0 1 7 7 ND 7 U N/A Yes No SV
2-Hexanone 0 1 7 7 ND 7 U N/A Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 1 7 7 ND 7 U N/A Yes No SV
Acetone 0 1 11.5 11.5 ND 11.5 U N/A Yes No SV
Benzene 0 1 7 7 ND 7 U N/A Yes No SV
Bromodichloromethane 0 1 7 7 ND 7 U N/A Yes No SV
Bromoform 0 1 7 7 ND 7 U N/A Yes No SV
Bromomethane 0 1 7 7 ND 7 U N/A Yes No SV
Carbon disulfide 0 1 7 7 ND 7 U N/A Yes No SV
Carbon tetrachloride 0 1 7 7 ND 7 U N/A Yes No SV
Chlorobenzene 0 1 7 7 ND 7 U N/A Yes No SV
Chloroethane 0 1 7 7 ND 7 U N/A Yes No SV
Chloroform 0 1 7 7 ND 7 U N/A Yes No SV
Chloromethane 0 1 7 7 ND 7 U N/A Yes No SV
cis-1,3-Dichloropropene 0 1 7 7 ND 7 U N/A Yes No SV
Dibromochloromethane 0 1 7 7 ND 7 U N/A Yes No SV
Ethylbenzene 0 1 7 7 ND 7 U N/A Yes No SV
Methylene chloride 0 1 8 8 ND 8 U N/A Yes No SV
Styrene 0 1 7 7 ND 7 U N/A Yes No SV
Tetrachloroethene 0 1 7 7 ND 7 U N/A Yes No SV
Toluene 0 1 7 7 ND 7 U N/A Yes No SV
trans-1,3-Dichloropropene 0 1 7 7 ND 7 U N/A Yes No SV
Trichloroethene 0 1 7 7 ND 7 U N/A Yes No SV
Vinyl chloride 0 1 7 7 ND 7 U N/A Yes No SV
Xylene (Total) 0 1 7 7 ND 7 U N/A Yes No SV

SVOCs ( g/kg) - cont.

VOCs ( g/kg)

Notes:
Sources for Screening Values: Supporting Information:
SV = Screening Value SQL = Sample Quantitation Limit D = Diluted Result

HQ = Hazard Quotient mg/kg = milligrams per kilograms

2 = FDEP Threshold effects level
N/A = No screening value available. g/kg = micrograms per kilograms
U or ND = Not Detected at or above the SQL mg/kg oc = milligrams per kilograms - organic carbon

1 = USEPA Region 4 Screening Value.  Detailed explanation for SVs provided in 
Section 8.0.

 J = Estimated value UJ = Not detected.  SQL is estimated.
 SHQ = Screening Hazard Quotient Parameters in bold were detected and exceeded screening values.



Table 12-3-6
Wetland 13 Phase II
Sediment COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum 4,4'-DDT None None
Barium Total DDT
Beryllium
Calcium
Iron
Magnesium
Manganese
Potassium
Selenium
Sodium
Vanadium

Cobalt Aldrin 1,2,4-Trichlorobenzene 1,1,1-Trichloroethane
Cyanide (CN) alpha-BHC 1,2-Dichlorobenzene 1,1,2,2-Tetrachloroethane
Thallium Endosulfan I 1,3-Dichlorobenzene 1,1,2-Trichloroethane

Endosulfan II 1,4-Dichlorobenzene 1,1-Dichloroethane
Endosulfan sulfate 2,2'-oxybis(1-Chloropropane)/bis(2-chlo1,1-Dichloroethene
Heptachlor 2,4,5-Trichlorophenol 1,2-Dichloroethane
Heptachlor epoxide 2,4,6-Trichlorophenol 1,2-Dichloroethene (total)
Methoxychlor 2,4-Dichlorophenol 1,2-Dichloropropane
Toxaphene 2,4-Dimethylphenol 2-Butanone (MEK)

2,4-Dinitrophenol 2-Hexanone
2,4-Dinitrotoluene 4-Methyl-2-Pentanone (MIBK)
2,6-Dinitrotoluene Acetone
2-Chloronaphthalene Benzene
2-Chlorophenol Bromodichloromethane
2-Methyl-4,6-Dinitrophenol Bromoform
2-Methylnaphthalene Bromomethane
2-Methylphenol (o-Cresol) Carbon disulfide
2-Nitroaniline Carbon tetrachloride
2-Nitrophenol Chlorobenzene
3,3'-Dichlorobenzidine Chloroethane
3-Nitroaniline Chloroform
4-Bromophenyl-phenylether Chloromethane
4-Chloro-3-methylphenol cis-1,3-Dichloropropene
4-Chloroaniline Dibromochloromethane
4-Chlorophenylphenyl ether Ethylbenzene
4-Methylphenol (p-Cresol) Methylene chloride
4-Nitroaniline Styrene
4-Nitrophenol Tetrachloroethene
Acenaphthene Toluene
Acenaphthylene trans-1,3-Dichloropropene
Benzo(b)fluoranthene Trichloroethene
Benzo(g,h,i)perylene Vinyl chloride
Benzo(k)fluoranthene Xylene (Total)
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
Butylbenzylphthalate
Carbazole
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-octylphthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol

Detected Parameters 

Not Detected Parameters 



Table 12-3-7
Wetland 13 Phase II 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL Min SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value Source

Maximum 
Result    SV 

HQ

Average 
Result    
SV HQ

Maximum 
Result      
RV HQ

Average 
Result   
RV HQ

Number 
Detected 

> RV
Reference 

Concentration

Number 
Detected > 
Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

Aluminum 1 1 1,590 1,590 1,590 1,590 041M130101 NA 0 13,610 0 No EPC < RC
Barium 1 1 0.88 0.88 0.88 0.88 J 041M130101 NA 0 14 0 No EPC < RC
Beryllium 1 1 0.11 0.11 0.11 0.11 J 041M130101 NA 0 0.84 0 No EPC < RC
Calcium 1 1 327 327 327 327 J 041M130101 NA 0 10,756.67 0 No EPC < RC
Cobalt 0 1 0.1 0.1 0.1 0.1 0.1 U ND NA 0 2.8 0 No Parameter Not Detected
Cyanide (CN) 0 1 0.33 0.33 0.33 0.33 0.33 U ND NA 0 5.22 0 No Parameter Not Detected
Iron 1 1 229 229 229 229 041M130101 NA 0 11,911.67 0 No EPC < RC
Magnesium 1 1 187 187 187 187 J 041M130101 NA 0 7,513.33 0 No EPC < RC
Manganese 1 1 0.85 0.85 0.85 0.85 J 041M130101 NA 0 37.97 0 No EPC < RC
Potassium 1 1 50.6 50.6 50.6 50.6 J 041M130101 NA 0 1,628.67 0 No EPC < RC
Selenium 1 1 0.41 0.41 0.41 0.41 J 041M130101 NA 0 3.45 0 No EPC < RC
Sodium 1 1 290 290 290 290 J 041M130101 NA 0 18,993.33 0 No EPC < RC
Thallium 0 1 0.1 0.1 0.1 0.1 0.1 UJ ND NA 0 1.57 0 No Parameter Not Detected
Vanadium 1 1 7.5 7.5 7.5 7.5 041M130101 NA 0 28.67 0 No EPC < RC

Aldrin 0 1 0.06 0.06 0.06 0.06 0.06 UJ ND NA 0 0 No Parameter Not Detected
Endosulfan I 0 1 0.13 0.13 0.13 0.13 0.13 UJ ND NA 0 0 No Parameter Not Detected
Endosulfan II 0 1 0.13 0.13 0.13 0.13 0.13 UJ ND NA 0 0 No Parameter Not Detected
Endosulfan sulfate 0 1 0.13 0.13 0.13 0.13 0.13 UJ ND NA 0 0 No Parameter Not Detected
Heptachlor 0 1 0.06 0.06 0.06 0.06 0.06 UJ ND NA 0 0 No Parameter Not Detected
Heptachlor epoxide 0 1 0.06 0.06 0.06 0.06 0.06 UJ ND NA 0 0 No Parameter Not Detected
Methoxychlor 0 1 0.6 0.6 0.6 0.6 0.6 UJ ND NA 0 0 No Parameter Not Detected
Toxaphene 0 1 6 6 6 6 6 UJ ND NA 0 0 No Parameter Not Detected
alpha-BHC 0 1 0.06 0.06 0.06 0.06 0.06 UJ ND 0.99 PEL 0.06 0.06 0 0 No Parameter Not Detected
beta-BHC 0 1 0.06 0.06 0.06 0.06 0.06 UJ ND 0.32 0.99 PEL 0.19 0.19 0.06 0.06 0 0 No Parameter Not Detected
delta-BHC 0 1 0.06 0.06 0.06 0.06 0.06 UJ ND 0.32 0.99 PEL 0.19 0.19 0.06 0.06 0 0 No Parameter Not Detected
gamma-BHC (Lindane) 0 1 0.06 0.06 0.06 0.06 0.06 UJ ND 0.32 0.99 PEL 0.19 0.19 0.06 0.06 0 0 No Parameter Not Detected
Total BHC 0 1 0.24 0.24 0.24 0.24 0.24 U ND 0.32 0.99 PEL 0.75 0.75 0.24 0.24 0 0 No Parameter Not Detected
4,4'-DDD 0 1 0.13 0.13 0.13 0.13 0.13 UJ ND 1.22 7.81 PEL 0.11 0.11 0.02 0.02 0 50 0 No Parameter Not Detected
4,4'-DDE 1 1 1.9 1.9 1.9 1.9 J 041M130101 2.07 374 PEL 0.92 0.92 0.01 0.01 0 40 0 No EPC < RC and RV
4,4'-DDT 1 1 1.4 1.4 1.4 1.4 J 041M130101 1.19 4.77 PEL 1.18 1.18 0.29 0.29 0 20 0 No EPC < RC and RV
Total DDT 1 1 3.43 3.43 3.43 3.43 041M130101 3.3 51.7 PEL 1.04 1.04 0.07 0.07 0 110 0 No EPC < RC and RV

1,2,4-Trichlorobenzene 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
1,2-Dichlorobenzene 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
1,3-Dichlorobenzene 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
1,4-Dichlorobenzene 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane)/bis(2-chlor 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
2,4,5-Trichlorophenol 0 1 600 600 600 600 600 U ND NA 0 0 No Parameter Not Detected
2,4,6-Trichlorophenol 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
2,4-Dichlorophenol 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
2,4-Dimethylphenol 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrophenol 0 1 600 600 600 600 600 U ND NA 0 0 No Parameter Not Detected
2,4-Dinitrotoluene 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
2,6-Dinitrotoluene 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
2-Chloronaphthalene 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
2-Chlorophenol 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 1 600 600 600 600 600 U ND NA 0 0 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
2-Nitroaniline 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
2-Nitrophenol 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
3-Nitroaniline 0 1 600 600 600 600 600 U ND NA 0 0 No Parameter Not Detected
4-Bromophenyl-phenylether 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
4-Chloro-3-methylphenol 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
4-Chloroaniline 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
4-Methylphenol (p-Cresol) 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
4-Nitroaniline 0 1 600 600 600 600 600 U ND NA 0 0 No Parameter Not Detected
4-Nitrophenol 0 1 600 600 600 600 600 U ND NA 0 0 No Parameter Not Detected
Benzo(b)fluoranthene 0 1 25 25 25 25 25 U ND NA 0 0 No Parameter Not Detected
Benzo(g,h,i)perylene 0 1 25 25 25 25 25 U ND NA 0 0 No Parameter Not Detected
Benzo(k)fluoranthene 0 1 25 25 25 25 25 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 1 25 25 25 25 25 U ND NA 0 0 No Parameter Not Detected
Butylbenzylphthalate 0 1 250 250 250 250 250 U ND 182 2647 PEL 1.37 1.37 0.09 0.09 0 0 No Parameter Not Detected
Carbazole 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
Dibenzofuran 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
Diethylphthalate 0 1 250 250 250 250 250 U ND 182 2647 PEL 1.37 1.37 0.09 0.09 0 0 No Parameter Not Detected
Dimethylphthalate 0 1 250 250 250 250 250 U ND 182 2647 PEL 1.37 1.37 0.09 0.09 0 0 No Parameter Not Detected
Di-n-octylphthalate 0 1 250 250 250 250 250 UJ ND 182 2647 PEL 1.37 1.37 0.09 0.09 0 0 No Parameter Not Detected
Hexachlorobenzene 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
Hexachlorobutadiene 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
Hexachlorocyclopentadiene 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
Hexachloroethane 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 0 1 25 25 25 25 25 U ND NA 0 0 No Parameter Not Detected
Isophorone 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
Nitrobenzene 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 1 25 25 25 25 25 U ND NA 0 0 No Parameter Not Detected
N-Nitrosodiphenylamine 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected
Pentachlorophenol 0 1 600 600 600 600 600 U ND NA 0 0 No Parameter Not Detected
Phenol 0 1 250 250 250 250 250 U ND NA 0 0 No Parameter Not Detected

Metals (mg/kg)

SVOCs ( g/kg)

Pesticides ( g/kg)



Table 12-3-7
Wetland 13 Phase II 
Sediment Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL Min SQL

Max 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected EPC Q

Maximum 
Detection 
Location SV

Refinement  
Value

Refinement 
Value Source

Maximum 
Result    SV 

HQ

Average 
Result    
SV HQ

Maximum 
Result      
RV HQ

Average 
Result   
RV HQ

Number 
Detected 

> RV
Reference 

Concentration

Number 
Detected > 
Reference 

Concentration

COPC 
Retained 

(Y/N) Rationale

1,1,1-Trichloroethane 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
1,1,2,2-Tetrachloroethane 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
1,1,2-Trichloroethane 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethane 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
1,1-Dichloroethene 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethane 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloroethene (total) 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
1,2-Dichloropropane 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
2-Butanone (MEK) 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
2-Hexanone 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
Acetone 0 1 11.5 11.5 11.5 11.5 11.5 U ND NA 0 0 No Parameter Not Detected
Benzene 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
Bromodichloromethane 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
Bromoform 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
Bromomethane 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
Carbon disulfide 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
Carbon tetrachloride 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
Chlorobenzene 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
Chloroethane 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
Chloroform 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
Chloromethane 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
cis-1,3-Dichloropropene 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
Dibromochloromethane 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
Ethylbenzene 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
Methylene chloride 0 1 8 8 8 8 8 U ND NA 0 0 No Parameter Not Detected
Styrene 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
Tetrachloroethene 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
Toluene 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
trans-1,3-Dichloropropene 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
Trichloroethene 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
Vinyl chloride 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected
Xylene (Total) 0 1 7 7 7 7 7 U ND NA 0 0 No Parameter Not Detected

Sources for Refinement Values (RVs):
PEL = FDEP Probable Effects Level
MEC = Swartz Midrange Effect Concentration
  
  
  

N/A   = Not Applicable.

Notes:
Supporting Information: Supporting Information:
SQL = Sample Quantitation Limit J = Estimated Value SV   = Screening value (detailed explanation for SVs provided in Section 8). N/R   = No refinement value available.

Parameters in bold were detected and exceeded screening values. 

HQ = Hazard Quotient UJ = Not detected.  SQL is estimated.  RV   = Refinement value (detailed explanation of RVs provided in Section 8).
N/A = No screening value available D = Diluted Result HQ   = Hazard Quotient. Average result calculations include summing detections and one half the detection limits for not detected parameters. 

  

VOCs ( g/kg)

U or ND = Not Detected at or above the SQL PEL  = Probable effects level. As a result, some average detections may exceed the maximum detections
NAS Pensacola basewide levels used as reference values for 4,4'-DDT, 4,4'-DDD, 4,4'-DDE and total DDT.



Table 12-3-8
Wetland 13 Phase II   
Sediment COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

None None None None
Detected Parameters



Table 12-3-9
Wetland 13 Phase II 
Mean ERM Quotient

Sample ID Sample Date Units Result VQUAL Parameter ERL ERM
ERM 

Quotient
041M130101 11/27/1995 mg/kg 0.14 J Arsenic 8.2 70 0.00
041M130101 11/27/1995 mg/kg 0.1 U Cadmium 1.2 9.6 0.01
041M130101 11/27/1995 mg/kg 4 Chromium 81 370 0.01
041M130101 11/27/1995 mg/kg 1.2 J Copper 34 270 0.00
041M130101 11/27/1995 mg/kg 9.2 J Lead 46.7 218 0.04
041M130101 11/27/1995 mg/kg 0.03 U Mercury 0.15 0.71 0.04
041M130101 11/27/1995 mg/kg 0.405 U Nickel 20.9 51.6 0.01
041M130101 11/27/1995 mg/kg 0.135 UJ Silver 1 3.7 0.04
041M130101 11/27/1995 mg/kg 1.7 Zinc 150 410 0.00
041M130101 11/27/1995 g/kg 1.9 J 4,4'-DDE 2.2 27 0.07
041M130101 11/27/1995 g/kg 1.4 J 4,4'-DDT 1.58 46.1 0.03
041M130101 11/27/1995 g/kg 10.3 U Total PCBs 22.7 180 0.06
041M130101 11/27/1995 g/kg 25 U 2-Methylnaphthalene 70 670 0.04
041M130101 11/27/1995 g/kg 12 U Acenaphthene 16 500 0.02
041M130101 11/27/1995 g/kg 25 U Acenaphthylene 44 640 0.04
041M130101 11/27/1995 g/kg 25 U Anthracene 85.3 1,100 0.02
041M130101 11/27/1995 g/kg 25 U Benzo(a)anthracene 261 1,600 0.02
041M130101 11/27/1995 g/kg 25 U Benzo(a)pyrene 430 1,600 0.02
041M130101 11/27/1995 g/kg 25 U Chrysene 384 2,800 0.01
041M130101 11/27/1995 g/kg 25 U Dibenz(a,h)anthracene 63.4 260 0.10
041M130101 11/27/1995 g/kg 29 J Fluoranthene 600 5,100 0.01
041M130101 11/27/1995 g/kg 12 U Fluorene 19 540 0.02
041M130101 11/27/1995 g/kg 25 U Naphthalene 160 2,100 0.01
041M130101 11/27/1995 g/kg 25 U Phenanthrene 240 1,500 0.02
041M130101 11/27/1995 g/kg 25 U Pyrene 665 2,600 0.01
041M130101 11/27/1995 ERM Quotient Sum 0.64
041M130101 11/27/1995 Mean ERM Quotient 0.03
041M130101 11/27/1995 Mean ERM Quotient without ND 0.01
041M130101 11/27/1995 Mean ERM Quotient Category 1

Notes:
ERL = Effects Range Low
ERM = Effects Range Median
mg/kg = milligrams per kilogram
g/kg = micrograms per kilogram

U = not detected at or above the SQL (value in table is 1/2 reported value)
J = estimated value
Shaded cells indicate constituent exceeds ERL.
Shaded and bold cells indicate constituent exceeds ERM.



Table 12-3-10
Wetland 13 Phase II 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 1 1 145,000 145,000 145,000 041W130101 145,000 13 FDEP 11,200 Yes Max Detect > SV
Antimony 1 1 2.8 2.8 2.8 041W130101 2.8 J 160 EPA 0.02 No Max Detect < SV
Arsenic 1 1 26.6 26.6 26.6 041W130101 26.6 50 FDEP 0.53 No Max Detect < SV
Barium 1 1 95.4 95.4 95.4 041W130101 95.4 J NA Yes No SV
Beryllium 1 1 4.4 4.4 4.4 041W130101 4.4 J 0.13 FDEP 33.8 Yes Max Detect > SV
Cadmium 1 1 9.8 9.8 9.8 041W130101 9.8 0.66 EPA 14.8 Yes Max Detect > SV
Calcium 1 1 47,500 47,500 47,500 041W130101 47,500 NA Yes No SV
Chromium 1 1 225 225 225 041W130101 225 11 EPA 20.5 Yes Max Detect > SV
Cobalt 1 1 7.8 7.8 7.8 041W130101 7.8 J NA Yes No SV
Copper 1 1 142 142 142 041W130101 142 6.54 EPA 21.7 Yes Max Detect > SV
Cyanide (CN) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U 5.2 EPA 0.48 No Max SQL< SV
Iron 1 1 36,200 36,200 36,200 041W130101 36,200 NA Yes No SV
Lead 1 1 1,220 1,220 1,220 041W130101 1,220 1.32 EPA 924 Yes Max Detect > SV
Magnesium 1 1 37,100 37,100 37,100 041W130101 37,100 NA Yes No SV
Manganese 1 1 150 150 150 041W130101 150 NA Yes No SV
Mercury 1 1 1.3 1.3 1.3 041W130101 1.3 0.012 EPA 108 Yes Max Detect > SV
Nickel 1 1 47.2 47.2 47.2 041W130101 47.2 87.71 EPA 0.54 No Max Detect < SV
Potassium 1 1 16,600 16,600 16,600 041W130101 16,600 NA Yes No SV
Selenium 1 1 13.6 13.6 13.6 041W130101 13.6 5 EPA 2.72 Yes Max Detect > SV
Silver 0 1 2 2 2 2 ND 2 U 0.012 EPA 167 Yes Max SQL > SV
Sodium 1 1 199,000 199,000 199,000 041W130101 199,000 NA Yes No SV
Thallium 0 1 1.5 1.5 1.5 1.5 ND 1.5 U 4 EPA 0.38 No Max SQL< SV
Vanadium 1 1 324 324 324 041W130101 324 NA Yes No SV
Zinc 1 1 536 536 536 041W130101 536 58.91 EPA 9.1 Yes Max Detect > SV

1,2,4-Trichlorobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
2,2'-oxybis(1-Chloropropane) 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
2,4,5-Trichlorophenol 0 1 10 10 10 10 ND 10 UJ NA Yes No SV
2,4,6-Trichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
2,4-Dichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
2,4-Dimethylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
2,4-Dinitrophenol 0 1 10 10 10 10 ND 10 UJ NA Yes No SV
2,4-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
2,6-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
2-Chloronaphthalene 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
2-Chlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ 43.8 EPA 0.06 No Max SQL< SV
2-Methyl-4,6-Dinitrophenol 0 1 10 10 10 10 ND 10 UJ NA Yes No SV
2-Methylphenol (o-Cresol) 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
2-Nitroaniline 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
2-Nitrophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
3,3'-Dichlorobenzidine 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
3-Nitroaniline 0 1 10 10 10 10 ND 10 UJ NA Yes No SV
4-Bromophenyl-phenylether 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
4-Chloro-3-methylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
4-Chloroaniline 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
4-Chlorophenylphenyl ether 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
4-Methylphenol (p-Cresol) 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
4-Nitroaniline 0 1 10 10 10 10 ND 10 UJ NA Yes No SV
4-Nitrophenol 0 1 10 10 10 10 ND 10 UJ NA Yes No SV
Benzo(b)fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA Yes No SV
Benzo(g,h,i)perylene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA Yes No SV
Benzo(k)fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA Yes No SV
bis(2-Chloroethoxy)methane 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
bis(2-Chloroethyl)ether 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA Yes No SV
bis(2-Ethylhexyl)phthalate (BEHP) 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ 0.3 EPA 8.33 Yes Max SQL > SV
Butylbenzylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
Dibenzofuran 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV

SVOCs  ( g/L)



Table 12-3-10
Wetland 13 Phase II 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

Diethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
Dimethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
Di-n-butylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ 9.4 EPA 0.27 No Max SQL< SV
Di-n-octylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
Hexachlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA Yes No SV
Hexachlorobutadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
Hexachlorocyclopentadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
Hexachloroethane 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
Indeno(1,2,3-cd)pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA Yes No SV
Isophorone 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
Nitrobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
N-Nitroso-di-n-propylamine 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
N-Nitrosodiphenylamine 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
Pentachlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
Phenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA Yes No SV
PAHs ( g/L)
2-Methylnaphthalene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA Yes No SV
Acenaphthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA Yes No SV
Acenaphthylene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA Yes No SV
Anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA Yes No SV
Benzo(a)anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA Yes No SV
Benzo(a)pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA Yes No SV
Chrysene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA Yes No SV
Dibenz(a,h)anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA Yes No SV
Fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA Yes No SV
Fluorene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA Yes No SV
Naphthalene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ 26 FDEP 0.02 No Max SQL< SV
Phenanthrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA Yes No SV
Pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA Yes No SV
Total PAH 0 1 6.5 6.5 6.5 6.5 ND 6.5 U NA Yes No SV

1,1,1-Trichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 270 FDEP 0.00 No Max SQL< SV
1,1,2,2-Tetrachloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1,2-Trichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1-Dichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,1-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 3.2 FDEP 0.16 No Max SQL< SV
1,2-Dibromo-3-Chloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dibromoethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 15.8 EPA 0.03 No Max SQL< SV
1,2-Dichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,2-Dichloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,3-Dichlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
1,4-Dichlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 3 FDEP 0.17 No Max SQL< SV
2-Hexanone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
4-Methyl-2-Pentanone (MIBK) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA Yes No SV
Benzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 53 EPA 0.01 No Max SQL< SV
Bromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromodichloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromoform 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Bromomethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon disulfide 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Carbon tetrachloride 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 17 FDEP 0.03 No Max SQL< SV
Chloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Chloroform 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 289 EPA 0.00 No Max SQL< SV
Chloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
cis-1,2-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV

SVOCs  ( g/L) - cont.

VOCs ( g/L)



Table 12-3-10
Wetland 13 Phase II 
Surface Water Screening

Parameter
Number 
Detected

Number 
Analyzed Average SQL

Minimum 
SQL

Maximum 
SQL

Average 
Result

Minimum 
Detected

Maximum 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Screening 
HQ

Retained for 
Refinement? Rationale

cis-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Dibromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Ethylbenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 453 EPA 0.00 No Max SQL< SV
Methylene chloride 0 1 7.5 7.5 7.5 7.5 ND 7.5 U 1,580 FDEP 0.00 No Max SQL< SV
Styrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Tetrachloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Toluene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U 175 EPA 0.00 No Max SQL< SV
trans-1,2-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
trans-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Trichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Vinyl chloride 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV
Xylene (Total) 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA Yes No SV

Sources for Screening Values (SVs):
EPA = Ambient Water Quality Criteria
FDEP = Surface Water Quality Criteria
 
 
 
 
 

VOCs ( g/L) - cont.

D = Diluted Result

HQ   = Hazard Quotient. maximum detections.
U or ND = Not Detected at or above the SQL N/R   = No refinement value available. Parameters in bold were detected and exceeded the screening value.
J = Estimated Value N/A   = Not Applicable.
UJ = Not detected.  SQL is estimated.  

N/A = No screening value available
HQ = Hazard Quotient
SQL = Sample Quanitation Limit

Notes:
Supporting Information: Supporting Information:

SV   = Screening value (detailed explanation for SVs provided in Section 8). Average result calculations include summing detections and one half the detection limit
RV   = Refinement value (detailed explanation of RVs provided in Section 8). for not detected parameters.  As a result, some average detections may exceed the



Table 12-3-11
Wetland 13 Phase II
Surface Water COPCs Retained After Screening

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum None None None
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Potassium
Selenium
Sodium
Vanadium
Zinc

Silver None 1,2,4-Trichlorobenzene 1,1,2,2-Tetrachloroethane
2,2'-oxybis(1-Chloropropane)/bis(2-chlor) 1,1,2-Trichloroethane
2,4,5-Trichlorophenol 1,1-Dichloroethane
2,4,6-Trichlorophenol 1,2-Dibromo-3-Chloropropane
2,4-Dichlorophenol 1,2-Dibromoethane
2,4-Dimethylphenol 1,2-Dichloroethane
2,4-Dinitrophenol 1,2-Dichloropropane
2,4-Dinitrotoluene 1,3-Dichlorobenzene
2,6-Dinitrotoluene 2-Hexanone
2-Chloronaphthalene 4-Methyl-2-Pentanone (MIBK)
2-Methyl-4,6-Dinitrophenol Bromochloromethane
2-Methylphenol (o-Cresol) Bromodichloromethane
2-Nitroaniline Bromoform
2-Nitrophenol Bromomethane
3,3'-Dichlorobenzidine Carbon disulfide
3-Nitroaniline Carbon tetrachloride
4-Bromophenyl-phenylether Chloroethane
4-Chloro-3-methylphenol Chloromethane
4-Chloroaniline cis-1,2-Dichloroethene
4-Chlorophenylphenyl ether cis-1,3-Dichloropropene
4-Methylphenol (p-Cresol) Dibromochloromethane
4-Nitroaniline Styrene
4-Nitrophenol Tetrachloroethene
Benzo(b)fluoranthene trans-1,2-Dichloroethene
Benzo(g,h,i)perylene trans-1,3-Dichloropropene
Benzo(k)fluoranthene Trichloroethene
bis(2-Chloroethoxy)methane Vinyl chloride
bis(2-Chloroethyl)ether Xylene (Total)
bis(2-Ethylhexyl)phthalate (BEHP)
Butylbenzylphthalate
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-octylphthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Phenanthrene
Pyrene
Total PAHs

Detected Parameters

Not Detected Parameters



Table 12-3-12
Wetland 13 Phase II
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL Max SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Number 
Analyzed

Retained for 
Refinement? Rationale

Metals ( g/L)
Aluminum 1 1 145,000 145,000 145,000 041W130101 145,000 13 FDEP 11,154 11,200 1,090.25 1 1 Yes Max Result > Ref. Conc.
Barium 1 1 95.4 95.4 95.4 041W130101 95.4 J NA 3.68 1 1 Yes Max Result > Ref. Conc.
Beryllium 1 1 4.4 4.4 4.4 041W130101 4.4 J 0.13 FDEP 34 33.8 1 1 1 Yes Max Result > Ref. Conc.
Cadmium 1 1 9.8 9.8 9.8 041W130101 9.8 0.66 EPA 15 14.8 3 1 1 Yes Max Result > Ref. Conc.
Calcium 1 1 47,500 47,500 47,500 041W130101 47,500 NA 7,675 1 1 No Essential Nutrient
Chromium 1 1 225 225 225 041W130101 225 11 EPA 20.45 20.5 8 1 1 Yes Max Result > Ref. Conc.
Cobalt 1 1 7.8 7.8 7.8 041W130101 7.8 J NA 3 1 1 Yes Max Result > Ref. Conc.
Copper 1 1 142 142 142 041W130101 142 6.54 EPA 22 21.7 4 1 1 Yes Max Result > Ref. Conc.
Iron 1 1 36,200 36,200 36,200 041W130101 36,200 NA 2,360 1 1 Yes Max Result > Ref. Conc.
Lead 1 1 1,220 1,220 1,220 041W130101 1,220 1.32 EPA 924.24 924 3.2 1 1 Yes Max Result > Ref. Conc.
Magnesium 1 1 37,100 37,100 37,100 041W130101 37,100 NA 20,260 1 1 No Essential Nutrient
Manganese 1 1 150 150 150 041W130101 150 NA 13.2 1 1 Yes Max Result > Ref. Conc.
Mercury 1 1 1.3 1.3 1.3 041W130101 1.3 0.012 EPA 108.33 108 0.13 1 1 Yes Max Result > Ref. Conc.
Potassium 1 1 16,600 16,600 16,600 041W130101 16,600 NA 6,995 1 1 No Essential Nutrient
Selenium 1 1 13.6 13.6 13.6 041W130101 13.6 5 EPA 3 2.72 3 1 1 Yes Max Result > Ref. Conc.
Silver 0 1 2 2 2 2 ND 2 U 0.012 EPA 167 167 4 0 1 No Max SQL < Ref. Conc.
Sodium 1 1 199,000 199,000 199,000 041W130101 199,000 NA 182,200 1 1 No Essential Nutrient
Vanadium 1 1 324 324 324 041W130101 324 NA 4.7 1 1 Yes Max Result > Ref. Conc.
Zinc 1 1 536 536 536 041W130101 536 58.91 EPA 9.10 9.1 5.53 1 1 Yes Max Result > Ref. Conc.
SVOCs ( g/L)
1,2,4-Trichlorobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
2,2'-oxybis(1-Chloropropane) 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
2,4,5-Trichlorophenol 0 1 10 10 10 10 ND 10 UJ NA 0 1 No Parameter Not Detected
2,4,6-Trichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
2,4-Dichlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
2,4-Dimethylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
2,4-Dinitrophenol 0 1 10 10 10 10 ND 10 UJ NA 0 1 No Parameter Not Detected
2,4-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
2,6-Dinitrotoluene 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
2-Chloronaphthalene 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
2-Methyl-4,6-Dinitrophenol 0 1 10 10 10 10 ND 10 UJ NA 0 1 No Parameter Not Detected
2-Methylphenol (o-Cresol) 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
2-Nitroaniline 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
2-Nitrophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
3,3'-Dichlorobenzidine 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
3-Nitroaniline 0 1 10 10 10 10 ND 10 UJ NA 0 1 No Parameter Not Detected
4-Bromophenyl-phenylether 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
4-Chloro-3-methylphenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
4-Chloroaniline 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
4-Chlorophenylphenyl ether 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
4-Methylphenol (p-Cresol) 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
4-Nitroaniline 0 1 10 10 10 10 ND 10 UJ NA 0 1 No Parameter Not Detected
4-Nitrophenol 0 1 10 10 10 10 ND 10 UJ NA 0 1 No Parameter Not Detected
Benzo(b)fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA 0 1 No Parameter Not Detected
Benzo(g,h,i)perylene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA 0 1 No Parameter Not Detected
Benzo(k)fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA 0 1 No Parameter Not Detected
bis(2-Chloroethoxy)methane 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
bis(2-Chloroethyl)ether 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA 0 1 No Parameter Not Detected
bis(2-Ethylhexyl)phthalate (BEHP) 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ 0.3 EPA 8.33 8.33 0 1 No Parameter Not Detected
Butylbenzylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
Dibenzofuran 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
Diethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
Dimethylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
Di-n-octylphthalate 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
Hexachlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA 0 1 No Parameter Not Detected
Hexachlorobutadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
Hexachlorocyclopentadiene 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
Hexachloroethane 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
Indeno(1,2,3-cd)pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA 0 1 No Parameter Not Detected
Isophorone 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
Nitrobenzene 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
N-Nitroso-di-n-propylamine 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
N-Nitrosodiphenylamine 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
Pentachlorophenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected
Phenol 0 1 2.5 2.5 2.5 2.5 ND 2.5 UJ NA 0 1 No Parameter Not Detected

2-Methylnaphthalene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA 0 1 No Parameter Not Detected
Acenaphthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA 0 1 No Parameter Not Detected
Acenaphthylene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA 0 1 No Parameter Not Detected
Anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA 0 1 No Parameter Not Detected
Benzo(a)anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA 0 1 No Parameter Not Detected
Benzo(a)pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA 0 1 No Parameter Not Detected
Chrysene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA 0 1 No Parameter Not Detected
Dibenz(a,h)anthracene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA 0 1 No Parameter Not Detected
Fluoranthene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA 0 1 No Parameter Not Detected
Fluorene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA 0 1 No Parameter Not Detected
Naphthalene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ 26 FDEP 0.02 0.02 0 1 No Parameter Not Detected

PAHs ( g/L)



Table 12-3-12
Wetland 13 Phase II
Surface Water Refinement

Parameter
Number 
Detected

Number 
Analyzed

Average 
SQL

Minimum 
SQL Max SQL

Average 
Result

Minimum 
Detected

Max 
Detected

Maximum 
Detection 
Location EPC Q

Screening 
Value Source

Max 
Screening 

HQ

Average 
Screening 

HQ Ref. Conc.

Number 
Detected > 
Ref. Conc.

Number 
Analyzed

Retained for 
Refinement? Rationale

Phenanthrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA 0 1 No Parameter Not Detected
Pyrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 UJ NA 0 1 No Parameter Not Detected
Total PAH 0 1 6.5 6.5 6.5 6.5 ND 6.5 U NA 0 1 No Parameter Not Detected
VOCs ( g/L)
1,1,2,2-Tetrachloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,1,2-Trichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,1-Dichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,2-Dibromo-3-Chloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,2-Dibromoethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,2-Dichloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,2-Dichloropropane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
1,3-Dichlorobenzene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
2-Hexanone 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
4-Methyl-2-Pentanone (MIBK) 0 1 2.5 2.5 2.5 2.5 ND 2.5 U NA 0 1 No Parameter Not Detected
Bromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Bromodichloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Bromoform 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Bromomethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Carbon disulfide 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Carbon tetrachloride 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Chloroethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Chloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
cis-1,2-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
cis-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Dibromochloromethane 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Styrene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Tetrachloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
trans-1,2-Dichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
trans-1,3-Dichloropropene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Trichloroethene 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Vinyl chloride 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected
Xylene (Total) 0 1 0.5 0.5 0.5 0.5 ND 0.5 U NA 0 1 No Parameter Not Detected

parameters.  As a result, some average detections may exceed the Max detections
 U or ND = Not Detected at or above the SQL N/R   = No refinement value available. Parameters in bold were detected and exceeded Ref. Conc.s.
 N/A = No screening value available J = Estimated Value PEL  = Probable effects level.

N/A   = Not Applicable.
FDEP = Surface Water Quality Criteria HQ = Hazard Quotient D = Diluted Result RV   = Refinement value (detailed explanation of RVs provided in Section 8). Average result calculations include summing detections and one half the detection limits for not detected 
EPA = Ambient Water Quality Criteria SQL = Sample Quanitation Limit UJ = Not detected.  SQL is estimated.  SV   = Screening value (detailed explanation for SVs provided in Section 8).

PAHs ( g/L) - cont.

Notes:
Sources for Screening Values (SVs): Supporting Information: Supporting Information:



Table 12-3-13
Wetland 13 Phase II
Surface Water COPCs Retained After Refinement

Metals Pesticides/PCBs SVOCs/PAHs VOCs

Aluminum None None None
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Selenium
Vanadium
Zinc

Detected Parameters



Table 12-3-14
Wetland 13 Phase II 
Sediment Dermal Exposure Dose-Child Trespasser and Adult Maintenance Worker   

7429905 Aluminum N N/A N/A 1.6E+03 = MG/KG 041M130101 1 / 1 NAV 1.6E+03 1.0E-03 3 N/A 1.59E-07 N/A 3.37E-06
7440393 Barium N N/A N/A 8.8E-01 J MG/KG 041M130101 1 / 1 NAV 8.8E-01 1.0E-03 3 N/A 8.80E-11 N/A 1.86E-09
7440417 Beryllium N N/A N/A 1.1E-01 J MG/KG 041M130101 1 / 1 NAV 1.1E-01 1.0E-03 3 N/A 1.10E-11 N/A 2.33E-10
7439896 Iron N N/A N/A 2.3E+02 = MG/KG 041M130101 1 / 1 NAV 2.3E+02 1.0E-03 3 N/A 2.29E-08 N/A 4.85E-07
7439965 Manganese N N/A N/A 8.5E-01 J MG/KG 041M130101 1 / 1 NAV 8.5E-01 1.0E-03 3 N/A 8.50E-11 N/A 1.80E-09
7782492 Selenium N N/A N/A 4.1E-01 J MG/KG 041M130101 1 / 1 NAV 4.1E-01 1.0E-03 3 N/A 4.10E-11 N/A 8.68E-10
7440622 Vanadium N N/A N/A 7.5E+00 = MG/KG 041M130101 1 / 1 NAV 7.5E+00 1.0E-03 3 N/A 7.50E-10 N/A 1.59E-08
72559 4,4'-DDE C N/A N/A 1.9E-03 J MG/KG 041M130101 1 / 1 NAV 1.9E-03 3.0E-02 1 N/A 5.70E-12 N/A 4.31E-11
50293 4,4'-DDT C N/A N/A 1.4E-03 J MG/KG 041M130101 1 / 1 NAV 1.4E-03 3.0E-02 1 N/A 4.20E-12 N/A 3.17E-11
60571 Dieldrin C N/A N/A 3.0E-04 J MG/KG 041M130101 1 / 1 NAV 3.0E-04 1.0E-01 2 N/A 3.00E-12 N/A 2.27E-11
117817 bis(2-Ethylhexyl)phthalate (BEHP) C N/A N/A 3.1E-02 J MG/KG 041M130101 1 / 1 NAV 3.1E-02 1.0E-01 1 N/A 3.10E-10 N/A 2.34E-09
84742 Di-n-butylphthalate N N/A N/A 2.6E-02 J MG/KG 041M130101 1 / 1 NAV 2.6E-02 1.0E-01 2 N/A 2.60E-10 N/A 5.50E-09
206440 Fluoranthene N N/A N/A 2.9E-02 J MG/KG 041M130101 1 / 1 NAV 2.9E-02 1.3E-01 2 N/A 3.77E-10 N/A 7.98E-09

Notes:
Equation for sediment risk:

Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).

Where:                                 Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
DADsd           =    Dermal Absorbed Dose-soil contact (mg/kg-day). BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).

DAevent       =    Dermal absorbed dose per event (mg/cm2-event) AT        =       Noncancer — 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
SA               =    Skin surface area available for contact (cm2).                                 Cancer — 25,550 days (child trespasser/adult maintenance worker).
EV               =    Event frequency (events/day).
EF               =    Exposure frequency (days/year).
ED               =    Exposure duration (years).
BW             =    Body weight (kg) 70 kg (adult) 45 kg (child).
AT             =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr
                          carcinogenic effects AT = 70 yr x 365 dy/yr.

Equation for DAevent for sediment contact:

Where:
Csd               =    Chemical concentration in sediment (mg/kg).

CF               =    Conversion factor (10-6 kg/mg).
AF               =    Adherence factor of sediment to soil (mg/cm2-event).
                           0.2 (children playing in wet soil) 0.1 (construction worker)
ABsd            =    Dermal absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

      (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.

DADsd (mg/kg-day):       
Child Trespasser

DADsd (mg/kg-day):             
Adult Maintenance Worker

DAevent:             
Child Trespasser

DAevent:                        
Adult Maintenance Worker

Location of 
Max.Conc.

Detection 
Frequency

Range of Detection 
Limits Mean

ABSsd       

Source
CAS 

Number Chemical

Minimum 
Concentration 

(mg/kg)
Min. 
Qual.

Maximum 
Concentration 

(mg/kg)
Max. 
Qual. Units ABSsd

DAD DA EV ED EF SA
BW AT

sd
event

!
" " " "

"

DA C CF AF ABSevent sd d! " " "



Table 12-3-15
Wetland 13 Phase II 
Sediment Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal 
Hazard 

Quotient
Dermal 

Cancer Risk

Dermal 
Hazard 

Quotient
Dermal Cancer 

Risk

Aluminum N 1.6E+03 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A N/A N/A 3.4E-05 N/A
Barium N 8.8E-01 7.0E-02 N/A 7.0E-02 1, 3 4.9E-03 N/A N/A N/A 3.8E-07 N/A
Beryllium N 1.1E-01 2.0E-03 N/A 7.0E-03 1 1.4E-05 N/A N/A N/A 1.7E-05 N/A
Iron N 2.3E+02 3.0E-01 N/A 1.5E-01 3 4.5E-02 N/A N/A N/A 1.1E-05 N/A
Manganese N 8.5E-01 2.4E-02 N/A 4.0E-02 1, 3 9.6E-04 N/A N/A N/A 1.9E-06 N/A
Selenium N 4.1E-01 5.0E-03 N/A 5.5E-01 1 2.8E-03 N/A N/A N/A 3.2E-07 N/A
Vanadium N 7.5E+00 7.0E-03 N/A 2.6E-02 1 1.8E-04 N/A N/A N/A 8.7E-05 N/A
4,4'-DDE C 1.9E-03 N/A 3.4E-01 3.0E-02 2 N/A 1.1E+01 N/A N/A N/A 4.9E-10
4,4'-DDT C 1.4E-03 5.0E-04 3.4E-01 3.0E-02 2 1.5E-05 1.1E+01 N/A N/A 2.1E-06 3.6E-10
Dieldrin C 3.0E-04 5.0E-05 1.6E+01 5.0E-01 3 2.5E-05 3.2E+01 N/A N/A 9.1E-07 7.3E-10
bis(2-Ethylhexyl)phthalate (BEHP) C 3.1E-02 2.0E-02 1.4E-02 1.0E-01 2 2.0E-03 1.4E-01 N/A N/A 1.2E-06 3.3E-10
Di-n-butylphthalate N 2.6E-02 1.0E-01 N/A 3.1E-01 3 3.1E-02 N/A N/A N/A 1.8E-07 N/A
Fluoranthene N 2.9E-02 N/A 4.0E-02 3.1E-01 3 N/A 1.3E-01 N/A N/A N/A 1.0E-09

Notes:
Oral RfD         =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF           =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI            =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; Risk calculation equation, cancer:

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD     =  Dermal reference dose-sources: (1) RAIS value; (2) adjusted for ABSGI.
Dermal SF      =  Dermal slope factor-sources: (1) RAIS value; (2) adjusted for ABSGI.

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk: Risk calculation equation, noncancer:

Where:
RfDdermal =  Dermal reference dose.
RFDoral =  Oral reference dose.
ABSGI =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 12-3-16
Wetland 13 Phase II 
Sediment Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk

Aluminum N 1.6E+03 1.0E+00 N/A N/A N/A 3.24E-04 N/A
Barium N 8.8E-01 7.0E-02 N/A N/A N/A 2.56E-06 N/A
Beryllium N 1.1E-01 2.0E-03 N/A N/A N/A 1.12E-05 N/A
Iron N 2.3E+02 3.0E-01 N/A N/A N/A 1.55E-04 N/A
Manganese N 8.5E-01 2.4E-02 N/A N/A N/A 7.21E-06 N/A
Selenium N 4.1E-01 5.0E-03 N/A N/A N/A 1.67E-05 N/A
Vanadium N 7.5E+00 7.0E-03 N/A N/A N/A 2.18E-04 N/A
4,4'-DDE C 1.9E-03 N/A 3.4E-01 N/A N/A N/A 4.70E-11
4,4'-DDT C 1.4E-03 5.0E-04 3.4E-01 N/A N/A 2.04E-07 3.46E-11
Dieldrin C 3.0E-04 5.0E-05 1.6E+01 N/A N/A 4.36E-07 3.49E-10
bis(2-Ethylhexyl)phthalate (BEHP) C 3.1E-02 2.0E-02 1.4E-02 N/A N/A 1.13E-07 3.15E-11
Di-n-butylphthalate N 2.6E-02 1.0E-01 N/A N/A N/A 5.29E-08 N/A
Fluoranthene N 2.9E-02 N/A 4.0E-02 N/A N/A N/A 2.36E-10

Notes:
Oral RfD      =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF       =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     =  chronic daily intake (mg/kg-day)

Equation for Chronic Daily Intake, sediment risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day). =   Oral reference dose.
EPCsd    =      Exposure point concentration in sediment (mg/kg). =   Oral slope factor.
IRsd        =      Incidental ingestion rate for sediment (mg/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
CF        =      Conversion factor (1E-6 kg/mg).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                          carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
IRsd =       100 mg/day for age groups greater than 6-years old. 
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer — 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                           Cancer — 25,550 days (child trespasser/adult maintenance worker).
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Table 12-3-17
Wetland 13 Phase II 
Surface Water Dermal Absorbed Dose-Child Trespasser and Adult Maintenance Worker

7429905 Aluminum N N/A N/A 1.5E+05 = UG/L 041W130101 1 / 1 NAV 1.5E+05 1.5E-01 1.0E-03 3.77E-04 N/A 7.98E-03
7440393 Barium N N/A N/A 9.5E+01 J UG/L 041W130101 1 / 1 NAV 9.5E+01 9.5E-05 1.0E-03 2.48E-07 N/A 5.25E-06
7440417 Beryllium N N/A N/A 4.4E+00 J UG/L 041W130101 1 / 1 NAV 4.4E+00 4.4E-06 1.0E-03 1.14E-08 N/A 2.42E-07
7440439 Cadmium N N/A N/A 9.8E+00 = UG/L 041W130101 1 / 1 NAV 9.8E+00 9.8E-06 1.0E-03 2.55E-08 N/A 5.39E-07
7440473 Chromium N N/A N/A 2.3E+02 = UG/L 041W130101 1 / 1 NAV 2.3E+02 2.3E-04 1.0E-03 5.85E-07 N/A 1.24E-05
7440484 Cobalt C N/A N/A 7.8E+00 J UG/L 041W130101 1 / 1 NAV 7.8E+00 7.8E-06 1.2E-03 2.43E-08 N/A 1.84E-07
7440508 Copper N N/A N/A 1.4E+02 = UG/L 041W130101 1 / 1 NAV 1.4E+02 1.4E-04 1.0E-03 3.69E-07 N/A 7.81E-06
7439896 Iron N N/A N/A 3.6E+04 = UG/L 041W130101 1 / 1 NAV 3.6E+04 3.6E-02 2.5E-04 2.35E-05 N/A 4.98E-04
7439921 Lead N N/A N/A 1.2E+03 = UG/L 041W130101 1 / 1 NAV 1.2E+03 1.2E-03 3.4E-04 1.08E-06 N/A 2.28E-05
7439965 Manganese N N/A N/A 1.5E+02 = UG/L 041W130101 1 / 1 NAV 1.5E+02 1.5E-04 1.0E-03 3.90E-07 N/A 8.25E-06
7487947 Mercury N N/A N/A 1.3E+00 = UG/L 041W130101 1 / 1 NAV 1.3E+00 1.3E-06 1.0E-03 3.38E-09 N/A 7.15E-08
7782492 Selenium N N/A N/A 1.4E+01 = UG/L 041W130101 1 / 1 NAV 1.4E+01 1.4E-05 1.0E-03 3.54E-08 N/A 7.48E-07
7440622 Vanadium N N/A N/A 3.2E+02 = UG/L 041W130101 1 / 1 NAV 3.2E+02 3.2E-04 1.0E-03 8.42E-07 N/A 1.78E-05
7440666 Zinc N N/A N/A 5.4E+02 = UG/L 041W130101 1 / 1 NAV 5.4E+02 5.4E-04 6.0E-04 8.36E-07 N/A 1.77E-05

Notes:
Equation for Dermal Absorbed Dose, surface water risk: Equation for DAevent for organics:

Where:
DADsw           =    Dermal absorbed dose-water contact (mg/kg-day).
DAevent       =    Dermal absorbed dose per event (mg/cm2-event). Where:
SA              =    Skin surface area available for contact (cm2). FA =    Fraction absorbed water (dimensionless).  From RAGS Part E, Exhibit B-4.
EV              =    Event frequency (events/day). Kp                =    Dermal permeability coefficient of compound in water (cm/hr).

     Source: (1) RAGS Part E, Exhibit B-4.
EF              =    Exposure frequency (days/year). Cw               =    Chemical concentration in water (mg/cm3).
ED              =    Exposure duration (years). tevent            =    Event duration (hr/event).
BW             =    Body weight (kg) 70 kg (adult) 45 kg (child). tevent            =    Lag time per event (hr/event).  From RAGS Part E, Exhibit B-4.
AT              =    Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr B =    Dimensionless ratio of the permeability coefficient of a compound, 
                        carcinogenic effects AT = 70 yr x 365 dy/yr.      calculated using the equation below:

Equation for DAevent for inorganics:

Where: Where:
Kp              =    Dermal permeability coefficient of compound in water (cm/hr). Kp     =    Dermal permeability coefficient of compound in water (cm/hr).
                        Source: RAGS Part E, Exhibit B-3 or Exhibit B-4              Source: (1) RAGS Part E.
Cw             =    Chemical concentration in water (mg/cm3). MW =    Molecular weight
tevent            =    Event duration (hr/event).

Exposure Parameters:
EV        =       1 event per day (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
SA        =       5,000 cm2(child trespasser); 10,400 cm2 (adult maintenance worker).
                               Source: Tables 6-6 and 6-8 Exposure Factors Handbook.
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer — 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                               Cancer — 25,550 days (child trespasser/adult maintenance worker).
tevent      =       2.6 hrs/dy (child trespasser/adult maintenance worker).
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Table 12-3-18
Wetland 13 Phase II
Surface Water Dermal Exposure Risk-Child Trespasser and Adult Maintenance Worker

Dermal 
Hazard 

Quotient
Dermal 

Cancer Risk

Dermal 
Hazard 

Quotient
Dermal Cancer 

Risk

Aluminum N 1.5E-01 1.0E+00 N/A 1.0E-01 2 1.0E-01 N/A N/A N/A 8.0E-02 N/A
Barium N 9.5E-05 7.0E-02 N/A 7.0E-02 1, 2 4.9E-03 N/A N/A N/A 1.1E-03 N/A
Beryllium N 4.4E-06 2.0E-03 N/A 7.0E-03 1 1.4E-05 N/A N/A N/A 1.7E-02 N/A
Cadmium N 9.8E-06 5.0E-04 N/A 2.5E-02 1 1.3E-05 N/A N/A N/A 4.3E-02 N/A
Chromium N 2.3E-04 3.0E-03 N/A 2.5E-02 1 7.5E-05 N/A N/A N/A 1.7E-01 N/A
Cobalt C 7.8E-06 2.0E-02 N/A 8.0E-01 3 1.6E-02 N/A N/A N/A 1.1E-05 N/A
Copper N 1.4E-04 4.0E-02 N/A 3.0E-01 3 1.2E-02 N/A N/A N/A 6.5E-04 N/A
Iron N 3.6E-02 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Lead N 1.2E-03 N/A N/A 1.5E-01 3 N/A N/A N/A N/A N/A N/A
Manganese N 1.5E-04 1.4E-01 N/A 4.0E-02 1 5.6E-03 N/A N/A N/A 1.5E-03 N/A
Mercury N 1.3E-06 3.0E-04 N/A 7.0E-02 1 2.1E-05 N/A N/A N/A 3.4E-03 N/A
Selenium N 1.4E-05 5.0E-03 N/A 5.5E-01 1 2.8E-03 N/A N/A N/A 2.7E-04 N/A
Vanadium N 3.2E-04 7.0E-03 N/A 2.6E-02 1 1.8E-04 N/A N/A N/A 9.8E-02 N/A
Zinc N 5.4E-04 3.0E-01 N/A 2.0E-01 2, 4 6.0E-02 N/A N/A N/A 2.9E-04 N/A

Notes:
Oral RfD        =  Oral reference dose from: (1) IRIS; or (2) RAIS. Risk calculation equation, cancer:
Oral SF         =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
ABSGI                 =  GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

    (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
Dermal RfD   =  Dermal reference dose adjusted for ABSGI.

Dermal SF     =  Dermal slope factoradjusted for ABSGI. Risk calculation equation, noncancer:

Equations for Dermal Reference Dose and Dermal Slope Factor, surface water risk:

Where:
RfDdermal =    Dermal reference dose.
RFDoral =    Oral reference dose.
SFdermal =    Dermal slope factor.
ABSGI =    GI absorption fraction from following sources, in order of choice: (1) RAGS Part E, Exhibit 4-1; 

       (2) 2002 USEPA Region 9 RBC Table; (3) RAIS; (4) USEPA Region 4 OTS supplemental values.
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Table 12-3-19
Wetland 13 Phase II 
Surface Water Incidental Ingestion Exposure Risk-Child Trespasser and Adult Maintenance Worker

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk

Ingestion 
Hazard 

Quotient
Ingestion 

Cancer Risk

Aluminum N 1.5E-01 1.0E+00 N/A N/A N/A 3.0E-06 N/A
Barium N 9.5E-05 7.0E-02 N/A N/A N/A 2.8E-08 N/A
Beryllium N 4.4E-06 2.0E-03 N/A N/A N/A 4.5E-08 N/A
Cadmium N 9.8E-06 5.0E-04 N/A N/A N/A 4.0E-07 N/A
Chromium N 2.3E-04 3.0E-03 N/A N/A N/A 1.5E-06 N/A
Cobalt C 7.8E-06 2.0E-02 N/A N/A N/A 2.8E-09 N/A
Copper N 1.4E-04 4.0E-02 N/A N/A N/A 7.2E-08 N/A
Iron N 3.6E-02 N/A N/A N/A N/A N/A N/A
Lead N 1.2E-03 N/A N/A N/A N/A N/A N/A
Manganese N 1.5E-04 1.4E-01 N/A N/A N/A 2.2E-08 N/A
Mercury N 1.3E-06 3.0E-04 N/A N/A N/A 8.8E-08 N/A
Selenium N 1.4E-05 5.0E-03 N/A N/A N/A 5.5E-08 N/A
Vanadium N 3.2E-04 7.0E-03 N/A N/A N/A 9.4E-07 N/A
Zinc N 5.4E-04 3.0E-01 N/A N/A N/A 3.6E-08 N/A

Notes:
Oral RfD        =  Oral reference dose from: (1) IRIS; or (2) RAIS.
Oral SF         =  Oral Slope Factor from  (1) IRIS; or (2) RAIS.
CDI     =  Chronic Daily Intake

Equation for Chronic Daily Intake, surface water risk:

Where:
CDI        =      Chronic daily intake (mg/kg-day). =   Oral reference dose.
EPCsw  =      Exposure point concentration in surface water (mg/L). =   Oral slope factor.
IRsw    =      Incidental ingestion rate for sediment (L/day).
EF         =      Exposure frequency (days/year).
ED        =      Exposure duration (years).
BW       =      Body weight (kg) 70 kg (adult) 45 kg (child).
AT        =      Averaging time (days) noncarcinogenic effects AT = ED x 365 dy/yr.
                            carcinogenic effects AT = 70 yr x 365 dy/yr.

Exposure Parameters:
Irsw =       0.01 L/day exposure to surface water during wading for adolescents and adults.
EF         =       52 dys/yr (child trespasser/adult maintenance worker).
ED        =       10 yrs (child trespasser); 25 yrs (adult maintenance worker).
BW       =       45 kg (child trespasser); 70 kg (adult maintenance worker).
AT        =       Noncancer — 3,650 days (child trespasser); 9,125 days (adult maintenance worker).
                             Cancer — 25,550 days (child trespasser/adult maintenance worker).
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12.4 OU 10 — Wide Evaluation 

The wetlands included in this evaluation (Wetlands 10, 12, and 13) were grouped together based 

on their association with the sites within OU 10 (Industrial Wastewater Treatment Plant).  All the 

OU 10 wetlands were evaluated collectively to help determine where the highest probabilities of 

unacceptable risk may occur and whether that risk was likely to be related to releases from IR sites 

at NAS Pensacola.  The evaluations in this section included: 

 

1 Food-Chain Models:  Many of the upper level predators likely to be exposed within Site 41 

wetlands would likely be exposed to constituents in more than one wetland.  To evaluate 

this scenario, food-chain models were developed using constituent concentrations from 

Wetlands 10, 12, and 13.   

 

1 Mean ERM Quotients:  This methodology is an effective way to pinpoint areas of 

potential risk from a mixture of constituents.  It is also useful in identifying locations 

most likely to be impacted by direct toxicity.  ERM Quotient Categories and the parameters 

exceeding ERMs are presented in Figure 12-7.   

 

1 Basewide Total DDT-Level Comparison:  A basewide level was established for total DDT 

at NAS Pensacola.  A comparison of site concentrations to the basewide levels is presented 

in Figure 12-5 and will be discussed on a basewide level in this section. 

 

1 TOC-Normalized PAH Concentrations:  PAHs are widespread across NAS Pensacola 

and have been evaluated based on their potential for adverse effects when the TOC 

at each sample location is taken into account.  This method has been summarized in 

Figure 12-6 to identify locations where PAHs may occur at levels most likely to cause 

adverse effects. 

 

12.4.1 OU 10 Wetlands — Food-Chain Modeling 

To evaluate the potential for risk to upper-trophic-level receptors that forage within the wetlands 

surrounding OU 10, food-chain models were conducted following the methodology presented in 

Section 8.  No prey items were collected from the OU 10 wetlands during the RI investigation; 

therefore, all the tissue concentrations used in the food-chain models were estimated using 

literature-based BSAFs.  According to USEPA guidance, constituents for which no BSAF could be 

located, a BSAF of 1 was assumed for accumulation purposes.  The exposure concentrations for 

sediment and surface water utilized in the food-chain models are included in Appendix M. 
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Tables 12-4-1 through 12-4-3 (tables are located at the end of each section) show the results of 

the food-chain models for the following receptor groups: 

 

1 Piscivorous Birds (green heron used as representative species) (Table 12-4-1) 

1 Piscivorous Mammals (mink used as representative species) (Table 12-4-2) 

1 Predatory Fish (red drum used as representative species) (Table 12-4-3) 

 

12.4.1.1 Food-Chain Modeling Results 

The following assessment endpoints were proposed and approved in the Final RI/FS SAP, Site 41 

(E/A&H, 1995g).   

 

Assessment Endpoint 1 — Health and Viability of Piscivorous Bird Communities that 

Forage throughout OU 10 Wetlands   

Phase II Evaluation 
Data from Phase II of the RI sampling were utilized in this food-chain modeling.  The 

only constituent to generate an HQ greater than one (max NOAEL HQ=1.1) for piscivorous birds 

was the maximum concentration of total DDT.  Total DDT was detected in sediments (Wetlands 10, 

12, and 13) and in surface water (only Wetland 10).  The tissue concentration used in the 

food-chain model was calculated using the literature-based BSAF for total DDT.  The 

estimated tissue concentration, based on the maximum detected concentration in Wetland 10, was 

the largest portion of the total exposure for piscivorous birds.  However, if the average 

concentration was evaluated across all wetlands the HQ drops to well below one.  This indicates the 

potential for adverse effects only at the location of the maximum sediment concentration 

(Wetland 10 sample location 033M003001).   

 

Assessment Endpoint 2 — Health and Viability of Piscivorous Mammal Communities that 

Forage throughout OU 10 Wetlands 

Data from Phase II of the RI sampling were utilized in this food-chain modeling.  The only 
constituent to generate HQs greater than one (max NOAEL HQ=4.3, average NOAEL HQ=1.1) for 
piscivorous mammals was mercury.  Mercury was only detected above the SQL in 
one surface water sample (041W130101).  This surface sample had a very high turbidity 
measurement as a result of sampling technique, and this wetland was targeted for resampling in 
2004.  When samplers returned to Wetland 13, there was no standing water found; therefore, no 
sample was collected.  Since this was the only detection of mercury in either sediment or 
surface water above their respective SQLs, it was likely that the HQs presented in this 
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food-chain model were not representative of actual site conditions and should not be interpreted as 
representing potential for adverse effects.  
 
Assessment Endpoint 3 — Health and Viability of Predatory Fish Communities that 
Forage in and around OU 10 Wetlands 
Data from Phase II of the RI sampling were utilized in this food-chain modeling, and no HQs 
exceeded one.   
 
12.4.2 Mean ERM Quotients 
Figure 12-7 shows one Category 3 sediment sample location (041M1202) and five Category 2 
locations within the OU 10 wetlands.  The constituents exceeding their individual ERMs at the 
Category 3 location included PAHs (2-methylnaphthalene, fluorene, and phenanthrene).  Of the 
five Category 2 locations, four samples were located in Wetland 10, and the location with the 
most ERM exceedances was location 033M0004.  Cadmium, chromium, and nickel exceeded 
ERMs at location 033M0004.  This figure also shows the potential for adverse effects in 
Wetlands 10 and 12 and likely adverse effects at location 041M1202 in Wetland 12. 
 
12.4.3 Basewide Total DDT-Levels 
The only OU 10-associated wetland sample location exceeding the basewide total DDT levels was 
location 033M003.  However, the levels of total DDT present at this location, and throughout the 
OU 10 wetlands, did not present a potential for adverse effects to upper-trophic-level predators in 
the food-chain models.   
 
12.4.4 TOC-Normalized Total PAHs Concentrations 
Figure 12-6 shows a total of six sample locations and two of those locations exceed the 
Swartz TEC.  The two locations that exceed the Swartz TEC are located in Wetland 10 (033M004) 
and Wetland 12 (041M1202).  This analysis indicates the potential for adverse effects from 
exposure to PAHs at one location in Wetland 10 and Wetland 12.   
 
12.5 Conclusions 
Based on the potential for risk illustrated above within the wetlands associated with OU 10, a FS is 
proposed for Wetland 10.  However, a pre-requisite for completing the FS should be based on 
confirming the levels and extent of contamination currently present.  If constituents are still present 
at similar concentrations, the FS for Wetland 10 should be focused on addressing the potential risk 
presented by the elevated levels of inorganic constituents, and PAHs to benthic macroinvertebrates.  
While elevated levels of PAHs existed in Wetland 12, the source of these PAHs is known to be a 
bilge water spill. This spill is currently being investigated under the FDEP Petroleum Program; 
therefore, no further evaluation is needed under CERCLA.   



Table 12-4-1
OU 10 Wetlands FCM (Phase 2)
Receptor:  Green Heron (Butorides virescens)

Sediment Ingestion Ratea : 0.00023 kg/day
Surface Water Ingestion Rateb: 0.0227 L/day
Food Ingestion Ratec: 0.0115 kg/day

Body Weightd: 0.241 kg

Sediment
Concentrations

Surface Water
Concentrations

Tissue
Concentrations

Sediment
Exposure

Water
Exposure

Prey
Exposure

Total
Exposure Daily Dose NOAEL LOAEL NOAEL LOAEL

mg/kg mg/L mg/kg mg/day mg/day mg/day mg/day mg/kgBW/day mg/kdBW/day mg/kdBW/day HQ HQ
Mercury

Max 0 1.3 0 0 0.0295 0.0000 0.02951 0.1224 0.44 0.86 2.78E-01 1.42E-01
Average 0.0455 0.2942 0.091 0.000010465 0.0067 0.0010 0.007735305 0.0321 0.44 0.86 7.29E-02 3.73E-02

Total BHC
Max 0.0067 0.00015 0.0067 0.000001541 0.0000 0.0001 0.000081996 0.0003 0.563 2.25 6.04E-04 1.51E-04

Average 0.0025 0.00012 0.0025 0.000000575 0.0000 0.0000 0.000032049 0.0001 0.563 2.25 2.36E-04 5.91E-05
Total Chlordane

Max 0.0023 0.00005 0.005405 0.000000529 0.0000 0.0001 6.38215E-05 0.0003 2.14 10.7 1.24E-04 2.47E-05
Average 0.0006 0.00005 0.00141 0.000000138 0.0000 0.0000 0.000017488 0.0001 2.14 10.7 3.39E-05 6.78E-06

Dieldrin
Max 0.0004 0 0.001932 0.00000908 0.0000 0.0000 0.00000908 0.0000 0.044 0.44 8.56E-04 8.56E-05

Average 0.0008 0.0001 0.003864 0.00001816 0.0000 0.0000 0.00001931 0.0001 0.044 0.44 1.82E-03 1.82E-04
Total DDT

Max 0.264 0.0002 1.13256 0.00006072 0.0000 0.0130 0.0130897 0.0543 0.051 0.512 1.06E+00 1.06E-01
Average 0.049 0.00016 0.21021 0.00001127 0.0000 0.0024 0.002432317 0.0101 0.051 0.512 1.98E-01 1.97E-02

Total Endrin
Max 0.0132 0 0.0132 0.000003036 0.0000 0.0002 0.000154836 0.0006 0.01 0.1 6.42E-02 6.42E-03

Average 0.0045 0.00015 0.0045 0.000001035 0.0000 0.0001 0.00005619 0.0002 0.01 0.1 2.33E-02 2.33E-03
Total PCB

Max 0.3580 0 0.587 0.00008234 0.0000 0.0068 0.00683422 0.0284 0.112 1.12 2.53E-01 2.53E-02
Average 0.1069 0.004 0.175 0.000024587 0.0001 0.0020 0.002131521 0.0088 0.112 1.12 7.90E-02 7.90E-03

Notes:
Sediment Exposure = Sediment Concentration * Sediment Ingestion Rate (mg/day)
Surface Water Exposure  = Surface Water Concentration * Water Ingestion Rate (mg/day)
Prey Exposure = Tissue Concentration * Food Ingestion Rate (mg/day)
Total Exposure = Sediment Exposure + Surface Water Exposure + Prey Exposure (mg/day)

Daily Dose = Total Exposure / Body Weight (mg/kgBW/day)

NOAEL HQ = Daily Dose/NOAEL (mg/kgBW/day)
LOAEL HQ = Daily Dose/LOAEL (mg/kgBW/day)

a = Estimated based on the results of Beyer et al 1994.
b = Calder and Braun 1983.
c = Kushlan 1978
d = Niethammer and Kaiser 1983.

Contaminant



Table 12-4-2
OU 10 Wetlands FCM (Phase 2)
Receptor:  Mink (Mustella vison)

Sediment Ingestion Ratea : 0.003 kg/day
Surface Water Ingestion Rateb: 0.0578 L/day
Food Ingestion Ratec: 0.029 kg/day

Body Weightd: 0.55 kg

Contaminant

Sediment
Concentrations

Surface Water
Concentrations

Tissue
Concentrations

Sediment
Exposure

Water
Exposure

Prey
Exposure

Total
Exposure Daily Dose NOAEL LOAEL NOAEL LOAEL

mg/kg mg/L mg/kg mg/day mg/day mg/day mg/day mg/kgBW/day mg/kdBW/day mg/kdBW/day HQ HQ
Mercury

Max 0 1.3 0 0 0.0751 0.0000 0.07514 0.1366 0.032 0.16 4.27E+00 8.54E-01
Average 0.0455 0.2942 0.091 0.0001365 0.0170 0.0026 0.01978026 0.0360 0.032 0.16 1.12E+00 2.25E-01

Total BHC
Max 0.0067 0.00015 0.0067 0.0000201 0.0000 0.0002 0.00022307 0.0004 0.014 0.14 2.90E-02 2.90E-03

Average 0.0025 0.00012 0.0025 0.0000075 0.0000 0.0001 0.000086936 0.0002 0.014 0.14 1.13E-02 1.13E-03
Total Chlordane

Max 0.0023 0.00005 0.005405 0.0000069 0.0000 0.0002 0.000166535 0.0003 3.9 7.8 7.76E-05 3.88E-05
Average 0.0006 0.00005 0.00141 0.0000018 0.0000 0.0000 0.00004558 0.0001 3.9 7.8 2.12E-05 1.06E-05

Dieldrin
Max 0.0004 0 0.001932 0.0000012 0.0000 0.0001 0.000057228 0.0001 0.015 0.15 6.94E-03 6.94E-04

Average 0.0008 0.0001 0.003864 0.0000024 0.0000 0.0001 0.000120236 0.0002 0.015 0.15 1.46E-02 1.46E-03
Total DDT

Max 0.264 0.0002 1.13256 0.000792 0.0000 0.0328 0.0336478 0.0612 0.6 3 1.02E-01 2.04E-02
Average 0.049 0.00016 0.21021 0.000147 0.0000 0.0061 0.006252338 0.0114 0.6 3 1.89E-02 3.79E-03

Total Endrin
Max 0.0132 0 0.0132 0.0000396 0.0000 0.0004 0.0004224 0.0008 0.092 0.92 8.35E-03 8.35E-04

Average 0.0045 0.00015 0.0045 0.0000135 0.0000 0.0001 0.00015267 0.0003 0.092 0.92 3.02E-03 3.02E-04
Total PCB

Max 0.3580 0 0.587 0.001074 0.0000 0.0170 0.01810048 0.0329 0.05 0.1 6.58E-01 3.29E-01
Average 0.1069 0.004 0.175 0.0003207 0.0002 0.0051 0.005636064 0.0102 0.15 0.31 6.83E-02 3.31E-02

Notes:
Sediment Exposure = Sediment Concentration * Sediment Ingestion Rate (mg/day)
Surface Water Exposure  = Surface Water Concentration * Water Ingestion Rate (mg/day)
Prey Exposure = Tissue Concentration * Food Ingestion Rate (mg/day)
Total Exposure = Sediment Exposure + Surface Water Exposure + Prey Exposure (mg/day)

Daily Dose = Total Exposure / Body Weight (mg/kgBW/day)

NOAEL HQ = Daily Dose/NOAEL (mg/kgBW/day)
LOAEL HQ = Daily Dose/LOAEL (mg/kgBW/day)

a = Guilday 1957.
b = Based on Morrison 1957.
c = Chew 1951.
d = Estimated based on the results of Beyer et al. 1994.



Table 12-4-3
OU 10 Phase II Data
Red Drum Exposure Model

OU 10

Hg in
Sediment

(Cs) (ppm)

MeHg in
Forage Fish
(Cf) (ppm)A

MeHg in 
Crustaceans
(Ccr) (ppm)

MeHg in 
Invertebrates
(Cinv) (ppm)

MeHg in 
Red Drum Tissue

(ppm)
NOAEL

HQ
LOAEL

HQ

OU 10 Maximum 0.046 0.0552 0.01288 0.0046 0.12 0.79 0.39
OU 10 Average 0 0 0 0 0.00 0.00 0.00

Note:
A = Forage Fish tissue concentrations calculated BSAF of 2.0 from Evans and Engel 1994.
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