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EXECUTIVE SUMMARY 

This Feasibility Study (FS) report addresses human health risks associated with Chemicals of Concern 
(COCs) in soil and groundwater at the on-shore portion of Site 19 – Derecktor Shipyard (i.e., On-Shore 
Derecktor Shipyard) (Operable Unit [OU] 12) (herein referred to as On-Shore or the site) located within 
Naval Station (NAVSTA) Newport, Rhode Island.  The off-shore portion of Site 19 is being addressed 
separately as OU5 and is not part of the FS for this site.   

This report was prepared by Tetra Tech for the Navy for submittal to the U.S. Environmental Protection 
Agency Region 1 (EPA) and the Rhode Island Department of Environmental Management (RIDEM).  The 
Navy, lead agency for Site activities, and EPA, in consultation with RIDEM, work jointly to address 
Installation Restoration Program (IRP) sites at NAVSTA Newport under the terms of the Federal Facility 
Agreement (FFA) signed by all three parties in 1992. 

This FS was developed in accordance with Comprehensive Environmental Response, Compensation, 
and Liability Act of 1980 (CERCLA) requirements (as amended), and implemented by the National Oil 
and Hazardous Substances Pollution Contingency Plan (National Contingency Plan [NCP]) and relevant 
Navy and EPA guidance.  This FS will support the selection of a preferred remedy in accordance with the 
CERCLA process.  The preferred remedy will be presented in a Proposed Plan for public review, followed 
by a Record of Decision to document the selected remedy for the site. 

NAVSTA Newport (formerly called the Naval Education and Training Center [NETC]) is located 
approximately 60 miles southwest of Boston, Massachusetts, and 25 miles south of Providence, Rhode 
Island, on Aquidneck Island.  It occupies approximately 1,000 acres, with portions of the facility located in 
the city of Newport and the towns of Middletown, Portsmouth, and Jamestown, Rhode Island.  The facility 
layout follows the western shoreline of Aquidneck Island for nearly six miles, facing the east passage of 
Narragansett Bay.  NAVSTA Newport was listed on the National Priorities List (NPL) in November 1989.  

The On-Shore Derecktor Shipyard is located in the northern portion of NAVSTA Newport, adjacent to the 
eastern portion of Coddington Cove, Narragansett Bay.  The site consists of undeveloped areas, relic 
foundations of former buildings, parking areas, storage areas utilized by the U.S. Coast Guard for buoy 
maintenance, one major building (Building 6), and on-going construction projects.  The site is 
industrial/commercial, and there are no plans to change site usage in the future.   

Following Navy shipbuilding activities from the 1960s through 1970s, the site was leased to Robert E. 
Derecktor of Rhode Island, Inc. (Derecktor).  Derecktor operated the area from 1979 to 1992.  Derecktor 
used portions of the site (mostly the Central Area) to repair, maintain, and construct private and military 
ships.  These operations consisted of sand blasting and painting, hull inspections, ship assembly, and 
other on-board ship repairs.   

A Preliminary Assessment (PA) was performed in 1993.  The PA identified several areas of concern due 
to improper housekeeping and hazardous material handling practices, and recommended several actions 
and additional investigations.  A Study Area Screening Evaluation (SASE) was performed in 1996 (Brown 
& Root Environmental, 1997).  The SASE was conducted to evaluate contaminants present on-shore in 
the buildings, fill, soil, and groundwater targeting the areas identified by the PA for sample collection and 
analysis.  The SASE Report summarized contaminants detected, probable contaminant discharge routes, 
estimated human health risks and a qualitative ecological risk evaluation.  The report concluded there are 
minimal viable habitats at the Site, so ecological risk would not need further evaluation.  Report 
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recommendations included excavation of hot spots, additional sampling, filling of sumps and trenches, 
and addressing several outfalls and catch basins. 

Following the PA and the SASE effort, several housekeeping and removal actions ensued.  A Data Gaps 
Investigation was conducted in 2011 to supplement the SASE sample data and revise the baseline 
human health risk assessment (HHRA) considering the various removal actions (Tetra Tech, 2013).  This 
investigation included groundwater, soil, and soil gas sampling focused on specific locations and 
analytes.   

There are no known or remaining specific source areas at the site.  A low concentration trichloroethene 
(TCE) plume in the shallow aquifer exists at the north end of the site (Northern Area), and there is a wide 
area of mixed metals in groundwater above preliminary remediation goals (PRGs) throughout the central 
portion of the site (majority location of historical shipyard operations) (Central Area).  Soils with metals 
and PAHs exceeding PRGs and Newport/site-specific background levels are in various, but distinct, areas 
in the Central Area.   

Based on the risks estimated for the hypothetical residents (soil and groundwater) and industrial workers 
(groundwater), the SASE Addendum Report recommended an FS (Tetra Tech, 2013) to address human 
health risk-based chemicals of concern (COCs).  Human health risk-based chemicals of concern (COCs) 
were identified for those media with cancer risk greater than 1×10-4 or a non-cancer hazard index of 1.  In 
addition to risk-based COCs, the FS also addresses COCs based on exceedances of state criteria for soil 
and groundwater.  Residential and industrial cleanup levels for the complete list of CERCLA COCs were 
developed for the Central Area for soil and site-wide for groundwater.  Remedial Action Objectives 
(RAOs) are medium-specific goals for protecting human health and the environment.  The RAOs for On-
Shore Derecktor Shipyard are as follows: 

Central Area 
• Prevent the incidental ingestion of and uncontrolled direct contact with surface and subsurface 

soil containing COCs that exceed human health cleanup goals. 
• Prevent future migration of soil COCs to groundwater. 

Site-Wide 
• Restore groundwater quality for the COCs to its beneficial reuse. 
• Prevent residential and industrial exposure to site groundwater until groundwater cleanup goals 

have been achieved. 
• Prevent residential and industrial exposure to vapors resulting from subsurface contaminants. 

Remedial alternatives were developed from applicable technologies in order to address COCs present in 
soil and groundwater at levels exceeding cleanup levels.  The remedial action alternatives evaluated for 
soil are as follows: 

• S-1 – No Action 
• S-2 – Cover and LUCs 
• S-3 – Cover, Excavation and Off-Site Disposal, and LUCs 
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The remedial action alternatives evaluated for groundwater are as follows: 

• G-1 – No Action 
• G-2 – MNA and LUCs  
• G-3 – In Situ Treatment, MNA, and LUCs  

EPA and RIDEM input on the evaluated alternatives is obtained during the review process for this 
document, prior to the recommendation or selection of a preferred alternative.  A Proposed Plan will be 
drafted to present the Navy’s preferred alternative following the review and finalization of this FS report.  
A public meeting, public hearing, and public comment period will be held to solicit comments from the 
public on the preferred alternative for On-Shore Derecktor Shipyard. 
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1.0 INTRODUCTION 

This Feasibility Study (FS) report addresses human health risks associated with Chemicals of Concern 
(COCs) in soil and groundwater at the on-shore portion of Site 19 – Derecktor Shipyard (i.e., On-Shore 
Derecktor Shipyard; Operable Unit [OU] 12) (referred to herein as On-Shore or the site) located within 
Naval Station (NAVSTA) Newport, Rhode Island (Figure 1-1).1  The off-shore portion of Site 19 will be 
addressed separately as OU5.   

This report was prepared by Tetra Tech, Inc. (Tt) for Naval Facilities Engineering Command (NAVFAC) 
Mid-Atlantic Division under the U.S. Department of Navy (Navy) Comprehensive Long-Term 
Environmental Action Navy (CLEAN) Contract No. N62472-03-D-0057, Contract Task Order (CTO) 165, 
for submittal to the U.S. Environmental Protection Agency Region 1 and the Rhode Island Department of 
Environmental Management (RIDEM).  The Navy, lead agency for site activities, and EPA, in consultation 
with RIDEM, work jointly to address Installation Restoration Program (IRP) sites at NAVSTA Newport 
under the terms of the Federal Facility Agreement (FFA) signed by all three parties in 1992. 

This FS was developed in accordance with Comprehensive Environmental Response, Compensation, 
and Liability Act of 1980 (CERCLA)2 requirements (as amended) and implemented by the National Oil 
and Hazardous Substances Pollution Contingency Plan (National Contingency Plan [NCP]),3 EPA (1988) 
FS guidance, and other relevant EPA guidance.  Consistent with the CERCLA process, this FS will 
support the selection of a preferred remedy.  The preferred remedy will be presented in a Proposed 
Remedial Action Plan (PRAP) for public review, followed by a Record of Decision (ROD) to document the 
selected remedy. 

1.1 OBJECTIVES AND APPROACH 

To facilitate the response action for On-Shore Derecktor Shipyard, the site initially was divided into five 
subareas based on historical operations and/or site conditions (Figures 1-2a and 1-2b): 

• North Waterfront Area 
• Central Shipyard Area 
• PCB Removal Area 
• Former Building 234 Area 
• South Waterfront Area 

The subarea divisions carried through investigation planning, sampling, and subsequent data analysis 
and risk assessment (Tt, 2013).  However, during development of the FS, the Tier 1 Remedial Project 
Managers and Tier 2 Managers reorganized the subareas into actionable and non-actionable areas 
based on a number of factors (see January 2014 Tier 2 Agreement in Appendix E), including operational 
history, data uncertainty, and enforcement actions within each subarea; consideration of past removal 
                                                      
1 NASTA Newport formerly was called the Naval Education and Training Center (NETC).  Termed “Newport Naval Education & 
Training Center” on the National Priorities List (NPL) with Comprehensive Environmental Response, Compensation, and Liability 
Information System (CERCLIS) database identification number RI6170085470.  The Off-Shore portion of Site 19 – Derecktor 
Shipyard is tracked as OU5 in the Superfund Site Progress Profile, whereas the On-Shore portion now is tracked as OU12. 
2 CERCLA: 42 U.S.C. §§ 9601 et seq. 
3 The NCP is detailed in Title 40 of the Code of Federal Regulations (CFR), Part 300 (40 CFR 300). 
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actions and human health risk assessment (HHRA) results from each subarea; and risk management 
decisions considering background levels, actual site conditions, and planned continued industrial/military 
site usage.  This review and realignment provides an improved CERCLA response approach for the site, 
dividing it into the following three revised subareas respective to soil action requirements (see Figure 1-3 
and Section 2.3.  

• Northern Area 
• Central Area 
• Southern Area 

The new Central Area subsumes the Central Shipyard Area, the PCB Removal Area, the Former 
Building 234 Area, the southern portion of the North Waterfront Area, and the northern portion of the 
South Waterfront Area.  The intent was to identify the Central Area as requiring soil action(s), whereas 
the Northern and Southern Areas do not require soil action(s).  Groundwater is addressed site-wide. 

This FS presents an updated conceptual site model (CSM), development of remedial action objectives 
(RAOs), selection of chemicals of concern (COCs) and preliminary remediation goals (PRGs),4 and an 
evaluation of remedial alternatives based upon the results of the Site Assessment Screening Evaluation 
(SASE) Report (Brown and Root Environmental, Inc. [B&R], 1997) the Study Area Screening Evaluation 
(SASE) Addendum Report (Tt, 2013), the January 2014 Tier 2 Agreement (see Appendix E), and Tier 1 
discussions and decisions during FS development.  The compiled CERCLA COCs (see soil COCs for the 
Central Area in Table 2-9b; see site-wide groundwater COCs in Table 2-11) are based on the results of 
the baseline HHRA, exceedances of chemical-specific applicable or relevant and appropriate 
requirements (ARARs), and risk management decisions by the Tier 1 RPMs and/or Tier 2 Managers.  

As a result of redefining the subareas, all exceedances of the RIDEM GA leachability standards are within 
the Central Area, the one subarea now actionable for soils.  In the evaluation of all data in the 
aforementioned agreement, the Tier 2 Managers (EPA, RIDEM, and Navy) concluded that although there 
are limited and low level exceedances of the RIDEM GA Leachability criteria, these constituents are not 
leaching to the groundwater.  However, to further assess the uncertainty associated with use of the 
Toxicity Characteristic Leaching Procedure (TCLP) method versus Synthetic Precipitation Leaching 
Procedure (SPLP) to determine soil leachability, the Navy will conduct additional soil sampling at the 
locations found to exceed the leachability criteria.  The Navy will perform groundwater monitoring of the 
constituents exceeding the soil leachability criteria unless the SPLP test results support that the 
monitoring for these constituent is not required. 
 
A vapor intrusion evaluation determined no immediate risk to current workers from indoor air vapor issues 
associated with CERCLA contaminants.  Remedial alternative(s) for groundwater will address vapor 
issues through land use controls (LUCs) to monitor future construction efforts to trigger a vapor intrusion 
evaluation or mitigation system depending on the VOC groundwater data at the time of construction. 

As this report was developed under the guidelines and processes set forth by CERCLA, petroleum is not 
specifically addressed in this document.  Petroleum was addressed in the Formal Dispute Resolution 
Agreement dated April 24, 2012, between the State of Rhode Island, the EPA, and the Navy.  The 
agreement states that parties “have not reached agreement on whether TPH (total petroleum 

                                                      
4 Final remediation goals (cleanup levels) are established in the ROD. 
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hydrocarbons) and petroleum are ARARs (applicable or relevant and appropriate requirements)” and 
further states that the Navy “will remediate petroleum to the State remedial objective for the projected 
land use.”  Polycyclic aromatic hydrocarbons (PAHs), which are individual components of petroleum 
compounds, have been identified as COCs in soil and, thus, PRGs have been developed for them as part 
of this report (see Sections 2.3 and 2.4).  In accordance with CERCLA and its exclusions, petroleum is 
not identified in this report as a COC posing risk, and PRGs have not been developed for petroleum 
constituents.  The Navy and RIDEM agreed that petroleum issues (as indicated by TPH concentrations) 
at On-Shore Derecktor can be addressed under RIDEM’s UST Program if required (RIDEM, 2014b).   

This report discusses criteria used to evaluate remedial alternatives and to determine the benefits of 
implementing them.  Pursuant to the NCP and the EPA (1988) FS guidance, the remedial alternatives are 
evaluated according to their ability to meet the following nine NCP criteria: 

Threshold Criteria 
1. Overall protection of human health and the environment 
2. Compliance with ARARs 

Primary Balancing Criteria 
3. Long-term effectiveness and permanence  
4. Reduction of toxicity, mobility, or volume through treatment 
5. Short-term effectiveness 
6. Implementability 
7. Cost 

Modifying Criteria 
8. State acceptance 
9. Community acceptance 

The modifying criteria are evaluated after regulatory agency comments are received on the FS and public 
comments are received on the Proposed Plan.  Sustainability elements (e.g., green remediation) may 
also be considered during evaluation of the remedial alternatives.5 

The RPMs from each party will use the information presented herein to select the preferred remedial 
alternative(s).  This FS report is not intended to serve as a design document; rather, it gives a conceptual 
overview of remedial alternatives and an assessment of their feasibility for the site-specific conditions at 
the Site. 

The official version of the Navy Administrative Record File (ARF) for NAVSTA Newport ARF is housed in 
secure storage at the National Archives and Records Administration Federal Records Center, 
Washington, DC.  A copy of the ARF for the NAVSTA Newport ARF is no longer maintained at the local 
public library.  The Navy maintains a copy of the NAVSTA Newport ARF on the NAVSTA Newport 
Environmental Restoration public website at:  http://www.navfac.navy.mil/products_and_services/ 
ev/products_and_services/env_restoration/administrative_records.html?p_instln_id=NEWPORT_NS.  
Documents which are made available for public review and comment are housed at the local public 
library. 

                                                      
5 Green remediation is the practice of considering all environmental effects of remedy implementation and incorporating options to 
maximize net environmental benefit of cleanup actions (EPA, 2008). 

http://www.navfac.navy.mil/products_and_services/ev/products_and_services/env_restoration/administrative_records.html?p_instln_id=NEWPORT_NS
http://www.navfac.navy.mil/products_and_services/ev/products_and_services/env_restoration/administrative_records.html?p_instln_id=NEWPORT_NS
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1.2 REPORT ORGANIZATION 

This document is organized in sections and appendices as shown in the Table of Contents.  Figures and 
tables are presented at the end of the document.  Appendices are provided electronically on the enclosed 
CD-ROM. 

1.3 BACKGROUND 

This section provides a summary of facility and site-specific background information.  Additional details 
are presented in the Halliburton NUS (1993) PA Report, B&R (1997) SASE Report, and Tt (2013) SASE 
Addendum Report. 

1.3.1 Facility Background 

NAVSTA Newport is located approximately 60 miles southwest of Boston, Massachusetts, and 25 miles 
south of Providence, Rhode Island, on Aquidneck Island (Figure 1-1).  It occupies approximately 
1,000 acres, with portions of the facility located in the city of Newport and the towns of Middletown, 
Portsmouth, and Jamestown, Rhode Island.  The facility layout follows the western shoreline of 
Aquidneck Island for nearly six miles, facing the east passage of Narragansett Bay. 

Government involvement with lands in the area dates back to the mid-1600’s when property was first 
purchased from the Aquidneck Indians.  Throughout the 1700’s and 1800’s, the presence of the U.S. 
Navy grew in the Newport area with the development of naval training facilities and the establishment of 
the Naval War College.  During World Wars I and II, military activities at the facility increased significantly 
and housing was provided for many servicemen.  In subsequent years, use of on-site facilities slowly 
phased out until Newport became the headquarters of the Commander Cruiser-Destroyer Force Atlantic 
in 1962.  In April 1973, the Shore Establishment Realignment Program resulted in the reorganization of 
Naval forces, and activity again declined.  This reorganization resulted in the Navy excessing 1,629 acres 
of property.  From 1974 to the present, research and development and training have been the primary 
activities at NAVSTA Newport.  The facility was renamed from NETC to NAVSTA Newport in 1998.  The 
major commands currently located at NAVSTA Newport include the NETC, the Surface Warfare Officers 
School Command, the Naval Undersea Warfare Center (NUWC), and the Naval War College. 

NAVSTA Newport was listed on the NPL in November 1989 (the NPL listing is still under the previous 
name of NETC).  An FFA for NAVSTA Newport was signed by the Navy, Rhode Island, and EPA 
Region 1 in 1992.  The FFA outlines response action requirements under the CERCLA regulatory 
framework at NAVSTA Newport.  The FFA was developed, in part, to ensure that environmental impacts 
associated with past and present activities at NAVSTA Newport are thoroughly investigated and 
remediated as necessary. 

1.3.2 Site Background 

The On-Shore Derecktor Shipyard is located in the northern portion of NAVSTA Newport, adjacent to the 
eastern portion of Coddington Cove, Narragansett Bay (Figure 1-1).  The site consists of undeveloped 
areas, relic foundations of former buildings, parking areas, storage areas utilized by the U.S. Coast Guard 
(USCG) for buoy maintenance, one major building (Building 6), and on-going construction projects (e.g., 
USCG Buoy Tender Waterfront) (Figures 1-2a and 1-2b).  The site is bounded to the east and south by 
Defense Highway, to the north by Pier 2, and to the west by Narragansett Bay.  A paved road provides 
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access to the central and northern portions of the site from Defense Highway.  The site is 
industrial/commercial/military, and there are no plans to change site usage in the future. 

The northern portion of the site is the location of a USCG waterfront improvement and building 
construction project, a buoy maintenance yard, and a satellite parking area.  The central portion of the 
site is a graded unpaved area formerly occupied by Building 42.  South of this central area is a concrete 
slab relic foundation previously occupied by Building 234.  An active natural gas station is located on a 
portion of the foundation.  The most southern portion of the site consists of undeveloped vegetated land.  
A separate portion of the site (within the central portion) consists of an area north of Building 6, which 
includes an inactive transformer bank and the location of a polychlorinated biphenyl (PCB) soil removal 
action. 

The site was investigated and evaluated through the investigation and risk assessment phases as five 
subareas / OUs based on historical operations and/or site conditions.  These subareas are maintained for 
discussion in the FS, particularly to relay the HHRA results and evaluate the risk-based COCs resulting 
from the risk assessments.  

• North Waterfront Area (includes former Quonset Huts 1 and 2). 
• Central Shipyard Area (includes former Building 42). 
• PCB Removal Area (located mostly within the Central Shipyard Area, this subarea includes the 

northeast vicinity of Building 6, the Test Pit 14 Area, and the Transformer Bank). 
• Former Building 234 Area (includes former Building 234). 
• South Waterfront Area. 

The North Waterfront Area measures approximately 11.4 acres, Central Shipyard Area 9.1 acres, PCB 
Removal Area 0.5 acre, Former Building 234 Area 7.3 acres, and South Waterfront Area 6.3 acres.   

Following a thorough review by the Tier 2 Managers of potential remedial approaches proposed by the 
Navy, the site data, RIDEM criteria exceedances, risk assessment results, historical practices, and likely 
future site usage, the five subareas were revised for the CERCLA remedial action(s) (Figure 1-3).  The 
resulting three CERCLA action subareas (Northern Area [4.7 acres], Central Area [24.3 acres], and 
Southern Area [5.3 acres]) are discussed in more detail in Section 2.3.  Groundwater is addressed site-
wide (see Section 2.3). 

1.3.2.1 Historical Activities 

Coddington Cove was acquired in 1940 for use as a supply station.  Prior to this time, the Coddington 
Cove area was farm land with few buildings.  During World War II, the Coddington Cove area 
experienced major development including construction of barracks, warehouse space, and hundreds of 
Quonset huts.  Although naval activity diminished following the end of World War II, some construction at 
Coddington Cove continued.  In 1955, Pier 1 was completed to replace pier space lost in 1954 to 
Hurricane Carol.  The adjacent Pier 2 was added in 1957 to support naval shipbuilding activities from 
1962 to 1978.  

In 1962, Newport became headquarters to the Commander Cruiser-Destroyer Force Atlantic.  Dozens of 
naval warships and auxiliary support ships were home-ported at Newport.  In addition, the Navy 
conducted shipbuilding activities.  This use of the Coddington Cove area continued until the Navy’s Shore 
Establishment Realignment (SER) Program started in 1973 (Navy shipbuilding continued through 1978).  
The SER resulted in a reorganization of naval forces at Newport and the transfer of ships and activities to 
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other Naval stations.  The SER also directed transferring or excessing non-essential land and facilities.  
The site and vicinity totaling 41 acres were leased in 1979 by the Navy to the Rhode Island Port Authority 
and Economic Development Corporation (RIPAEDC).  RIPAEDC sub-leased portions to Robert E. 
Derecktor, Inc. (Derecktor).  The Derecktor Shipyard operated from 1979 until January 1992, when 
Derecktor filed for Chapter 11 bankruptcy. 

Derecktor used portions of the site to repair, maintain, and construct private and military ships.  Repair 
and maintenance operations were concentrated around Pier 1.  These operations consisted of sand 
blasting and painting, hull inspections, and other on-board ship repairs.  Dry docks were moored at Pier 1.  
A large ferry known as the Greenport Ferry was moored between Buildings A18 and 234 and used as 
work space.   

Derecktor also constructed new ships under contract to the USCG and the U.S. Army.  These ships were 
steel-structured, such as cutters and tugboats, built from the keel up, and outfitted for initial sea trials.  
Construction included cutting and welding steel, sand blasting, priming and painting the structure, and 
assembling the ship.  Ship assembly primarily was conducted in Building 234.  An engineering 
department, machine shop, electrical shop, pipe shop, and vehicle maintenance shop supported the ship 
maintenance and construction operations.  Building 42 was a former cold storage warehouse.  The 
northern portion of the site was used for hazardous materials storage and was the location of vehicle 
maintenance structures (Huts 1 and 2).   

1.3.2.2 Vicinity UST Program Information 

Three steel underground storage tanks (USTs) (Nos. U-1 [10,000-gallon], U-2 [10,000-gallon], and U-3 
[2,500-gallon]) were installed in 1987 between Building 234 and Building 42 and used for No. 2 fuel oil.  
The three tanks were removed in 1995 under RIDEM’s UST Program.  Additional fuel oil USTs were 
located upgradient of Building 234 at Building 7 – Power Plant (see below).  The 1996 SASE effort 
included focused investigation in this area to find the USTs and to evaluate potential contamination.   

Building 7 – Power Plant has been in operation since 1943 as a fuel oil-operated power plant / boiler 
house (Figure 1-2a).  Three 20,000-gallon fuel oil USTs (i.e., UST Nos. 1 through 3) were installed in 
1943 to store No. 6 oil, which was used to fuel the power plant (B&R, 1996).  From 1959 to 1960, the 
power plant was modified and three additional 20,000-gallon fuel USTs (i.e., UST Nos. 4 through 6) were 
installed.  At some point, the fuel was changed from No. 6 fuel oil to No. 4 fuel oil. The USTs, constructed 
of steel and registered with RIDEM under Certificate of Registration No. 190, were relined between 1991 
and 1992. A seventh, 1,000-gallon UST (i.e., UST No. 71) stored No. 2 fuel oil for an emergency back-up 
generator and was located adjacent to the west side of Building 7.  The former USTs all were located 
adjacent south of Building 7.  In 1996, UST Nos. 1, 2, 4, 5, 6, and 71 were removed, and UST No. 3 was 
closed in place.  

Petroleum soil contamination was discovered at Building 7 in May 1992 during excavation of a broken 
water main south of the building.  The major contaminant at the site was weathered No. 4 and/or No. 6 
fuel oil that is in the subsurface soil southwest of Building 7 (location of former USTs).  Investigations and 
activities for Building 7 ensued under RIDEM’s UST Program.  The site was investigated by GZA 
GeoEnvironmental (GZA, 1994) and/or B&R (B&R, 1996) from 1993 through 1997 with soil sampling, 
monitoring well installations, groundwater sampling, and remediation activities.  Petroleum- and 
chlorinated volatile organic compounds (VOCs) (CVOCs) and PAHs were detected in groundwater; 
however, based on the RIDEM groundwater criteria at the time, only ethylbenzene exceeded the 
Groundwater Objective.  Free-phase petroleum product was present on the water table, but investigations 
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concluded no significant soil contamination (although, there were TPH concentrations [maximum 3,200 
milligrams per kilogram (mg/kg)] over the RIDEM Industrial DEC [500 mg/kg at the time; RIDEM Industrial 
DEC for TPH now at 2,500 mg/kg]).   

Since the CVOCs (trichloroethene [TCE]; 1,1- and 1,2-dichloroethene [DCE]; and vinyl chloride) were not 
detected in the source area wells, it is believed that the former USTs are not the source of CVOC 
contamination.  Two downgradient monitoring wells with elevated CVOCs are both located near the 
sanitary sewer line that crosses the site.  The detection of CVOCs at these locations and a lack of 
detection in the upgradient and source areas wells indicates that there is a potential for these 
contaminants to be migrating along in the bedding material typically placed around sewer pipes or 
another underground utility conduit.  Considering this uncertainty, during development of this FS, the 
Tier 1 RPMs decided to investigate the source and extent of this CVOC groundwater contamination 
separately from On-Shore Derecktor Shipyard (ongoing at the time of this FS). 

A groundwater recovery and free product removal system (via extraction well) was installed and operated 
from 1994 to 1997.  Approximately 85 gallons of free product were recovered from January 1996 to 
February 1997.  Daily operating records indicated that the volume of groundwater treated by the system 
had decreased from approximately 4,000 gallons per month in March 1996 to fewer than 100 gallons per 
month in February 1997.  The treatment system recovered a small amount of free product during that 
time (only a few gallons). Following the UST removal/abandonment activities in 1996 (including removal 
of petroleum-contaminated soil) and the remedial system shutdown in 1997, a closure assessment was 
performed by Cole & Colantonio (C&C).  The closure assessment report recommended remedial action 
for soil and groundwater at the locations of the removed USTs (C&C, 1997).   

B&R performed a supplemental site investigation and prepared an investigation report with a UST 
Corrective Action Plan in 1997.  The supplemental investigation included soil sampling, installation of 
monitoring wells, and groundwater sampling (B&R, 1997b).  Based on the relatively low TPH levels in 
groundwater determined during the supplemental site investigation, no additional corrective action other 
than groundwater [and free product] monitoring were recommended in the Corrective Action Plan (i.e., 
recommended continued shutdown of the extraction system).  The corrective action groundwater 
monitoring occurred in six sampling rounds from 1998 to 1999. 

The corrective action monitoring data were evaluated in 1999.  Source area wells monitoring results 
indicated tank closure and corrective action activities were successful in removing most of the petroleum-
related contamination. Limited residual contamination remained in the subsurface immediately outside the 
former USTs’ locations, but it did not appear to be impacting groundwater quality to a significant extent.  
There was evidence of intermittent release of petroleum-related contamination to groundwater, but the 
downgradient wells monitoring results indicate that the residual petroleum contamination is not adversely 
impacting groundwater.  Based on the findings and conclusions of the corrective action groundwater 
monitoring, it was recommended that the Building 7 UST Site corrective action groundwater monitoring be 
discontinued.  The UST site was closed out in 2000 with RIDEM’s UST Program following the 
abandonment of monitoring wells and the remediation system recovery well. 

Former Building 62 Navy Exchange (NEX) Gas Station was built in 1957 and the seven associated 
USTs were removed in 1987 (Colter, 2007) (Figure 1-2a).  The USTs consisted of two 6,000-gallon diesel 
tanks, two 3,000-gallon gasoline tanks, and one 550-gallon waste oil tank (Halliburton NUS, 1993).  Navy 
received Certificates of Closure for each UST from RIDEM in 1987.  Navy investigated the Building 62 
NEX Gas Station UST Site formally under RIDEM’s UST Program in 1997 (Navy, 1997).  Soil sample 
results indicated detections of TPH, BTEX, and lead below RIDEM Industrial DECs in subsurface soils 
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beneath the USTs (approximately 8 feet below ground surface [bgs]).  Groundwater results indicated 
detections of TPH and BTEX below RIDEM Aquifer Class “GB” Groundwater Objectives.  RIDEM 
completed a site inspection (“site walk”) in 1998 and issued a letter to the Navy in January 1999 that no 
further work was necessary.  Navy prepared and implemented a soil management plan at RIDEM’s 
request.  No further action at the Building 62 NEX Gas Station UST Site was confirmed by the Tier 2 
Managers in January 2014 for the issues previously investigated. 

1.3.2.3 Previous Site Investigations and Actions 

Historical sample locations and analytical data are provided in Appendix A.  Additional discussion of 
investigation data is provided in Section 1.6.  Risk assessment results are provided in Sections 1.7 and 
1.8. 

The Halliburton NUS (1993) Preliminary Site Assessment (PA) Report for the Derecktor Shipyard 
identified several areas of concern due to improper housekeeping and hazardous material handling 
practices.  These areas were identified by visual observations and by review of historical records for the 
shipyard.  The South Waterfront Area was not included in the PA.  The PA Report recommended several 
actions and additional investigations.   

Due to Derecktor bankruptcy and based on the PA findings and recommendations, the Navy and others 
undertook a series of short-term actions, including the following:  Removing contaminant-filled drums and 
containers; excavating and removing aboveground and underground storage tanks (USTs); locating 
storm drain systems; removing site-wide debris and former building remnants; and cleaning interiors of 
remaining buildings to ensure the safety of personnel conducting additional studies.  Several CERCLA 
interim removal actions (IRAs), such as the sandblast grit removal at [former] Building 42 (see below), 
were initiated or preliminarily scoped to address various conditions identified by the PA and change site 
conditions (e.g., building demolitions and material restaging) following the bankruptcy. 

The 1996 SASE effort followed the 1993 PA and is documented in the B&R (1997) Draft Final SASE 
Report.  The draft final version is the de facto final version of the report.  The SASE was conducted to 
evaluate contaminants present on-shore in the buildings, features (e.g., catch basins and sumps), fill, soil, 
and groundwater.  The SASE targeted the areas identified by the PA for sample collection and analysis.  
The SASE Report summarized contaminants detected, probable contaminant discharge routes, and 
estimated human health risks.  A qualitative ecological risk assessment (ERA) also was conducted.  The 
ERA concluded minimal viable habitats, so ecological risk would not need further evaluation.  Report 
recommendations included excavation of hot spots, additional sampling, filling of sumps and trenches, 
and addressing several outfalls and catch basins.   

Other than actions resulting from housekeeping during/following Derecktor bankruptcy and immediate 
actions recommended by the PA, almost all of the CERCLA IRAs occurred following the SASE Report 
(i.e., based on the SASE findings) from 1997 through 2005.  The following list of investigations, 
documents, and or IRAs/events were performed/prepared by various parties, mostly by remedial action 
contractors OHM, Foster Wheeler Environmental, and Tetra Tech EC (Foster Wheeler Environmental, 
2002; Tetra Tech EC, 2005; Tetra Tech EC, 2008; Tt, 2013).   

• 1983-1984 – RCRA Inspections/Violations.  EPA and RIDEM inspections and reports of shipyard 
activities and status for Robert E. Derecktor of Rhode Island, Inc.  Appendix H provides a 
summary of these enforcements actions and the information regarding the measures taken to 
address these regulatory violations. 
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• 1984 – Soil Waste Characterization in North and South Storage Areas.  Performed by Dolce, 
Spirito & Assoc. in 1984 or Robert E. Derecktor of Rhode Island, Inc. (see Appendix I of 
Halliburton NUS [1993] PA).  Recommended no soil excavation from either storage area based 
on levels and types of contaminants detected, and non-potable aquifer.   

• 1992 – Robert E. Derecktor of Rhode Island, Inc. filed for Chapter 11 bankruptcy. 

• 1993 – PA Report by Halliburton NUS. 

• 1995-1996 – Sand Blast grit removal at Building 42.  The sandblast grit material was removed and 
backfilled with sand and crushed stone mix.  As part of this effort, the embankment to the east of 
Building 42 was excavated and repaired.  Confirmatory and waste characterization samples were 
analyzed for TCLP VOCs, TCLP SVOCs, TCLP Metals, PCBs, total lead, and TPH. 

• 1997 – SASE Report by B&R. 

• 1997-1998 –Berm Removal at the South Waterfront.  A berm containing construction debris and 
soil located in the South Waterfront Area was removed from September 1997 to November 1998.  
Prior to removal, the berm was divided into six equal sections.  Soils from each section were 
removed and stockpiled for composite sampling and comparison to RIDEM Residential DECs and 
waste characterization standards prior to reuse and/or disposal.  Shoreline restoration activities 
were conducted after the removals.  Between January 28, 1998 and February 2, 1998, 283 
truckloads were transferred to Tank Farm 4 and placed into Tank 43 as fill material.  The 
remaining soil was shipped offsite for disposal.  

• 1998 - Building 42 S42-1 Sump Pit Removal (within Central Shipyard Area).  May to June 1998.  
Sump 1, located beneath former Building 42, was removed.  Soils beneath the sump also were 
removed to a depth of 1 foot.  Confirmatory samples were collected and, upon review of the data 
(analytical results were compared to RIDEM residential and industrial/commercial direct exposure 
criteria [DEC]), removal activities were concluded.  Confirmatory samples were collected six 
inches below grade surface on each sidewall and from one location on the floor of excavation.  
The samples were analyzed for VOCs, SVOCs, TPH, RCRA 8 Metals, and PCB and Pesticides.  
Arsenic was detected from 15 to 22 mg/kg in the confirmatory samples, above RIDEM Residential 
and Industrial DECs for arsenic. 

• 1998 (June) – Initiated PCB contaminated soil removal at TP-14.  See completion in 1999 below. 

• 1999 (January) South of Pier 1 (Sampling for PCBs):  Area identified during 1999 site walk was 
sampled for PCBs.  No detections exceeded RIDEM Residential DECs.  Aroclor-1254 was 
detected at 0.1 ppm (below all standards). 

• 1999 (February) – Completed test pit located approximately 7 feet south of MW-09.  The Area 
near MW09 was test pitted to 1.5 feet bgs to investigate potential historical dumping outside 
south side of Former Building 234.  RIDEM Residential DEC were exceeded for arsenic, 
manganese and zinc.  There was one exceedance of the Industrial DEC for arsenic. 

• 1999 (February) – Building 54, Substation 16:  Area sampled for PCBs.  All nondetect except one 
upgradient sample had a concentration of 0.039 ppm for Aroclor-1254.  No samples exceeded 
the Rhode Island Residential DEC for PCBs (10 mg/kg). 
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• 1999-2000 – Building 42 S42-5 Sump Investigation and Removal (within Central Shipyard Area) 
occurred from March 1999 to August 2000.  A concrete sump and associated valve chamber 
were removed.  Approximately 42 tons of concrete debris were disposed.  Piping and associated 
soil also were removed.  Since the concrete foundation of the sump was left in place, the bottom 
sample was collected from a location beside and below the concrete foundation. Confirmatory 
samples were analyzed for VOCs, SVOCs, TPH, RCRA 8 Metals, and PCB and Pesticides, and 
were compared to RIDEM residential and industrial/commercial DEC.  Arsenic ranged from 10 
mg/kg to 27 mg/kg. 

• 1999 – Building 42 Former Trench/Disposal Pits Trenching and Hot Spot Removal (within Central 
Shipyard Area).  Three exploratory trenches were excavated north of former Building 42 (i.e., 
bilge water disposal area) from February through August 1999.  Based on sample analysis 
(VOCs, SVOCs, RCRA 8 Metals [barium, cadmium, chromium, lead, mercury, selenium, silver, 
and zinc), PCBs, and TPH) of the soil excavated from the trenches, a hotspot removal was 
conducted at one location.  The hotspot removal action included the removal and disposal of 
approximately 25 cubic yards of soil. Confirmation samples were collected and compared to 
RIDEM residential and industrial/commercial DEC.  Concentrations were below the RIDEM 
DECs.  Only arsenic at 18.8 mg/kg exceeded the RIDEM Industrial DEC. 

• 1999 (February) – Completed Test Pit 14 PCB Contaminated Soil Removal (within PCB Removal 
Area within Central Shipyard Area).  Occurred June 1998 to February 1999.  A series of 
excavations and confirmatory sampling was conducted to delineate and remove PCB-
contaminated soils.  Approximately 430 tons of PCB-contaminated soil was removed from the 
Test Pit 14 area.  Confirmation samples were collected and compared to RIDEM residential and 
industrial/commercial DEC.  After the initial excavation further action was required because of 
elevated PCBs.  PCB contamination exists within the areas bordering the northern, southern, and 
eastern extents of the sample locations and the Test Pit-14.  No further action was required at the 
drainage basin east of Building 6.   Samples were analyzed for the following analyses: VOCs, 
SVOCs, TPH, RCRA 8 Metals, PCBs, and Pesticides. The results indicate that contamination 
migrated south under the paved area and to the east, and into the drainage swale. There were no 
exceedances of the Residential Standards in the upgradient or west portions of TP-14. SVOCs, 
PCBs and arsenic in soils left behind exceed the Rhode Island Industrial/Commercial DEC.  
Approximately 430 tons of PCB-contaminated soil were disposed at Model City, New York. 

• 2004, 2005, 2007-2008 – Sandblast Grit Removal at Northgate Watchtower and Revetment Wall 
(north of Building 6 outside Central Shipyard Area in North Waterfront Area).  Occurred in multiple 
stages in 2004, 2005, and 2007-2008.  A series of removal actions were conducted north of 
Building 6 in the vicinity of a new watchtower to remove subsurface sand blast grit. Confirmation 
samples were collected and compared to RIDEM residential and industrial/commercial DEC.  The 
area along Defense Highway was reworked to repair and replace the revetment wall (replaced 
with a gabion-basket wall).   

• 2007 – Asbestos overhead steam pipe mitigation.  The ACM insulating material on the overhead 
steam pipe (a.k.a. silver snake) was mitigated in 2007; this included removal of the deteriorated 
steam line insulation jacket, removal of asbestos debris on the ground, soil sampling for 
asbestos, and removal of contaminated soil.  Information related to this mitigation effort is 
provided in Appendix G. 

• 2011 – Data Gaps Investigation performed to support the SASE (see below). 
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• 2013 – Final SASE Addendum Report (see below). 

• 2014 – On-Shore Derecktor Feasibility Study initiated (herein). 

During the course of these previous investigations and removal actions, Building 234 [in the Former 
Building 234 Area], Building 42 [in the Central Shipyard Area], and Huts 1 and 2 [in the North Waterfront 
Area] were demolished (in addition to several ancillary and miscellaneous structures).  The dry docks 
were demolished and removed from Pier 1 and the Greenport Ferry was removed.  In addition, temporary 
offices were constructed in the Central Shipyard Area (subsequently removed in 2012).  In the North 
Waterfront Area, a satellite parking area was upgraded/constructed and a wharf construction project is 
ongoing by the USCG.  The South Waterfront Area was improved with landscaping (native vegetation) 
and a walking path.   

A Data Gaps Investigation was conducted in 2011 after the original SASE and removal actions.  
Documented in the Tt (2013) Final SASE Addendum Report, this investigation included groundwater, soil, 
and soil gas sampling focused on specific locations and analytes as scoped by the Navy, EPA, and 
RIDEM.  Laboratory analysis was sample-specific, but included volatile organic compounds (VOCs), 
TPH– diesel range organics (TPH-DRO) and gasoline range organics (-GRO), PAHs, PCBs, and metals.  
The SASE Addendum Report includes a new baseline HHRA (Section 1.7).  Based on the risks estimated 
for the hypothetical residents (soil and groundwater) and industrial workers (groundwater), the report 
recommended an FS.  The B&R (1997) SASE Report and Tt (2013) SASE Addendum Report serve as 
the Remedial Investigation (RI) component in the CERCLA process for the on-shore portion of Site 19 – 
Derecktor Shipyard. 

1.4 GEOLOGY AND HYDROGEOLOGY 

This section presents a summary of regional and site geologic and hydrogeologic features.  The 
information presented below is based on lithological information collected during the SASE activities, 
literature review, and other site reports.  Figure 1-2b shows transect A-A' and Figure 1-4 presents the 
associated geologic cross-section A-A'.  Figure 1-5 provides an interpretive three-dimensional 
representation of the site. 

1.4.1 Regional Geology and Hydrogeology 

NAVSTA Newport is located at the southeastern end of the Narragansett Basin.  The rock types of the 
Narragansett Basin are non-marine sedimentary and meta-sedimentary rocks of Pennsylvanian age.  The 
bedrock underlying the facility is comprised almost entirely of the Rhode Island Formation, the most 
extensive and thickest of the Pennsylvania formations in Rhode Island.  The Rhode Island Formation in 
this area has been metamorphosed and consists of metaconglomerate, metasandstone, schist, 
carbonaceous schist, phyllite, and graphite.   

Included within the Rhode Island Formation are fine to coarse conglomerate, sandstone, lithic graywacke, 
arkose, shale, and a small amount of meta-anthracite and anthracite.  Most of the rock is gray, dark gray, 
and greenish, but the shale and anthracite are often black.  Crossbedding and irregular, discontinuous 
bedding is characteristic of the formation.  Pre-Pennsylvanian igneous and metamorphic basement rocks 
are below the Pennsylvanian-age bedrock of the Narragansett Basin. 

The overlying surficial deposits are Pleistocene-age glacial sediments, ranging in thickness from 1 to 
150 feet, and consisting of glacial till and glacial outwash drift deposits.  The glacial till is the more 
extensive of the glacial deposits in Rhode Island and is generally unstratified and heterogeneous. 
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Many areas on Aquidneck Island obtain potable groundwater from wells completed in unconsolidated 
glacial till and outwash deposits, and in the underlying bedrock.  The average depth to the unconfined 
aquifer at the facility is 14 feet.  In the NAVSTA Newport area, glacial till deposits are typically less than 
(<) 20 feet thick.  Well yields range from 1 to 120 gallons per minute (gpm), although the upper limit of this 
well yield is likely from an outwash deposit that is well sorted and stratified.  Wells completed in till 
typically yield a few hundred gallons of water per day (at a rate of < 1 gpm).  In bedrock wells, yields 
range from < 1 gpm to as much as 55 gpm and are highly dependent on the presence of joints and 
fractures in the rock.  Most groundwater in the area is soft or moderately hard and in scattered locations 
of NAVSTA Newport, pumping of groundwater has led to salt water intrusion. 

1.4.2 Site Geology and Hydrogeology 

Site 19 is located at the southeastern end of the Narragansett Basin.  This basin is a complex synclinal 
mass of Pennsylvanian aged sedimentary rocks that is the most prominent geologic feature in eastern 
Rhode Island and adjacent Massachusetts.  Bedrock in the southern portion of the basin, where Site 19 is 
located, is metamorphosed, and contains quartz-mica schist, feldspathic quartzite, garnet-staurolite 
schist, and some quartz-mica-sillimanite schist.   

The depth to bedrock varies at the site ranging from 4 to 50 feet bgs, with shallower depths toward the 
north and east portions of the site.  The bedrock at the site is identified as fissile, grey to black phyllite, 
which is generally weathered and broken, with trace clay filling in fractures.   

Portions of the site are known to have been extensively altered by construction activities and 
emplacement of fill materials (B&R, 1997); however, it is frequently not possible to differentiate between 
natural soils and fill materials, because much of the fill material is not significantly different from the 
natural glacial materials that exist at the site.  Overburden soils are variably described as sand silty 
gravelly sand, weathered phyllite, and silty sand gravel throughout the site (Figure 1-4).  The overburden 
material has moderate to high permeabilities based on hydraulic conductivity slug testing conducted 
during the 1996 SASE Investigation:  hydraulic conductivity values ranged from 0.5 feet/day upgradient of 
the site (well MW01) to 1.4 feet/day near the bay (MW08) and 1.7 feet/day (MW12). 

Groundwater throughout the site’s shallow unconfined aquifer flows east to west discharging into the bay 
(Figure 1-5).  The groundwater table in the overburden material is usually encountered at 5 to 15 feet bgs 
depending on the location at the site (and the location within each subarea).  The water table fluctuates 
less than 5 feet seasonally in lowland areas of the facility.  Groundwater is tidally influenced at the site, 
and is hydraulically connected to the seawater in Narragansett Bay.  Overburden groundwater is 
expected to discharge through the bulkhead, advanced by hydraulic gradient from the hills east of the 
site.  Bedrock groundwater has not been adequately characterized with respect to probable flow pattern, 
although it is expected to behave in a similar manner as overburden groundwater.  There is no current or 
foreseeable use of shallow groundwater at the site.  Although Rhode Island classifies the shallow aquifer 
at the site as GB (typically located at highly urbanized areas or in the vicinity of disposal sites for solid 
waste, hazardous waste, or sewerage sludge) the groundwater is federally classified as a drinking water 
source and the GB groundwater classification does not apply to the CERCLA remedial action.   

Stabilized groundwater water quality values from the 2011 Data Gaps Investigation (Tt, 2013) show pH 
values ranging from 6 (well MW221) to 8.5 (MW02A), dissolved oxygen from 0.2 (MW02A) to 4 milligrams 
per liter (mg/L) (MW03), and oxidation-reduction potential (ORP) from -140 mV (MW02A) to 200 mV 
(MW204) (see Table 2-12).  
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The nearest private well location is approximately 0.6 mile upgradient on Valley Road.  The nearest non-
community and community supply wells are located approximately 1.6 miles to 2.3 miles southeast of the 
shipyard. 

Other than minor drainage swale features, no natural water bodies occur within the Derecktor Shipyard.  
Approximately 80 percent of the shipyard is covered by buildings or pavement.  Approximately 27 percent 
of the site (34.4 acres) lies within the 100-year floodplain (see Figure 1-3).  Because precipitation cannot 
readily percolate through paved, compacted, or well-vegetated surfaces, water passes over paved areas 
and is discharged to Coddington Cove via storm drainage systems.   

1.5 NATURE AND EXTENT OF CONTAMINATION 

The summary discussion below is based on the findings of the 1996 and 2011 SASE efforts (B&R, 1997; 
Tt, 2013) considering the various CERCLA IRAs (i.e., current site conditions are reflected) and an effort at 
focusing discussion on the CERCLA COCs (Section 2.3).  Sample locations are shown on Figure 1-6a 
(1996 SASE Investigation) and Figure 1-6b (2011 Data Gaps Investigation).  Current and historical site 
features (including IRA areas) are shown on Figures 1-2a and 1-2b.   

Criteria exceedances are shown and differentiated on Figures 1-7a and 1-7b (see tabulated criteria 
screening in Appendix A; A.1 for soil and A.2 for groundwater).  Exceedances of RIDEM Residential DEC, 
Industrial DEC, and RIDEM [Groundwater Aquifer Class] “GA” Leachability Criteria, all with consideration 
of background levels (if available), are indicated in A.1.  Exceedances of federal Maximum Contaminant 
Levels (MCLs) and RIDEM GA Groundwater Objectives (which are equivalent to MCLs) are indicated in 
A.2.  Additional analytical data and related historical report figures also are provided in Appendix A.  
Other detailed data figures and discussion are presented in the B&R (1997) SASE Report and the Tt 
(2013) SASE Addendum Report.   

The CERCLA COCs addressed in this FS, both risk-based and ARAR-based, and the respective PRGs 
are discussed in depth in Sections 2.3 and 2.4.  PRG exceedances are shown on Figures 2-1 and 2-2 for 
respective COCs in soil and groundwater, respectively (refer to Sections 1.7, 2.3, and 2.4).   

1.5.1 General Summary 

There are no known or remaining specific source areas at the site.  Historical information on the UST 
Program and related UST inventory and status can be found in the 1993 PA Report, as well as the 
summary provided in Section 1.3.2.2. 

Soil:  Soils with metals and PAHs exceeding RIDEM criteria and Newport/site-specific background levels 
are in various, but distinct, areas in the Central Shipyard Area, PCB Removal Area, and Former 
Building 234 Area (Figure 1-7a).  Exceedances of RIDEM criteria and background are indicated on Figure 
1-7a and tabulated in Appendix A (A.1).   

Leachability criteria are back-calculated soil concentrations expected to result in groundwater 
concentrations above certain levels (i.e., the criteria are for the protection of groundwater).  TCLP 
analysis was performed on soil samples from select locations during the 1996 SASE effort for data 
comparison to GA Leachability Criteria for metals (not for waste characterization for comparison to RCRA 
characteristic criteria) (Appendix A).  SPLP analysis was not performed.  TCLP data provide overly 
conservative results for this evaluation due to the nature of the TCLP testing procedure (mimicking lower 
pH landfill conditions).  The SPLP procedure would provide more appropriate results (mimicking acid rain 
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leaching effects on soil).  Lead [TCLP leachate] and naphthalene in soil exceeded GA Leachability 
Criteria at nine soil locations as indicated in the summary below: 

Sub-Area 
Location 

(depth in feet bgs) 
Chemical / 

Analyte Concentration 
GA Leachability 

Criteria (1) 
Groundwater Data  

from Vicinity Monitoring Well(s) 
North 
Waterfront 
Area 

TP16  
(surface soil; 0-1) 

lead 72 µg/L  
(TCLP Leachate) 

40 µg/L 
(TCLP/SPLP) 

MW204 – (< 0.75 µg/L) (total & dissolved 
lead) (2011) 

TP28  
(surface soil; 0-1) 

lead 72 µg/L  
(TCLP Leachate) 

40 µg/L 
(TCLP/SPLP) 

MW204 – (< 0.75 µg/L) (total & dissolved) 
(2011) 

MW02  
(subsurface soil; 34-36) 

lead 49 µg/L  
(TCLP Leachate) 

40 µg/L 
(TCLP/SPLP) 

MW02 – < 1 µg/L (total) (1996) 
MW02A – [not analyzed for lead in 2011] 

MW04  
(subsurface soil; 16-18) 

lead 45 µg/L  
(TCLP Leachate) 

40 µg/L 
(TCLP/SPLP) 

MW04 – < 1 µg/L (total) (1996) 

Central 
Shipyard 
Area 

TP11 
(subsurface soil; 12-13) 

lead 56 µg/L  
(TCLP Leachate) 

40 µg/L 
(TCLP/SPLP) 

MW07 – 1.8 µg/L (total) and 0.5 µg/L 
(dissolved) (1996) 
MW219 – 1.3 µg/L (total) and 0.7 
(dissolved) (2011) 

Former 
Building 234 
Area 

TP08 
(surface soil; 0-1) 

lead 114 µg/L 
(TCLP Leachate) 

40 µg/L 
(TCLP/SPLP) 

MW09 – < 1 µg/L (total) (1996) 

TP10 
(surface soil; 0-1) 

lead 42 µg/L  
(TCLP Leachate) 

40 µg/L 
(TCLP/SPLP) 

MW104 (2) – 14.6 µg/L (total) (1996) 

MW08  
(surface soil; 0.5-1.5) 

lead 81 µg/L  
(TCLP Leachate) 

40 µg/L 
(TCLP/SPLP) 

MW08 – < 1µg/L (total) (1996); 
< 0.75 µg/L (total and dissolved) (2011) 

TP26 
(subsurface soil; 3-5) 

naphthalene 2,200 µg/kg 800 µg/kg MW08 – < 10 µg/L (1996) 

1. TCLP analysis performed and leachate result compared to RIDEM GA Leachability Criteria.  SPLP analysis also is allowed by RIDEM for 
comparison to Leachability Criteria. 

2. Groundwater data from samples collected at MW-104 (upgradient well) in 1996; upgradient source of contamination associated with the 
Building 7 – Power Plant (former UST site) are being addressed separately from On-Shore. 

 
The groundwater data in this summary provide empirical evidence that (i) lead has not leached from soil 
to groundwater at levels to cause groundwater concentrations above the GA Groundwater Objective of 
15 µg/L, and (ii) naphthalene has not leached from soil to the groundwater at TP26 (Groundwater 
Objective is 100 µg/L).  This will be taken into consideration when developing COCs and PRGs for soil 
and groundwater and for any monitoring components of remedial alternatives. 

Groundwater:  A low concentration trichloroethene (TCE) plume in the shallow aquifer can be discerned 
throughout the North Waterfront Area by observing the wells with criteria exceedances (Figure 1-7b).  The 
maximum TCE concentration was 12 µg/L in 2011, down from the maximum of 33 µg/L in 1996.  A wide 
area of dissolved mixed metals above PRGs extends throughout the Central Shipyard Area and Former 
Building 234 Area.   

Petroleum / TPH.  Petroleum typically is not a CERCLA contaminant.  CERCLA cleanups address 
“hazardous substances, pollutants or contaminants,” which have definitions that explicitly exclude 
petroleum (CERCLA §101[14] & 101[3]).  RIDEM criteria may be CERCLA ARARs when they pertain to 
CERCLA “hazardous substances, pollutants or contaminants” being addressed by the CERCLA cleanup 
(CERCLA §121[d]).  Exceedances of RIDEM TPH criteria in the surface soil (locations TP12 and TP16) 
and the subsurface vadose zone (location TP26) are summarized below.  The Residential and Industrial 
DECs for TPH are 500 mg/kg and 2,500 mg/kg, respectively.  The RIDEM GA and GB Leachability 
Criteria for TPH also are 500 mg/kg and 2,500 mg/kg, respectively.   
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Location 
TPH Concentration 

(mg/kg) 

Addressed by 
Interim Removal 

Action(s)? 

TP12  
(0-1 foot bgs) 

2,000 J No 

TP16  
(0-1 foot bgs) 

4,900 No 

TP26  
(3-5 feet bgs) 

2,200 No 

 
The CERCLA risks at these particular locations are driven by the inorganic COCs (see Section 1.7).  
However, Several PAHs (individual hydrocarbons versus gross total TPH) will be addressed as CERCLA 
COCs in addition to the naturally occurring inorganic CERCLA COCs. The Navy and RIDEM agreed that 
petroleum issues (as indicated by TPH concentrations) at On-Shore Derecktor can be addressed under 
RIDEM’s UST Program if required (RIDEM, 2014b). 

Soil Gas:  Elevated volatile concentrations in soil gas correlate with the TCE groundwater plume in the 
North Waterfront Area.  Soil gas issues in the Building 234 Area are based on modeling results using 
VOC groundwater concentrations in wells MW08 and MW104.  CVOCs in MW104 are attributable to an 
upgradient source being investigated separately (Building 7 – Power Plant, former UST site). 

1.5.2 Upgradient Area 

Soil borings and monitoring wells were installed during the 1996 SASE Investigation upgradient of the site 
at locations MW01 and MW10 to establish site-specific background conditions.  Monitoring well MW01 
was screened at 6.4 to 11.5 feet bgs and MW10 was screened at 6 to 11 feet bgs.  These locations/wells 
are not part of the On-Shore Derecktor Shipyard site.  Arsenic and lead were detected in surface soil at 
20 mg/kg and 17 mg/kg, respectively, at these locations.  A subsurface soil sample was not collected at 
MW01.  The subsurface soil sample at MW10 (8 to 10 feet bgs) contained arsenic at 39 mg/kg and lead 
at 7 mg/kg.  All arsenic soil concentrations were above both RIDEM Residential and Industrial DEC of 
7 mg/kg.  Several PAHs and pesticides were detected at low concentrations below criteria in surface soil 
at MW10. 

Well MW10 did not yield any groundwater for sampling in 1996.  The groundwater sample from MW01 in 
1996 showed arsenic and lead at nondetect (< 4 micrograms per liter [µg/L] and < 1 µg/L, respectively).  
There were no RIDEM GA Groundwater Objective exceedances or notable concentrations in upgradient 
groundwater. 

Soil leachability samples (via TCLP method) were collected during the 1996 sampling event to assess the 
potential of a contaminant existing at concentration that would leach into the groundwater, and contribute 
to the contamination of the groundwater.  In the upgradient locations, there were no exceedances of 
RIDEM GA Leachability Criteria in the surface or subsurface soil samples for any for constituent. 

No media were sampled at these locations in 2011. 

1.5.3 North Waterfront Area 

Soil samples were collected from soil borings and test pits (TPs), and groundwater samples were 
collected from monitoring wells in 1996.  The 2011 Data Gaps Investigation included additional soil 
samples from soil borings and groundwater sampling from existing and new monitoring wells. 
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Trace concentrations of toluene were detected in surface soil samples at TP18 through 21, 23, and 24, 
and the soil boring at MW11 in 1996.  Traces of xylenes also were detected at TP23 and TP24.  Traces of 
benzene, chlorobenzene and TCE were detected at TP16.  Various PAHs and phthalates were detected 
below RIDEM Industrial DECs throughout the area.  TPH exceeded the RIDEM Industrial DEC 
(2,500 mg/kg) at one location: TP16 (4,900 mg/kg) at the east end of the satellite parking lot.  This TPH 
has not been addressed by a removal action.  Butyltin compounds were detected in surface soils at TP16, 
18, 22, 23, and 24.  Concentrations were highest in samples collected at TP16 (total butyltins at 96 
µg/kg); other locations were below 36 µg/kg (total).  One PCB was detected in the surface soil below 
RIDEM criteria (Aroclor-1260 at 24 µg/kg at TP16).  Metals concentrations were comparable with 
upgradient concentrations, except for generally elevated values at TP16.  Arsenic detections were below 
the RIDEM Industrial DEC.   

In subsurface soil samples in 1996, TCE was detected below 5 µg/kg at TP23 (9 to 10 feet bgs), MW03 (8 
to 10 feet bgs), and MW11 (27 to 31 feet bgs).  Traces of butyltins were found in subsurface soil samples 
collected from TP16, MW02, MW03, MW11, and MW12.  No PCBs were detected in subsurface soil.   

The 2011 soil sample results provided more refined coverage in the area of former Quonset Huts 1 and 2 
at the south end of the North Waterfront Area.  The trace VOC concentrations do not warrant discussion.  
Multiple PAHs were detected throughout the area of Huts 1 and 2, more so in surface soil than 
subsurface soil, all below RIDEM Industrial DECs.  The highest PAH concentration was 
benzo(b)fluoranthene at 263 µg/kg in surface soil at SB205.  This location had the highest 2011 PAH 
concentrations overall in both surface and subsurface soil.  Several metals were detected throughout the 
area as well in 2011, with arsenic criteria exceedances at SB205 in surface (9.8 mg/kg) and subsurface 
(7.4 mg/kg) soils and SB207 in subsurface soil (9.8 mg/kg) (above arsenic RIDEM Residential/Industrial 
DEC of 7 µg/kg). 

The 1996 groundwater data indicated chlorinated VOCs were the contaminants of interest in this subarea.  
TCE concentrations in MW03 (32.5 µg/L) and MW12 (16 µg/L) exceeded criteria (5 µg/L).  However, 
arsenic and manganese also exceeded criteria in one or more wells in 1996:  Arsenic was detected 
above the MCL (10 µg/L) at 13.2 µg/L in MW11, and manganese was detected above the EPA lifetime 
health advisory level (300 µg/L) in both MW04 (371 µg/L) and MW11 (373 µg/L).   

The groundwater sampling effort in 2011 showed reductions in TCE concentrations:  TCE was detected 
at 7.4 µg/L in MW03 and 9.6 µg/L in MW12.  TCE exceedances also occurred in MW11A (5.2 µg/L), 
MW221 (12.3 µg/L), and MW222 (5.5 µg/L) in 2011.  Well MW221 is located just downgradient of MW03.  
There were no metals exceedances; however, only the groundwater sample from well MW204 was 
analyzed for metals in 2011.  New subarea-specific upgradient well MW223 had no VOC detections. 

Soil leachability samples (via TCLP method) were collected during the 1996 sampling event to assess the 
potential of a contaminant existing at concentration that would leach into the groundwater, and contribute 
to the contamination of the groundwater.  In the North Waterfront Area, the RIDEM GA Leachability for 
lead (40 µg/L) was exceeded at two surface soil locations, TP-16 (71.6 µg/L) and TP-28 (71.9 µg/L), and 
at two subsurface locations, MW-02 (48 µg/L at the 24 to 35 feet bgs interval) and MW-04 (45.4 µg/L at 
the 16 to 18 feet bgs interval).  Although lead was not detected in the groundwater in this subarea, 
indicating lead is not leaching into the groundwater, the locations of the surface soil are paved which 
would reduce the potential for infiltration and soil leaching, and at both subsurface locations the sampling 
interval was in the water table. 
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Soil gas samples were collected from the vadose zone adjacent to monitoring wells MW02A, MW03, 
MW11, and MW12 in 2011.  Concentrations of 1,3-butadiene, acrylonitrile, benzene, and trichloroethene 
exceeded EPA vapor intrusion screening levels (calculated based on EPA Regional Screening Levels 
[RSLs]).  Acrylonitrile and 1,3-butadiene were not detected in soil or groundwater and benzene was not 
detected in groundwater in the North Waterfront Area.  Of the chlorinated VOCs detected in soil gas, 
1,1,1-trichloroethane and 1,1-dichloroethane were not detected in groundwater.  Soil gas concentrations 
were as high as 120 µg per cubic meter (µg/m3) for TCE and 6.8 µg/m3 for benzene (both at MW11A), 
among other detected VOCs.   

1.5.4 Central Shipyard Area 

Six sumps (e.g., existing vaults, sumps, utility trenches, or other voids; not floor drains or storm water 
catch basins) (one of which was a dry well) and several trenches were inspected in 1996.  Drainage 
systems and outfalls also were inspected.  Contamination associated with Sump 42-1, Sump 42-5, and 
trenches (on the east side of former Building 42) was addressed by IRAs following the SASE in 1998 to 
1999 (see Section 1.3.2.3).  No other contaminant concerns were indicated with these features. 

No VOCs were detected in surface soil in 1996.  Several PAHs were detected in surface soil on the 
northeastern portion of the subarea, all at or below RIDEM Industrial DECs.  Arsenic surface soil 
concentrations exceeded the RIDEM Residential/Industrial DEC at several locations, with the highest 
occurring in the southern portion of the subarea at locations MW07 (23.9 mg/kg) and TP11 (24.4 mg/kg).  
Butyltin compounds were marginally detected at one location (< 9 µg/kg [total] at TP15).  Other than TP14 
(now associated with the PCB Removal Area), PCBs were nondetect or below the RIDEM Residential 
DEC (10 mg/kg) in surface soil.  

Subsurface soil data were collected from TPs and soil borings in 1996.  PCB and pesticide contamination 
at and around TP14 were addressed by the removal action(s) from 1998 to 1999 in the PCB Removal 
Area.  Other PCBs were nondetect or below the RIDEM Residential DEC.  Carbon disulfide was the only 
VOC detected in subsurface soil.  Four PAHs exceeded RIDEM Residential DECs at several locations.  
Arsenic and manganese exceeded criteria at several locations in subsurface soil. 

The 2011 Data Gaps Investigation in this subarea included groundwater sampling at new monitoring wells 
MW218 (downgradient of TP25) and MW219 (downgradient of sump S42-1).  Arsenic exceeded criteria, 
with concentrations of 27.8 µg/L at MW218 and 78.1 µg/L at MW219.  Manganese exceeded the EPA 
Lifetime Health Advisory Level (300 µg/L) in both wells (9,100 µg/L in MW218 and 4,880 µg/L in MW219). 

Soil leachability samples (via TCLP method) were collected during the 1996 sampling event to access the 
potential of a contaminant existing at concentration that would leach into the groundwater, and contribute 
to the contamination of the groundwater.  In the Central Shipyard Area, there were no exceedances of 
RIDEM GA Leachability Criteria in the surface soil .  The GA Leachability Criterion for lead (40 µg/L) was 
exceeded at one subsurface soil location, TP-11 (56.2 µg/L 12 to 13 feet bgs interval).  Although lead was 
detected in the groundwater in this subarea, the concentration was well below regulatory groundwater 
criteria, indicating lead is not leaching into the groundwater at a level to cause an exceedance of the 
criteria. 

1.5.5 PCB Removal Area 

Located within the northeast corner of the Central Shipyard Area, the PCB Removal Area was 
investigated [and evaluated] as its own subarea in 2011 because of the focused IRA at TP14.  Total 
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PCBs (Aroclor-1260) currently are below the RIDEM Residential DEC in surface and subsurface soil 
throughout the entire subarea following the phased IRA at TP14 from 1998 to 1999 (based on 2011 data).  

Elevated concentrations of PAHs (eight compounds exceed criteria) and metals (arsenic and manganese 
exceed criteria at multiple locations) were detected in surface soil samples collected from this subarea in 
2011.  Benzo(a)pyrene exceeds the RIDEM Industrial DEC (0.8 mg/kg) at one surface soil location (under 
pavement).  Arsenic exceeds the RIDEM Residential/Industrial DEC (7 mg/kg) in surface soil at several 
unpaved locations. 

The 2011 concentrations of PAHs are below RIDEM Industrial DECs in subsurface soil throughout the 
subarea.  Arsenic and manganese exceed the RIDEM Industrial DEC at multiple subsurface soil sample 
locations.  Arsenic exceeds the RIDEM Industrial DEC in subsurface soil at two unpaved locations.  One 
subsurface soil arsenic detection (47.2 mg/kg) exceeds the “top-tier arsenic RIDEM criteria” of 43 µg/kg.  
This location is on the other side of the drainage swale and within the elevated Penn-Central Railway 
right-of-way.  Therefore, the concentration at this location may not be attributable to the subarea / the site.   

Groundwater was not evaluated in this subarea, which occupies a small portion of the Central Shipyard 
Area.  Well MW06 could not be installed during the 1996 SASE effort due to encountering bedrock at 
4 feet bgs.  Therefore, location MW06 provides only soil data. 

A soil leachability sample (via TCLP method) was collected during the 1996 sampling event to access the 
potential of a contaminant existing at concentration that would leach into the groundwater, and contribute 
to the contamination of the groundwater.  In the PCB Removal Area, there were no exceedances of the 
RIDEM GA Leachability Criteria in the surface or subsurface soil. 

1.5.6 Former Building 234 Area 

Twenty-five sumps (e.g., existing vaults, inset equipment boxes, sumps, utility trenches, or other voids; 
not floor drains or storm water catch basins) (15 of which were equipment boxes and 2 of which were 
large utility trenches) were inspected in 1996.  Drainage systems and outfalls also were inspected.  The 
inspection results and analytical data from these locations did not yield any contamination concerns.  
However, it was recommended that the sumps be filled with compacted gravel and finished to grade with 
concrete (completed by the Navy as housekeeping following the investigation). 

Surface soil samples were collected from TPs and soil borings in 1996.  Traces of petroleum compounds 
(toluene and xylene) and CVOCs (1,2-DCE and TCE) were detected in surface soils below RIDEM 
Residential DECs on both the south and north sides of the former Building 234 foundation.  Various PAHs 
and phthalate concentrations were elevated in the surface soil mostly on the south side of the foundation 
(bis[2-ethylhexyl)phthalate at 8,700 µg/kg at TP-07).  PCBs were detected between 24 and 38 µg/kg on 
the north side of the foundation.  Butyltin compounds were detected in surface soil as high as 13 µg/kg on 
the north side.  Arsenic exceeded the RIDEM Residential/Industrial DEC in surface soil at several 
locations on both the north and south sides of the foundation, with maximum concentrations on the north 
side (19.2 mg/kg at locations MW08 and 23.6 mg/kg at TP-09).  Beryllium exceeded state criteria in one 
surface soil sample on the north side of the foundation (3.5 mg/kg at MW08). 

Subsurface soil samples were collected from TPs and soil borings in 1996.  Ethylbenzene and xylenes 
were detected in subsurface soil on the north side of the foundation (TP26) between 3 and 5 feet bgs.  
TPH also was detected in this vicinity above criteria (500 mg/kg) at TP26 (2,200 mg/kg) between 3 and 
5 feet bgs.  The purpose of TP26 was to evaluate conditions from three former UST(s) in this area as 



FEASIBILITY STUDY 
SITE 19 – ON-SHORE DERECKTOR SHIPYARD, NAVSTA NEWPORT, RI 

\\tt.local\nus\nor\Library\(0057)_CTO 165\Newport_On-Shore\FS 1-19 CTO 165 

reported in the Halliburton NUS (1993) PA and B&R (1997) SASE Reports.  The three steel USTs  (UST 
Nos. U-1 [10,000-gallon], U-2 [10,000-gallon], and U-3 [2,500-gallon]) were installed in 1987 by Donatelli 
Construction and used for No. 2 fuel oil (see Section 1.3.2.2).  The USTs and contaminated soils were 
removed in 1995 by Lincoln Environmental (closure assessment report on file at RIDEM).  Remaining soil 
data in this area (SB-14, SB-15, and TP-16) are representative of post-UST removal conditions (no 
exceedances of RIDEM criteria in subsurface soil).  Various PAHs and phthalate concentrations were 
elevated in the subsurface soil mostly on the south side of the foundation similar to surface soil detections 
(bis[2-ethylhexyl)phthalate at 22,000 µg/kg at TP-08).  Butyltin compounds were detected in one 
subsurface soil location at 2.9 µg/kg (TP08 from 9 to 10 feet bgs).  Arsenic exceeded the RIDEM 
Residential/Industrial DEC in subsurface soil at several locations on both the north and south sides of the 
foundation, with maximum concentrations on the north side similar to surface soil (20.7 mg/kg at MW08 
between 8 and 10 feet bgs and 42 mg/kg at TP26 between 2 and 6 feet bgs).   

Groundwater samples were collected from monitoring wells MW08 on the north side of the foundation and 
MW09 on the south side in 1996.  VOC detections were below criteria.  TCE was detected at 4µg/L in 
MW08 and 3 µg/L in MW09.  Vinyl chloride was nondetect at < 10 µg/L in both wells (MCL is 2 µg/L).  
However, well MW104, immediately upgradient and associated with the Building 7 former UST site, 
contained vinyl chloride at 100 µg/L in 1996.  This closed UST site now is being investigated under the 
Navy IRP separately from On-Shore.  Arsenic was detected above the MCL (10 µg/L) in MW08, and 
manganese was detected above the EPA lifetime health advisory level (300 µg/L) in both MW08 
(3,410 µg/L) and MW09 (830 µg/L).   

The 2011 Data Gaps Investigation focused on evaluating groundwater conditions at MW08 as they relate 
to former USTs in the vicinity, and confirmation of an impervious bottom for sump S234-4.  A concrete 
bottom was confirmed at the sump via multiple soil borings.  No soil samples were collected.  The 
groundwater sample data from MW08 showed no RIDEM GA Groundwater Objective or MCL 
exceedances for VOCs.  TCE was detected at 3.9 µg/L, cis-1,2-dichloroethene at 12.7 µg/L, and vinyl 
chloride at 0.2 µg/L.  Arsenic was below the MCL at 1.3 µg/L, but manganese was above the EPA 
Lifetime Health Advisory Level at 532 µg/L. 

Soil leachability samples (via TCLP method; SVOCs for naphthalene) were collected during the 1996 
sampling event to access the potential of a contaminant existing at concentration that would leach into the 
groundwater, and contribute to the contamination of the groundwater.  In the Former Building 234 Area, 
the RIDEM GA Leachability Criterion for lead (40 µg/L) was exceeded at three surface soil locations, TP-
10 (41.6 µg/L), MW-08 (81.3 µg/L) and TP-08 (90.5 µg/L, duplicate result 114 µg/L).  The GA Leachability 
Criterion for naphthalene (800 µg/kg) was exceeded at one subsurface soil location, TP-26 (2,200 µg/kg 
at the 3 to 5 feet bgs interval).  Neither lead nor naphthalene were detected in the groundwater in this 
subarea, indicating these constituents are not leaching into the groundwater.  In addition, two of the 
surface soil locations and the subsurface soil location are paved/covered, which would reduce the 
potential for infiltration and soil leaching. 

1.5.7 South Waterfront Area 

No VOCs were detected in soil in 1996.  PAHs were detected at relatively low concentrations in most of 
the soil samples in 1996, all below RIDEM Residential DECs.  Trace concentrations of butyltin 
compounds were noted in surface and subsurface soil (at or below 5.5 µg/kg) in 1996.  One PCB 
(Aroclor-1260) was detected in surface soil (at or below 25 µg/kg) in 1996.  Several metals were detected 
in soil in 1996, with arsenic and manganese exceeding RIDEM Residential DECs. 
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Subsurface soil was sampled in 2011, and the samples were analyzed for metals, only.  Six metals 
exceeded RSLs and arsenic exceeded RIDEM Residential DECs in subsurface soil in this subarea; 
however, the exceedances seem attributable to background conditions.   

Groundwater was not evaluated in this subarea. 

A soil leachability sample (via TCLP method) was collected during the 1996 sampling event to access the 
potential of a contaminant existing at concentration that would leach into the groundwater, and contribute 
to the contamination of the groundwater.  In the Southern Waterfront Area, there were no exceedances of 
RIDEM GA Leachability Criteria in the subsurface soil.  

1.6 CONCEPTUAL SITE MODEL (CSM) AND CONTAMINANT FATE AND TRANSPORT 

A CSM facilitates consistent and comprehensive evaluation of potential risks to human health by creating 
a framework for identifying the pathways by which human receptors may come in contact with 
environmental media contaminated by site activities.  A CSM depicts the relationships among the 
following elements, which are necessary for defining complete exposure pathways: 

• Site sources of contamination 
• Contaminant release mechanisms and transport/migration pathways 
• Exposure routes 
• Potential receptors 

The elements of the CSM establish the manner and degree to which a potential receptor may be exposed 
to COCs present at the site.  The degree of risk incurred by a potential receptor varies according to the 
means, duration, and the specific chemical to which the receptor is exposed.  An exposure, however long 
in duration, does not necessarily result in an “unacceptable” health or environmental risk, although risks 
generally increase with increased frequency and/or duration of exposure.   

Sections 1.3 through 1.5 of this report present detailed information on the site location, description, and 
history.  Figure 1-5 provides an interpretive three-dimensional representation of the site with a graphic 
description of the site releases as well as a summary of the receptors and transport mechanisms of 
contaminants.  Section 1.7 summarizes the HHRA, and Figure 1-8 further illustrates the risk exposure 
pathway analysis for human health (the “CSM” for the HHRA).  There are no ecological receptors (no 
ecological risk to address) (Section 1.8). 

Current site usage is military / industrial.  Future land use is anticipated to remain military / industrial.  No 
future residential uses are planned for this area.  

The site problem, based on this CSM, is best summarized as follows:  Past shipyard-related operations 
by Derecktor and/or the Navy are presumed to have resulted in the release of contaminants to on-shore 
surface and subsurface soil and groundwater.  (The off-shore portion of Site 19 will be addressed 
separately from On-Shore).  The presumed source(s), which have since been eliminated via removal 
action and/or degradation/attenuation, were various solvents, paints, sand blast grits, and/or [unknown] 
process wastes associated with shipbuilding and maintenance.  (The upgradient Building UST Site will be 
addressed separately from On-Shore). 

Once contaminants have been released to an environmental medium (e.g., soil), they may migrate within 
that medium, or migrate to another environmental medium (e.g., air).  Contaminants in surface soil could 
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migrate to air through wind erosion or through volatile emissions.  Subsurface soil is not currently 
exposed at the site; however, if future construction occurs and brings subsurface soil to the surface, 
contaminants in subsurface soil could be transported into the air through wind erosion or through volatile 
emissions (fugitive dusts) may then be deposited off site if the grain size is small enough and the wind 
speed is great enough.  Additionally, contaminants may be released from soil by volatilization if present at 
significant concentrations.  However, portions of the site are paved which significantly limits the potential 
for airborne emissions from the site.   

Contaminants can also migrate from both surface and subsurface soil to groundwater through leaching of 
chemicals in the soil.  The groundwater underlying the site is primarily recharged through infiltration of 
precipitation and subsurface flow from upgradient/adjacent areas.  This allows for migration of 
contaminants downward through the buried wastes/soil column to the shallow groundwater.  Shallow 
groundwater at the site discharges to Narragansett Bay. 

1.7 HUMAN HEALTH RISK ASSESSMENT 

The 1997 SASE Report provided a preliminary human health risk evaluation for exposure to potential 
contaminants in surface and subsurface soil and groundwater.  Potential risks were identified in both 
media with many uncertainties noted.  The 1997 risk evaluation is subsumed by the updated/revised 
baseline HHRA provided in the Tt (2013) SASE Addendum.  The update was conducted because 
changes in risk assessment methodology have occurred since the original risk evaluation, additional data 
has been collected at the site to fill data gaps, and a background soil dataset has been established. 

The exposure pathway analysis for the HHRA is provided as Figure 1-8.  The HHRA evaluated the site’s 
five subareas individually, and considered the following sample datasets, accounting for the various 
completed housekeeping and removal actions:  

• Soil:  Both the 1996 and 2011 surface and subsurface soil data were utilized for selection of 
Chemicals of Potential Concern (COPCs).  Both the 1996 and 2011 data were considered for risk 
calculation and COC selection. 

• Soil Gas:  The 2011 soil gas data and both the 1996 and 2011 groundwater data were utilized for 
selection of COPCs, screening, and/or modeling the vapor intrusion pathway. 

• Groundwater:  Both the 1996 and 2011 monitoring well groundwater data were utilized for 
selection of COPCs.  However, only the 2011 monitoring well groundwater data were considered 
for risk calculation and COC selection. 

An unacceptable risk was determined under Reasonable Maximum Exposure (RME) conditions when 
(a) the individual or cumulative Incremental Lifetime Cancer Risk (ILCR) exceeded 1×10-4 or (b) the target 
organ / critical effect-specific Hazard Index (HI) exceeded unity (1).  Lead risks were evaluated with lead 
models following EPA guidance.  A screening evaluation was performed for vapor intrusion following 
Department of Defense (DoD) and EPA guidance.   

Note the list of ARAR exceedances provided in Table 1-1a.  These are utilized with the risk-based COCs 
to create a cumulative list of CERCLA COCs to address in this FS.  However, these exceedances are not 
combined with the risk-based COCs until the COC selection process in Section 2.3.   
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Based on the subarea-specific HHRAs, the risk-based COCs are shown for each subarea, medium, and 
receptor in Table 1-1b.  The HHRA determined unacceptable risk as follows: 

• North Waterfront Area – residential exposure to TCE in groundwater.  Calculated risks from the 
HHRA for this subarea are shown on Table 1-2. 

• Central Shipyard Area – industrial exposure to arsenic and manganese in groundwater; 
residential exposure to arsenic, cobalt, iron, and manganese in groundwater.  Calculated risks 
from the HHRA for this subarea are shown on Table 1-3. 

• PCB Removal Area – residential exposure to several PAHs, PCBs, and arsenic in surface soil; 
residential exposure to several PAHs, arsenic, and chromium in subsurface soil.  Calculated risks 
from the HHRA for this subarea are shown on Table 1-4. 

• Former Building 234 Area – residential exposure to several PAHs, arsenic, and chromium in 
surface soil; residential exposure to manganese in groundwater.  Calculated risks from the HHRA 
for this subarea are shown on Table 1-5. 

• South Waterfront – none.  Calculated risks from the HHRA for this subarea are shown on 
Table 1-6. 

A modified background data set agreed by the Navy and regulators was used for comparison of 
inorganics in soil (Tt, 2013).  There are no background values for groundwater.  Chromium speciation 
was not conducted; therefore, chromium was evaluated as hexavalent chromium in the HHRA.   

The screening risk evaluation for vapor intrusion in the HHRA determined potential unacceptable risk 
from exposure to indoor air vapors for (a) residential and industrial receptors in the North Waterfront Area 
[using 1996/2011 groundwater data and 2011 soil gas data for modeling] and (b) residential receptors in 
the Former Building 234 Area [using 1996/2011 groundwater data for modeling].  The most conservative 
assumptions and default values were used in the modeling effort.  Estimated indoor air concentrations 
and associated risks for the North Waterfront Area are shown on Tables 1-7a and 1-7b.  The same 
information for the Former Building 234 Area is shown on Table 1-8.  These risks are not indicators for 
COC selection for soil gas/indoor air.  The evaluation notes that the soil vapor risks are overestimated by 
orders of magnitude:   

The basis for this vapor intrusion screening risk evaluation was the use of maximum detected 
concentrations of contaminants in soil gas and groundwater, default exposure assumptions for 
RME residential and industrial exposures, and conservative attenuation factors (0.1 for soil gas to 
indoor air and 0.001 for groundwater to indoor air).  It is evident that risks associated with vapor 
intrusion should be less than what was predicted in this evaluation.  Based on data collected at 
many Navy industrial buildings, soil gas to indoor air attenuation factors typically range between 
0.001 and 0.0001, thus reducing the risks associated with soil gas by a factor of more than 100.  
This would clearly reduce residential risks at North Waterfront to less than EPA’s target risk range 
and target hazard index of 1. 

A vapor intrusion evaluation or mitigation system may be needed for any future construction at the site in 
these two subareas, utilizing building-specific information and updated site data (discussed in Section 5).   

1.8 ECOLOGICAL RISK ASSESSMENT 

The qualitative ecological assessment in the B&R (1997) SASE Report determined the site contains 
limited areas of ecological value (i.e., no habitat, significantly limiting the assemblage of wildlife species 
that may utilize the site for cover, foraging, and/or nesting/breeding areas).  The report concluded that the 
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overall likelihood of relevant ecological exposure and risk associated with the site is expected to be 
minimal, and conducting further ecological evaluations is not warranted.  Therefore, there is no 
unacceptable ecological risk associated with On-Shore Derecktor Shipyard to address in the FS. 
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2.0 DEVELOPMENT OF REMEDIAL ACTION OBJECTIVES 

This section presents pertinent information for development and evaluation of remedial alternatives.  
Specific goals of this section are as follows: 

• Identify and introduce potential federal and state ARARs (Section 2.2). 
• Identify the media of concern and COCs (Section 2.3). 
• Develop preliminary remediation goals (PRGs) (Section 2.4). 
• Determine remedial action objectives (RAOs) to guide development of remedial alternatives 

(Section 2.5) 
• Define the areas and volumes of the media to be addressed (Section 2.6).  

2.1 NCP REQUIREMENTS 

The NCP requires that the selected remedy meet the following objectives: 

• Each remedial action selected shall be protective of human health and the environment. 

• Onsite remedial actions that are selected must attain those ARARs that are identified at the time 
of the ROD signature. 

• Each remedial action selected shall be cost-effective, provided that it first satisfies the threshold 
criteria above.  A remedy shall be cost-effective if its costs are proportional to its overall 
effectiveness. 

• Each remedial action shall use permanent solutions and alternative treatment technologies or 
resource-recovery technology to the maximum extent practicable. 

The statutory scope of CERCLA was amended to include the following general objectives for remedial 
action at all CERCLA sites: 

• Remedial actions “…shall attain a degree of cleanup of hazardous substances, pollutants, and 
contaminants released into the environment and of control of further releases at a minimum which 
assures protection of human health and the environment”. 

• Remedial actions “…in which treatment that permanently and significantly reduces the volume, 
toxicity, or mobility of the hazardous substances, pollutants, and contaminants is a principal 
element” are preferred.  If the treatment or recovery technologies selected are not a permanent 
solution, an explanation must be published. 

• The least-favored remedial actions are those that include “off-site transport and disposal of 
hazardous substances or contaminated materials without treatment where practicable treatment 
technologies are available”. 

• The selected remedy must comply with or attain the level of any “standard, requirement, criteria, 
or limitation under any federal environmental law or any promulgated standard, requirement, 
criteria, or limitation under a state environmental or facility siting law that is more stringent than 
any Federal standard, requirement, criteria, or limitation”. 
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2.2 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS) 

As required by Section 121 of CERCLA, remedial actions carried out under Section 104 or secured under 
Section 106 by the President must attain the levels of standards of control for hazardous substances, 
pollutants, or contaminants specified by the ARARs of federal and state environmental laws and state 
facility-siting laws, unless waivers are obtained.  Only promulgated federal and state laws and regulations 
can be considered ARARs.  If the ARARs are neither applicable nor relevant and appropriate, the federal 
lead agency’s remedial actions may be based on the “to be considered” (TBC) criteria or guidelines.  
These distinctions are critical to understanding how the federal lead agency integrates environmental 
requirements from other federal and state laws into its cleanup decision.  The definitions of ARARs and 
TBCs below are from the NCP (40 CFR 300.5) and EPA (EPA, 1991). 

• Applicable requirements are those cleanup standards, standards of control, and other 
substantive environmental protection requirements, criteria, or limitations promulgated under 
federal or state law that specifically address a hazardous substance, pollutant, contaminant, 
remedial action, location, or other circumstance at a CERCLA site. 

• Relevant and appropriate requirements are those cleanup standards, standards of control, and 
other substantive environmental protection requirements, criteria, or limitations promulgated 
under federal or state law that, while not “applicable,” address problems or situations sufficiently 
similar (relevant) to those encountered at a CERCLA site, that their use is well-suited 
(appropriate) to the particular site. 

• TBC information are non-promulgated criteria, advisories, guidance, and proposed standards that 
have been issued by the federal or state government that are not legally binding and do not have 
the status of potential ARARs.  However, the TBC information may be useful for developing an 
interim remedial action or for determining the necessary level of cleanup for the protection of 
human health and/or the environment.  Examples of TBC information include EPA Drinking Water 
Health Advisories, Reference Doses, and Cancer Slope Factors. 

Another factor in determining which response or remedial requirements must be met is whether the 
requirement is substantive or administrative.  CERCLA response actions must meet substantive 
requirements but not administrative requirements.  Substantive requirements are those dealing directly 
with actions or with conditions in the environment.  Administrative requirements implement the 
substantive requirements by prescribing procedures such as fees, permitting, and inspection that make 
substantive requirements effective.  This distinction applies to onsite actions only.   

2.2.1 Determination of ARARs and TBCs 

All possible/potential federal and state ARARs (independent of the actual alternatives evaluated later 
in the FS) are summarized in Tables 2-1 through 2-3 for remedial actions that may be conducted at the 
site, and for the types of technologies that will be developed into remedial alternatives.  Alternative-
specific ARAR evaluations are provided in Sections 4.0 (soil) and 5.0 (groundwater).  The tables 
summarize the ARARs by classification (and TBC criteria as appropriate for each classification):  
chemical-specific, location-specific, and action-specific.   

• Chemical-Specific − Health- or risk-based numerical values or methodologies that establish 
cleanup levels for particular contaminants. 
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• Location-Specific − Requirements that restrict remedial actions based on the characteristics of 
the site or its immediate environs. 

• Action-Specific − Requirements that set controls or restrictions on the design, implementation, 
and performance levels (including discharge limits) of activities related to the management of 
hazardous substances, pollutants, or contaminants. 

The remedial action alternatives developed in this FS report were analyzed for compliance with federal 
and state ARARs.  The analysis involved identifying potential requirements for each of the alternatives, 
evaluating their applicability or relevance, and determining if the alternative(s) can achieve the ARARs. 

Results of the ARARs evaluation specific to each remedial alternative are provided in Section 4 for soil 
and Section 5 for groundwater.  Any remedial action at the site must meet standards as defined by the 
federal and state ARARs unless waived by the federal lead agency.  If the ARARs do not address a 
particular situation, remedial actions may be based on the TBC criteria or guidelines.  Standards 
developed using TBCs are not enforceable unless and until incorporated into the ROD. 

2.2.2 Chemical-Specific ARARs 

Chemical-specific requirements are established using health- or risk-based numerical values or 
methodologies that establish cleanup levels in environmental media for specific substances or pollutants.  
In general, chemical-specific requirements are set for a single chemical or a closely related group of 
chemicals (including setting risk-based cleanup levels).  These requirements do not consider the mixture 
of chemicals.  Chemical-specific ARARs are discussed below for soil and groundwater, which were the 
environmental media for which risks were identified in the risk assessment presented in the SASE 
Addendum Report (Tt, 2013).  Potential federal and state chemical-specific ARARs identified for the 
prospective remedial technologies and alternatives are presented in Table 2-1.  The basis for the ARAR 
selection is summarized below.  The manner in which these ARARs actually apply to the alternatives are 
presented in Section 4 for soil and Section 5 for groundwater. 

2.2.2.1 Soil 

There are no promulgated federal chemical-specific ARARs for the site that would provide limits for the 
soil COCs.  However, the State of Rhode Island does have chemical-specific criteria in RIDEM’s 
Remediation Regulations (as amended through November 2011).  The soil objectives are comprised of 
two components:  DECs and Leachability Criteria.  Separate DECs are established for residential and 
industrial/commercial land uses.  Residential DECs apply for vadose zone soil in areas where residential 
and unrestricted land use is likely.  Industrial DECs would apply to the top 2 feet of soil in areas where 
there are controls in place to prevent residential or unrestricted land use, such as LUCs.  Leachability 
criteria apply to all unsaturated (vadose zone) soil, regardless of depth, based on state’s “GA” 
classification of underlying groundwater at the site. 

In addition to the use of these criteria, site-specific risk-based Remedial Goal Options (RGOs) were 
calculated during the HHRA based on slope factors and reference doses (i.e., toxicity data) in accordance 
with EPA risk guidance for consideration as PRGs. 
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2.2.2.2 Groundwater 

Federal Maximum Contaminant Levels (MCLs), non-zero Maximum Contaminant Level Goals (MCLGs), 
and state groundwater criteria (i.e., RIDEM “GA” Groundwater Objectives) were evaluated as chemical-
specific ARARs for groundwater.  The shallow/surficial aquifer at the site is classified by the State of 
Rhode Island as GB:  groundwater that may not be suitable for drinking water without treatment due to 
known or presumed degradation.  Groundwater classified as GB is typically located at highly urbanized 
areas or is located in the vicinity of disposal sites for solid waste, hazardous waste, or sewerage sludge.  
Rhode Island does not have an EPA-approved comprehensive state groundwater protection program, so 
the GB criteria cannot be considered.  However, the GA Groundwater Objectives listed in the RIDEM 
Remediation Regulations, which are protective of potable groundwater resources (and equivalent to EPA 
MCLs), are considered applicable.  A TBC for manganese, the EPA Lifetime Health Advisory Level of 
300 mg/L, was used in lieu of an MCL at the request of EPA. 

In addition to the use of these criteria, site-specific groundwater PRGs were determined based on RGO 
calculations during the HHRA (which were calculated based on toxicity values) in accordance with EPA 
risk guidance for consideration as PRGs. 

2.2.3 Location-Specific ARARs 

Location-specific ARARs are restrictions placed on the concentrations of hazardous substances 
permitted, or on the conduct of certain activities, based on characteristics pertaining to the site location.  
The general types of location-specific requirements that may be applied to the site include coastal and 
floodplain regulations.  Potential federal and state location-specific ARARs identified for the prospective 
remedial technologies and alternatives are presented in Table 2-2.  The manner in which these ARARs 
actually apply to the alternatives are presented in Section 4 for soil and Section 5 for groundwater. 

2.2.4 Action-Specific ARARs 

Action-specific ARARs are usually technology or activity-based requirements or limitations for actions 
taken, with respect to managing hazardous substances, pollutants, or contaminants.  These requirements 
generally focus on actions taken to remediate, handle, treat, transport, or dispose of hazardous 
substances, pollutants, or contaminants.  Action-specific requirements may determine how a selected 
remedial alternative must be implemented.  However, action-specific ARARs can be unique to a particular 
remedial alternative being evaluated.  In later sections of the FS, one or more of these ARARs may be 
included for selected applicable alternatives, but not for all alternatives under evaluation.  Potential 
federal and state action-specific ARARs identified for the prospective remedial technologies and 
alternatives are presented in Table 2-3.  The manner in which these ARARs actually apply to the 
alternatives are presented in Section 4 for soil and Section 5 for groundwater. 

2.3 MEDIA AND CHEMICALS OF CONCERN 

Soil alternatives were developed for the Central Area considering the anticipated maintained 
future/industrial land use at the site.  Groundwater alternatives were developed site-wide to return to 
beneficial use.   

As discussed in Section 1.7, the updated HHRA completed in the SASE Addendum calculated risk for 
each of the five original subareas.  An unacceptable risk was determined when (a) the individual or 
cumulative ILCR exceeded 1×10-4 or (b) the target organ / critical effect-specific HI exceeded 1.  Lead 
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risks were evaluated with lead models following EPA guidance.  A screening evaluation was performed 
for vapor intrusion following Department of Defense (DoD) and EPA guidance.   

If unacceptable risk was determined for a medium and receptor in a subarea, then the associated 
chemical was retained as a CERCLA COC to be addressed in the FS.  Further, once unacceptable risk 
was determined, COPC concentrations were reviewed against chemical-specific ARARs to be included as 
CERCLA COCs to be addressed in the FS. 

The risk-based and ARAR-exceedance-based COCs were compiled for each of the five subareas.  For 
soil, the subsequent cumulative list of COCs for the PCB Removal Area, Central Shipyard Area, and 
Building 234 Area were combined to create one list for the new Central Area (Figure 2-1).  No soil action 
is needed in the Northern Area and Southern Area.  For groundwater, the COCs from all five subareas 
were combined into one cumulative list to apply site-wide (Figure 2-2). 

2.3.1 Soil 

Surface soil ranges from 0 to 2 feet bgs depending on sample location and regulatory framework (RIDEM 
defines surface soil as 0 to 2 feet bgs).  Subsurface soil extends below the surface soil to the water table 
(varying depths).   

No unacceptable risk for non-residential scenarios were determined for surface or subsurface soil in any 
of the five subareas.  Unacceptable risks were identified for hypothetical residential exposure to surface 
and subsurface soil in the Former Building 234 Area (Table 2-4) and PCB Removal Area (Table 2-5).  No 
unacceptable risk was determined for soil in the North Waterfront Area, Central Shipyard Area, or the 
South Waterfront Area.   

The Central Area is the defined soil action unit based on the realignment of OUs in January and February 
2014 by Tier 1 RPMs and Tier 2 managers. The risk-based COCs from Tables 2-4 and 2-5 were 
combined with COPCs exceeding RIDEM Residential and Industrial DECs to create one cumulative list of 
potential COCs for residential and industrial scenarios for all the subareas (Table 2-9a).  Sorting and 
removing duplicates, retaining the most conservative COC/PRG results, provides for one list of COCs for 
surface soil and subsurface soil for each of residential and industrial usages (Table 2-9b). 

Therefore, surface soil and subsurface soil in the Central Area will be addressed as media of concern in 
this FS.   

2.3.2 Groundwater  

Unacceptable risks were determined for hypothetical residential exposure to contaminants in groundwater 
in the North Waterfront Area (Table 2-6), Central Shipyard Area (Table 2-7), and Former Building 234 
Area (Table 2-8).  Further, unacceptable risk was determined for future industrial exposure to 
groundwater in the Central Shipyard Area (Table 2-7).  Groundwater will be addressed site-wide rather 
than by individual subarea (January 2014 Tier 2 Agreement), so the COCs were combined to create one 
cumulative list of COCs for residential and industrial scenarios site-wide (Table 2-11).  Site-wide 
groundwater will be addressed as media of concern in this FS. 

Vinyl chloride is included as a groundwater COC in Table 2-11 at the request of EPA, based on data from 
groundwater samples collected at MW-104 (upgradient well) in 1996 (see Table 1-8 and Appendix A; 
A.2).  Although the source of the vinyl chloride is upgradient of the site (see Section 1.3.2.2 and 
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Section 1.5.6), groundwater within the site will be monitored and subject to LUCs to protect receptors 
from potential future vapor intrusion from this analyte (see Section 5.1.2). 

2.3.3 Soil Gas 

The screening vapor intrusion evaluation conservatively estimated potential risk to future industrial 
workers and future residents from exposure to indoor air vapor from VOC groundwater contaminants.  
However, the vapor intrusion screening results showed no indication of the need to mitigate vapor issues 
under current industrial exposure scenarios.  At present, there are no buildings at the North Waterfront or 
at Former Building 234, so the vapor intrusion exposure pathway is incomplete for current land use.  
Therefore, the soil / indoor air vapor medium is a not medium of concern in this FS; however, remedial 
alternatives for groundwater will indirectly address vapor issues, as the potential vapors emanate from the 
COCs and other VOCs in groundwater at the site.  LUCs to address potential indoor air issues are 
expected to be a component of the selected alternative(s).  Issues associated with VOCs in the Former 
Building 234 Area are associated with an upgradient source of CVOCs (Building 7 – Power Plant, former 
UST site), which is being addressed separately from On-Shore. 

In the event new structures are constructed in these two subareas, there could be potential unacceptable 
risk.  To ensure protection of human health, a vapor intrusion evaluation or mitigation system will be 
needed for any future construction at the site, utilizing building-specific information and updated site data, 
until VOCs in groundwater are addressed.  

2.3.4 Chemicals of Concern 

Human health risk-based COCs were identified in the updated HHRA for those media with ILCR greater 
than 1×10-4 or a hazard index of 1 (Section 1.7; Table 1-1b).  These risk-based COCs, along with the 
ARAR-exceedance-based COPCs (Table 1-1a), were used to identify the complete list of CERCLA COCs 
for which PRGs are to be developed in this FS.  PRG development is discussed below in Section 2.4. 

Table 2-9b shows the cumulative final list of soil and subsurface soil COCs, PRG candidates, and 
selected PRG for each COC in the Central Area.  

Table 2-11 shows the groundwater COCs, PRG candidates, and selected PRGs for the site (site-wide). 

Contaminants exceeding state criteria (RIDEM Residential and Industrial DECs and Leachability Criteria) 
within each of the five subareas evaluated in the HHRA are identified in Table 1-1a—these are the 
COPCS which, if also in exceedance of background, were further evaluated in the FS as ARAR-based 
COCs.  Human health risk-based COCs were identified in the updated HHRA for those media with ILCR 
greater than (>) 1×10-4 or an HI > 1—these COCs are identified by the five subareas in Table 1-1b.  For 
soil, the risk-based COCs from the five subareas (Tables 2-4 and 2-5) were combined with the ARAR-
based COCs to create one cumulative list of potential COCs for residential and industrial scenarios for all 
five of the subareas (Table 2-9a).  

As a result of subarea reorganization there are now three subareas, of which only the Central Area is 
actionable for soils (see Appendix E and F).  By sorting, removing duplicates, and retaining the most 
conservative COC/PRG results, a cumulative final list of surface and subsurface soil COCs—showing 
PRG candidates and the selected PRGs for each COC—for the defined actionable soil area, the “Central 
Area,” was created.  This cumulative final list (Table 2-9b) provides for one list of COCs for surface soil 
and subsurface soil for each of residential and industrial usages.  There are no exceedances of RIDEM 
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DECs and background, and no RIDEM Leachability Criteria exceedances, in the Northern Area and 
Southern Area (see Appendix F). 

2.4 DEVELOPMENT OF PRELIMINARY REMEDIATION GOALS 

PRGs are evaluated for each medium and receptor having COCs resulting from the HHRA or from an 
ARAR-exceedance.  Table 2-9b shows the cumulative final list of surface and subsurface soil COCs, 
PRG candidates, and selected residential and industrial PRGs for each COC in the Central Area.  Table 
2-11 shows the groundwater COCs, PRG candidates, and selected PRGs for the site (site-wide). 

PRG exceedances are shaded in Tables 2-10a, 2-10b, and 2-12 for surface soil, subsurface soil, and 
groundwater, respectively.  The PRG exceedances for soil are shown on Figure 2-1, while the PRG 
exceedances for groundwater are shown on Figure 2-2.  

PRGs are medium-specific contaminant concentrations that are protective of human health and/or the 
environment given the possibility of exposures to human or ecological receptors.  PRGs can be risk-
based, that is, based on site-specific assumptions of receptor activity patterns and cumulative toxicity for 
the mixture of chemicals present at a site.  Alternatively, PRGs may be based on ARARs, which are 
chemical-specific regulatory standards for protectiveness that take into account protection of human 
health or ecological concerns in a generic manner across various settings.  PRGs are developed for the 
site as target cleanup goals for remedial actions that would reduce COC concentrations in site media of 
concern, and thereby mitigate risks to human health and the environment.  In this section, PRGs are 
selected for COCs for soil and groundwater using the following steps. 

Human health risk-based PRGs are developed by calculation of an acceptable risk using a back 
calculation for each medium and for each compound identified as a COC.  The COCs varied by subarea 
(i.e., North Waterfront, Central Shipyard, Former Building 234).  PRGs are defined for all media of 
concern and all exposure scenarios with unacceptable risks, for both current and future land use 
scenarios.  Although the site is not currently residential and there are no plans for residential use of the 
property in the future, PRGs for residential exposures to soil and groundwater are calculated and 
presented.  Appendix B describes the general methodology to develop risk-based PRGs for the soil and 
groundwater COCs at the site.  This appendix reflects the PRG development process based on the 
HHRA exposure unit.  It does not reflect the procedure used in the On-Shore FS of combining all soil 
COCs (risk-based or ARAR-based) into one soil action unit, the Central Area, and combining all 
groundwater COCs into one site-wide list, without recalculating risk-based PRGs with the new exposure 
assumptions.  

PRGs also are derived through identification of chemical-specific ARARs.  For example, MCLs are 
applicable criteria for groundwater at this site and therefore can be selected as PRGs.  The RIDEM DECs 
are considered PRG candidates for COPCs in media in which the HHRA identified an unacceptable risk.  

Finally, PRGs are adjusted so that they do not exceed applicable background conditions.  This provides 
assurance that remedial action goals are established that are reasonably attainable and measurable.  
Other risk management evaluations are also considered as appropriate to assure a PRG is not selected 
that either cannot be achieved, or is not appropriate for the site and its conditions. 

The residential and industrial PRGs developed for each receptor-medium combination are shown in 
Table 2-4 through 2-9b and Table 2-12.  These PRGs remain “preliminary” through the planning stages 
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and risk management steps until the ROD is finalized, at which time they become established cleanup 
levels. 

As seen in Tables 2-4, 2-5, 2-9a, and 2-9b, the RIDEM GA Leachability Criteria were candidate PRGs, 
but none were selected.  TCLP lead and total naphthalene values during the SASE exceeded GA 
Leachability Criteria (see Figure 1-7a and Appendix A [A.1]).  Lead and naphthalene will be investigated 
further at these locations and addressed via groundwater LTM if warranted (per January 2014 Tier 2 
Agreement). 

2.5 DEVELOPMENT OF REMEDIAL ACTION OBJECTIVES 

RAOs are medium-specific goals for protecting human health and the environment.  The RAOs are 
typically based on the media and COCs, exposure pathways, current and potential future receptors, and 
acceptable contaminant levels or range of levels for each exposure pathway.  Additionally, RAOs are 
developed to ensure compliance with ARARs.  The RAOs for On-Shore Derecktor Shipyard are as 
follows: 

Central Area 
• Prevent the incidental ingestion of and uncontrolled direct contact with surface and subsurface 

soil containing COCs that exceed human health cleanup goals. 
• Prevent future migration of soil COCs to groundwater. 

Site-Wide 
• Restore groundwater quality for the COCs to its beneficial reuse. 
• Prevent residential and industrial exposure to site groundwater until groundwater cleanup goals 

have been achieved. 
• Prevent residential and industrial exposure to vapors resulting from subsurface contaminants. 

2.6 ESTIMATION OF AREAS AND VOLUMES 

For the development of remedial alternatives, areas and volumes of soil and groundwater to which 
general response actions (GRAs) might be applied were determined, taking into account not only 
acceptable exposure levels (e.g., PRGs), but also site conditions and the nature and extent of 
contamination.  The basis for estimating the areas or volumes of contaminated soil and groundwater is 
discussed below. 

2.6.1 Soil 

The HHRA determined unacceptable risk associated with residential exposure to COCs in soil in the PCB 
Removal Area and Former Building 234 Area.  No unacceptable industrial risk was determined anywhere 
at the site.  However, there are exceedances of both RIDEM Residential and Industrial DECs, as well as 
RIDEM GA Leachability Criteria at the site (Figure 1-7a).  After further evaluation by the Tier 1 RPMs and 
Tier 2 managers of site data, risks, and historical site usage, the Central Area (24.3 acres) was defined 
for CERCLA soil remedial action(s) (Figure 2-1).  No soil action is necessary for the Northern Area or the 
Southern Area (January 2014 Tier 2 Agreement).  Therefore, the Central Area boundary is the Area of 
Attainment for surface and subsurface soils.  The volume of soils to be addressed for current/future 
residential and industrial receptors, assuming an average 5-foot depth to groundwater (vadose zone), is 
77,000 cubic yards.   
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The Navy intends to maintain industrial site usage only, so per RIDEM Remediation Regulations, the top 
2 feet of soil in the entire Central Area must comply with industrial surface soil PRGs:  approximately 
30,834 cubic yards (see Appendix C).  The nine locations with industrial surface soil PRG exceedances 
are identified on Figure 2-1.  

2.6.2 Groundwater 

The HHRA determined unacceptable risk associated with exposure to COCs in groundwater in the North 
Waterfront Area (residential), Central Shipyard Area (residential and industrial), and Former Building 234 
Area (residential).  However, groundwater will be addressed site-wide rather than by a defined subarea 
(January 2014 Tier 2 Agreement).  Figure 2-2 shows the locations of PRG exceedances in groundwater 
(2011 data) in the site-wide 34.5-acre groundwater Attainment Area (AA).  Note the groundwater AA 
corresponds to the soil gas AA for future industrial and residential scenarios. 

A low concentration TCE plume above PRGs can be discerned throughout the shallow aquifer in the 
North Waterfront Area.  TCE maximum concentration of 12.2 µg/L was detected at DSY-MW221.  Based 
on TCE concentrations in groundwater above its MCL of 5 µg/L, the plume is approximately 180 feet in 
width, 740 feet in length, and 16 feet in average depth (Appendix C).  The average depth to water was 
7 feet bgs.  Assuming an effective porosity of 0.24, which is reasonable for overburden materials of Site 
19, which include fill, silty sand and gravel, and glacial till, the volume of contaminated groundwater 
contained in the overburden materials is estimated as 2.2 million gallons.   

A wide area of mixed metals in dissolution above PRGs extends throughout the central portion of the site.  
Additional monitoring wells would be installed to further characterize aquifer conditions. The volume of 
metal-contaminated groundwater will be calculated as more groundwater data are collected.  These 
metals concentrations are above site-specific background levels.  Based on the limited groundwater data, 
a reasonable estimate of the volume of groundwater impacted by metals concentration in excess of the 
PRGs cannot be made.  However, as noted above, the FS assumes the site boundary as the 
groundwater AA. 
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3.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES 

This section presents the identification and screening of remedial technologies and process options that 
may be potentially applicable to meet the RAOs for the site.  The process starts with identifying and 
screening GRAs available to meet RAOs.  Applicable remedial technologies and process options that can 
be used to implement the response actions are then identified, screened, and eventually combined to 
form remedial alternatives for the Site 19 media of concern (soil and groundwater).  The NCP alternative 
evaluation criteria are also presented in this section.  The description of the remedial alternatives as 
assembled for each medium of concern, and a detailed evaluation of these remedial alternatives are 
provided in Section 4.0 (soil) and Section 5.0 (groundwater). 

Technology identification and screening are important preliminary steps in developing remedial 
alternatives.  In this phase of the FS, potentially applicable technology types and process options are 
identified.  The technologies and process options are then screened by evaluating each with respect to 
technical implementability, thereby reducing the number of options for further consideration.  The 
technologies and process options considered implementable are then evaluated in greater detail.  
Technologies and process options retained through this evaluation are subsequently developed into 
remedial alternatives. 

The steps for completing the identification, screening, and evaluation of technology types and process 
options are summarized below: 

• Develop GRAs for each medium of concern that will satisfy the RAOs. 
• Identify and screen representative remedial technologies and process options applicable to each 

GRA. 
• Evaluate and select representative technologies and process options. 
• Assemble remedial alternatives from retained technologies and process options. 
• Screening of remedial alternatives for detailed evaluation. 

3.1 GENERAL RESPONSE ACTIONS AND TECHNOLOGY EVALUATION 

GRAs presented in Office of Solid Waste and Emergency Response (OSWER) Directive No. 9355.3-01, 
Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA, were evaluated 
for their applicability to each site’s specific conditions, environmental media, the nature of the 
contaminants, and how the potential risks would be mitigated.  GRAs were selected based on the RAOs, 
the types and extent of contaminants present at the site.  In developing remedial alternatives, 
combinations of GRAs may be identified to fully address all RAOs. 

GRAs identified as applicable for remediating one or both of the two media, soil and groundwater, include 
the following: 

• No Action 
• Limited Action 
• Containment 
• Removal 
• Disposal 
• Treatment 
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A description of each GRA is provided below. 

No Action – Under the no action option, the affected media is left “as is,” without implementing any 
remedial technologies.  This option does not provide for monitoring or placing access restrictions on 
contaminated media.  Although this option requires no remedial action, it provides a baseline against 
which other GRAs can be evaluated. 

Limited Action – This GRA includes LUCs and monitoring.  Normally, LUCs include institutional 
controls (ICs) and access restrictions that may limit use or access to the media to reduce or eliminate 
risk of exposure of receptors to hazardous materials.  Access restriction measures may include 
physical barriers such as fencing, and/or signage to discourage access to the contaminated media.  
Typically, LUCs require regular follow-up inspections to verify their continued maintenance until 
cleanup goals have been reached.  A long-term monitoring (LTM) program to assure compliance and to 
assess changes in environmental conditions or changes as a result of natural attenuation can be part of 
this GRA.  While institutional controls and physical barriers alone do not reduce the toxicity, mobility, or 
volume of contaminated media through direct means, naturally occurring processes may reduce 
contaminant concentrations over an extended period of time.  Data generated from long-term 
monitoring activities would provide information to assist in determining the rate of contaminant 
concentration reductions through these naturally occurring processes, as well as the potential migration 
of COCs.  Monitoring would also provide information on which to base a decision regarding the need to 
implement additional remedial actions, should migration be observed. 

Containment – Containment technologies reduce potential exposure risks through the application of 
physical means.  Physical barriers help to prevent direct contact with contaminated media and control 
potential erosion or migration.  Barriers may consist of permeable covers or low permeability caps and 
may be comprised of natural or synthetic materials.  Containment also can be used to reduce the 
movement of the contaminated media by preventing erosion of materials and restricting surface water 
movement through the contaminated media that may cause contaminant transport and leaching.  

Removal – Removal technologies are used to collect contaminated media from their present locations 
and move them for subsequent disposal.  For soil, removal is typically performed by excavation 
equipment, such as excavators and backhoes.  For groundwater, removal would involve pumping to 
prevent passage of contaminated groundwater to downstream receptors.  Removal reduces the volume 
of contaminated media remaining onsite and allows site conditions to attenuate more rapidly than they 
would, had the contaminated media removal not occurred.   

Disposal – Disposal technologies are combined with removal and/or treatment technologies to develop 
alternatives to clean up contaminated media at the site.  Depending on the nature of the contaminated 
media, disposal may include the following options: disposal at an offsite Resource Conservation and 
Recovery Act (RCRA) Subtitle C/RCRA Subtitle D landfill or treatment, storage, and disposal facility 
(TSDF); or disposal on land at a designated onsite/on-station location.  Disposal in a properly secured 
and maintained manner reduces the movement of the contaminated media.   

Treatment – Treatment technologies can be implemented in-situ or ex-situ.  In-situ treatment 
technologies treat the contaminated media in place by reducing the contaminants’ toxicity, mobility, or 
volume.  In-situ treatment technologies are not always combined with other GRAs.  Ex-situ treatment 
technologies treat the contaminated media after that media has been removed from its current location.  
Ex-situ treatment technologies are combined with removal and often disposal options.  Ex-situ processes 
may further include both on-site and offsite options.  Treatment technologies reduce contaminant volume, 
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mobility, and/or toxicity.  Treatment options include technology types and process options using thermal, 
physical, chemical, and/or biological means.   

3.2 SCREENING OF TECHNOLOGIES 

Brief descriptions of preliminary screening, representative process options, and the detailed evaluation of 
technologies and process options retained in the preliminary screening are presented below.   

3.2.1 Preliminary Screening 

For the remediation of COCs in the media of concern, a variety of technologies and process options are 
available for each of the GRAs described in Section 3.1.  A range of these technology types and process 
options was identified and screened to focus on relevancy.  Summaries of the identification and 
preliminary screening of remedial technologies and process options appropriate for soil and groundwater 
are provided in Tables 3-1 and 3-2, respectively.  Many options were eliminated based on technology 
screening. 

3.2.2 Representative Process Options 

EPA guidance for conducting FSs recommends that one representative process option be selected for 
each GRA to simplify the subsequent development and evaluation of alternatives without limiting flexibility 
during remedy selection or remedial design (RD) (EPA, 1988).  Representative process options are 
selected from the technologies remaining after preliminary screening based on effectiveness, 
implementability, and cost.  The selected representative process options provide a basis for developing 
performance specifications during preliminary design.  Although specific process options are selected for 
alternative development and evaluation, these process options are intended to represent the broader 
range of process options within a general technology type.  The specific process for implementation of the 
remedial action may not be selected until the RD phase. 

Tables 3-3 and 3-4 identify the soil and groundwater representative process options chosen for further 
evaluation, respectively. 

3.2.3 Evaluation of Technologies and Representative Process Options 

Following the preliminary screening, retained technologies and process options are evaluated in greater 
detail prior to being selected for use in developing remedial alternatives.  One representative process 
option is selected, if possible, from each technology category to simplify subsequent development and 
evaluation of alternatives without limiting flexibility during remedy selection or RD.  The evaluation criteria 
include effectiveness, implementability, and cost, with a focus on effectiveness.  Brief descriptions of the 
criteria are as follows: 

Effectiveness - This criterion focuses on the potential effectiveness of process options in handling the 
estimated volume of media and meeting the remediation goals; the potential impacts to human health and 
the environment during construction and implementation; and how proven and reliable the process is with 
respect to the contaminants and conditions at the site. 

Implementability - The implementability evaluation encompasses both the technical and institutional 
feasibility of implementing a process.  Technical implementability was used in developing general 
response actions as an initial screen of technology types and process options, to eliminate those that are 
clearly ineffective or unworkable at a site.  Therefore, this subsequent, more detailed evaluation of 
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process options places greater emphasis on the institutional aspects of implementability, such as the 
ability to obtain permits, availability of treatment, storage, and disposal services, and availability of 
necessary equipment and resources.   

Cost – Cost plays a limited role in this screening.  The cost analysis is based on engineering judgment, 
and each process is evaluated as to whether costs are high, low, or medium relative to the other options 
in the same technology type.  If there is only one process option, costs are compared to other candidate 
technologies.   

3.3 EVALUATION OF TECHNOLOGIES AND REPRESENTATIVE PROCESS OPTIONS FOR SOIL 

For the remediation of contaminants in soil, a variety of technologies and process options are available 
for each of the GRAs described in Section 3.1.  A range of these technology types and process options 
was identified and screened to focus on only the relevant technologies and process options for this site.  
A summary of the preliminary screening of technologies and process options appropriate for soil is 
provided in Table 3-1.  The evaluation of the retained technologies and representative process options for 
soil remediation is provided in the following subsections.   

Only those technologies not eliminated in the initial screening (Table 3-1) or in the detailed evaluation 
presented in this section are included in Table 3-3 and retained for inclusion in remedial alternatives for 
soil.   

3.3.1 No Action 

Under no action, no remedial measures or institutional controls will be taken.  The NCP, per 40 CFR 
300.430, requires that a no-action scenario be considered in order to provide a baseline to which the 
other remedial technologies and alternatives can be compared.  In addition, the no action approach is 
generally acceptable when there are no current or potential threats to human health or the environment. 

• Effectiveness:  The no action option would not achieve RAOs because contaminants and 
associated risks would remain.  Human health risks associated with exposure to carcinogenic and 
non-carcinogenic contaminants in the soil are presumed to remain the same.  Long-term 
protection of groundwater would not be provided; and re-use of the property would be impeded. 

• Implementability:  No implementability considerations are associated with the no action option. 
• Cost: No cost would be required. 

Conclusion – The no action option is retained as a baseline, as required by the NCP. 

3.3.2 Limited Action 

Limited action includes minimum measures needed to reduce impacts to human health and does not 
include any remedial actions to protect the environment or minimize migration of either human health or 
ecological COCs.  This technology includes LUCs.   

LUCs are engineered or physical controls and/or administrative or legal mechanisms designed to protect 
public health and the environment from COCs at environmental cleanup sites.  Institutional controls (ICs) 
are non-engineered instruments such as administrative and/or legal mechanisms that impose restrictions 
on the use of contaminated property or resources.  Types of ICs include deed restrictions, deed notices 
and local ordinances.  Deed restrictions are enforceable restrictions that are placed on the property deed 
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and therefore stay with the property.  Deed notices are non-enforceable informational documents that are 
placed on the property deed to inform interested parties of important information related to the property.  
Local ordinances are administrative actions enacted by municipalities to limit property use or activities.  
Typically, LUCs may also include the performance of regular follow-up inspections to verify their 
continued maintenance until cleanup goals have been reached.  On non-federal property, the institutional 
controls that place restrictions are commonly recorded against property deeds.  On federal property, such 
as NAVSTA Newport, the restrictions may be placed on the NAVSTA Newport’s property management 
instruction.   

LUCs are used to limit future activities or uses of a site to prevent human contact with contaminated 
media.  Normally, LUCs would include a combination of ICs and engineered or physical controls to restrict 
access or reduce exposure.  Access restrictions are non-remedial controls that are installed to restrict or 
dissuade access to a property.  For example, fencing may be used as a barrier to restrict access to areas 
where contaminants are present at or near the surface, thereby limiting direct contact exposure for human 
receptors; and, the posting of signs may be used as a means of indicating areas where contaminants are 
present at or near the surface, thereby preventing direct contact exposure for human receptors.  The 
installation of access restriction measures would reduce human exposure to COCs present, but would not 
reduce infiltration or runoff of contaminants from the site.  Engineered or physical controls to reduce 
exposure can include caps or covers (soil or pavement).  These caps and covers include existing non-
remedial barriers and/or those implemented as part of the action.  The long-term maintenance of these 
controls provides for continued and effective means to reduce direct contact exposure for human 
receptors and reduce infiltration of contaminants from the site.  

LUCs commonly used to reduce exposure to contaminated media include prohibitions on installing water 
supply wells, restrictions on types of development allowed (e.g., no residential use), disturbing 
components of the remedy (digging into cover systems), and limitations on certain types of construction 
(e.g., excavation, construction of buildings with basements).  LUCs would be implemented in accordance 
with the Principles and Procedures for Specifying, Monitoring, and Enforcement of Land Use Controls and 
Other Post-ROD Actions, (DoD, 2004).  The manner in which LUCs are developed is currently through a 
document referred to as an LUC RD.  This document would define the limitations of the control and the 
applicability.  LUC RDs will be developed in accordance with applicable current guidance and agreements 
between the EPA and the Navy.  The LUC RD drafted by the Navy is approved by EPA and the state and 
is enforceable under the FFA. 

Any time that the Navy retains the property, the “activity” (in this case the “activity” is the NAVSTA 
Newport Public Works Department) enforces any LUC necessary.  Under the FFA, the Navy must allow 
access to the regulatory agencies to monitor and enforce LUCs; however, the manner in which the LUCs 
are to be enforced will be addressed in the ROD and the FFA.  The Navy’s policies for implementing 
LUCs and demonstrating that such controls remain protective at NAVSTA Newport were addressed in a 
letter from the Navy to RIDEM (NAVFAC, 2007).  The letter affirms the FFA requirement for the Navy to 
allow access to the State and EPA for inspection and enforcement activities. 

The LUC RD is tracked by the Navy through a centralized system to assure each LUC is maintained 
appropriately.  In the event that a property is sold or transferred, the Navy will create and record deed 
restrictions that will meet local and state requirements.  The restrictions presented in the LUC RD may 
limit allowable activities such as development of the site for residential or uncontrolled recreational use.  
Restrictions would also prevent the disturbance to any component of the remedy.  In accordance with the 
ROD, LUCs would be monitored and enforced as long as contaminants are present that pose a risk 
above CERCLA risk levels, as determined through the 5-year review process. 
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If the land is sold and released from Navy jurisdiction, the land use restriction that was incorporated into 
the base instruction is written into the deed for the new property and recorded against the property title.  
The format of the land use restriction would meet local or Rhode Island recording standards.  The 
regulatory standards for institutional controls in the State of Rhode Island are termed environmental land 
use restrictions (ELURs).  Currently there is no plan for excess of Navy property at or in the vicinity of 
Site19. 

In cases where LUCs, including base instructions or ELURs, are placed to address contamination at a 
site, the Navy must submit an annual report to the regulatory agencies documenting that all of the 
restrictions are being met.  The Navy is also required to take immediate action to correct any violations 
identified.  This report must be submitted every year and the obligations to enforce the restrictions remain 
as long as levels of contamination exceeding CERCLA risk levels remain on the property. 

• Effectiveness: LUCs could be applied to limit construction activities and limit future use of the 
property.  LUCs alone may not be effective in the long term to reduce risk.  LUCs are only 
effective if they are enforced properly.  No additional risks to human health and the environment 
would directly result from the imposition of LUCs. 

• Implementability: LUCs for soil on an active base, in the form of base instructions, can be easily 
implemented by the Navy.  Before any property transfer occurs from Navy control, the Navy 
would establish and record land use restrictions (in the form of an ELUR) against any deed 
created for the transferred property.  This can be readily implemented.  Monitoring and 
enforcement of land use restrictions would also be readily implemented by the Navy. 

• Cost: The costs associated with implementing LUCs would be relatively low.  Capital costs would 
be very low and few long-term costs would be incurred for monitoring and enforcing LUCs. 

Conclusion – LUCs are retained for development into remedial action alternatives.  LUCs can be 
effective based on the restrictions placed.  For example, a restriction that does not allow any residential 
use would prevent development of that area for residential use and prevent residential exposure, 
therefore mitigating risk to that receptor. 

3.3.3 Containment 

Containment measures are GRAs which utilize physical barriers to reduce potential threats to human 
health and the environment.  The level of containment for a given site is generally selected based on the 
conditions present at the site and the physical and chemical properties of the COCs.  Capping includes 
the placement of a physical barrier on the surface of the contaminated soil to prevent direct contact with 
COCs and reduce off-site migration of COCs via storm water runoff and migration through ground water.  
Capping may be appropriate for those areas where excavation (removal) or soil treatment may not be 
implementable, effective, or cost-effective.  The following containment technologies and process options 
for contaminated soil are evaluated in this section. 

3.3.3.1 Impermeable Cap 

Impermeable capping involves installing an impermeable barrier over the contaminated soil to restrict 
access to the contaminated soil and to reduce infiltration of water (i.e., precipitation) into the subsurface 
or onto the surface where erosion is likely to take place.  Such barriers are appropriate where soil 
contamination threatens groundwater or surface water, and is typically used for the purposes of reducing 
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the leaching of contaminants from soil to groundwater.  Re-grading of soil prior to capping may be 
required.  Cap materials can either be natural or synthetic.  Frequently used materials include low-
permeability clay, bentonite enhanced soils, and geomembranes such as liner low density polyethylene, 
polyvinyl chloride, and Hypalon®.  The most effective single-layer impermeable caps are composed of 
concrete or bituminous asphalt.  It is used to form a surface barrier between contaminated soil and the 
environment.  An asphalt/concrete cap would reduce leaching through the contaminated soil into 
groundwater. 

• Effectiveness: Impermeable cap would effectively prevent direct exposure to contaminated soil 
and reduce the migration of COCs from the site.  Capping is a reliable technology that would 
reduce risk by providing a barrier between contaminated soil and potential receptors.  
Impermeable cap can be effective in reducing the infiltration of water and consequently, any 
potential leaching of contaminants from unsaturated soil to groundwater.  Capping does not 
eliminate the natural flow of groundwater through the subsurface; any contaminated soil in the 
saturated zone would remain a possible continuing source of contamination to groundwater if the 
COCs are leaching.  Capping only isolates existing soil contamination at the surface, offering no 
decrease in contaminant mass.  Since contaminated soil remains in place, the long-term 
effectiveness of capping depends on adequate long-term cap maintenance. 

• Implementability: Construction of an impermeable cap is implementable at Site 19 for hot spot 
areas.  Site conditions are amenable to installation of asphalt/concrete cap within specific 
areas.  Remedial activities involving re-grading and capping are relatively common and can be 
conducted by many contractors.  No permits or other administrative requirements would be 
necessary for construction activities, although because the contaminated soil is left in place, there 
would be requirements to manage it over time.  LUCs would be required in conjunction with 
capping to limit the future use of the capped areas or actions that may damage the cap.  Long-
term operation and maintenance (O&M) of the cap system and groundwater monitoring would 
also need to be implemented. 

• Cost: The capital costs for impermeable cap construction are moderate to high, depending on the 
size of the areas to be capped.  Long-term O&M costs of asphalt/concrete cap are low.  

Conclusion – Due to existing pavement at the site, isolating small areas of soils in place with 
asphalt/concrete caps in conjunction with LUCs would prevent exposure to contaminated soil, and would 
reduce the possibility of COCs leaching from soil to groundwater.  One TRZ is thought to need a new 
layer of contiguous pavement.  Therefore, asphalt/concrete cap is retained for further consideration in the 
development of remedial action alternatives.   

3.3.3.2 Permeable Cover 

Permeable covers involve installing a soil barrier over the contaminated soil to assist in the restriction of 
access to the contaminated soil.  Cover materials are typically natural materials but could include 
geosynthetic separation or marker layers.  The soil cover would reduce the amount of leachate 
generated, prevent human contact with landfill contaminants and wastes, and prevent erosion and off-site 
migration of COCs from the surface of the landfill.  Soil cover would include two layers that RCRA 
Subtitle D regulations (40 CFR 258.60) require as a minimum for a municipal solid waste landfill, including 
a 6-inch thick vegetative/protective layer of earthen material that is capable of sustaining native growth 
and an 18-inch thick layer of earthen material with permeability not greater than 1 x 10-5 centimeter per 
second. 
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• Effectiveness: Installation of a soil cover would achieve the RAO for preventing direct exposure to 
contaminated soil.  Soil cover would not be effective in preventing infiltration or potential leaching 
of contaminants from unsaturated soil to groundwater.  The effectiveness of a soil cover in 
preventing direct exposure to contaminants depends on maintenance over time.  Because 
contaminated soil remains in place, LUCs would be required in conjunction with the soil cover to 
limit the future use of or intrusion into the covered areas. 

• Implementability: Construction of a soil cover is readily implementable at the site.  Specialized 
construction techniques are not required, and qualified contractors and necessary cover materials 
are readily available.  Earthwork requirements would be similar to those described for an 
impermeable cap. Site conditions at Site 19 are amenable to installation of soil over small areas.  
Remedial activities involving re-grading and capping are relatively common and can be 
conducted by general earthwork contractors.  No permits or other administrative requirements 
would be necessary for construction activities.  Contaminated soil would be left in place, LUCs 
and long-term O&M would also need to be implemented. 

• Cost: The capital costs for soil cover are low to moderate, depending on the size of the areas to 
be capped.  Long-term O&M costs of impermeable cap systems can be moderate.   

Conclusion – Isolating areas of contaminated soils in place with a soil cover, in conjunction with LUCs, 
would prevent exposure to contaminated soil.  It should be noted that the waste is not permanently 
addressed with covering in place, but merely prevents direct exposure with management practices in 
place.  Soil cover is retained for further consideration in the development of remedial action alternatives.   

3.3.4 Removal 

Removal is the physical extraction of COCs from their original location.  Removal by itself cannot be a 
stand-alone remedial alternative as the removed material requires disposal or treatment and disposal.  

3.3.4.1 Excavation 

Bulk excavation involves the large-scale removal of contaminated soil.  Selective excavation involves the 
removal of limited or localized areas of contaminated soil.  Traditional excavation equipment such as 
hydraulic excavators, bulldozers, wheel loaders, and off-road dump trucks are typically used.  The 
excavated material could be loaded onto trucks and hauled over the road to an approved treatment or 
disposal facility, or could be treated at the site or another location at NAVSTA Newport.  Open 
excavations would be backfilled using clean fill or treated soil. 

• Effectiveness: Excavation is an effective technology to address contaminated soil at Site 19.  This 
technology, combined with subsequent treatment and/or disposal, would be a permanent solution 
and achieve the RAOs.  The principal risks associated with excavation involve the potential 
migration of the excavated material by dust entrainment and erosion during handling.  These 
concerns would be minimized by dust control measures such as wetting, and secondary 
containment of the equipment. 

• Implementability: Excavation is readily implementable for reasonable sized portions of vadose 
zone soil (soil above the groundwater table).  Specialized construction techniques are not 
required, and qualified contractors and necessary equipment are readily available.  Excavation 
would require protection of the site surface water and implementation of erosion and sediment 
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control measures.  If excavated materials are disposed of offsite, transportation and TSDF 
requirements must be met. 

• Cost: The capital costs range is dependent on area affected.  Excavation of small localized hot-
spots could be cost effective.  Assuming typical unit costs for excavation, backfill, and offsite 
disposal, the total cost of such a scenario would be considered low. 

Conclusion – Excavation is effective and implementable.  As excavation is a precursor to other remedial 
options including disposal, treatment and/or containment, it is retained for further evaluation.  Removal of 
contaminated soil by bulk and/or selective excavation is retained for development of remedial action 
alternatives. 

3.3.5 Disposal 

Disposal can be accomplished by the placement and consolidation of contaminated soils in off-site 
permitted landfill or waste treatment facilities.  Disposal options for the contaminated soils are dependent 
on their physical and chemical characteristics. 

3.3.5.1 Off-Site Disposal 

Excavated waste would be containerized and transported to an off-site TSDF for final treatment or 
disposal.  Characterization of the waste materials would be required to identify the proper disposal 
options.  Hazardous waste would be transported to a RCRA Subtitle C (i.e., permitted) facility, and non-
hazardous waste would be transported to a RCRA Subtitle D landfill. 

The types of landfills considered are hazardous waste landfills and non-hazardous waste landfills.  Non-
hazardous waste landfills include municipal waste landfills and construction/demolition waste landfills.  
Hazardous and non-hazardous waste landfills are currently available off-site to accept wastes. 

• Effectiveness: Disposal of contaminated soil at a landfill would achieve the RAOs by preventing 
direct exposure to COCs in soil.  Since the soil includes inorganic COCs which are not easily 
treated, a landfill may be required for ultimate disposal.  The technologies available include a 
hazardous waste landfill and a non-hazardous waste landfill.  The selection of one landfill over 
another depends on the relative toxicity of the contaminated soil, the risks associated with their 
disposal, and the regulatory requirements. 

• Implementability: Off-site disposal is implementable, although availability of off-site landfill 
capacity may be limited.  For off-site landfill disposal, transportation requirements must be met to 
transport the contaminated soil from NAVSTA Newport.  Treatment of the contaminated soil, in 
compliance with RCRA land disposal restrictions (LDRs), is not anticipated to be required based 
on the concentrations measured.  Off-site disposal facilities with these treatment capabilities are 
available, but may limit the landfills available for waste acceptance.  Local Rhode Island landfills 
are limited; however, equipment and resources needed to transport the contaminated soil are 
readily available.  

• Cost: For disposal in off-site landfills, the capital costs are moderate to high depending on the 
transportation distance to the landfill.  Disposal in hazardous waste landfills is the most expensive 
of the landfill options (not anticipated), while disposal in a non-hazardous waste landfill is less 
expensive. 
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Conclusion – Off-site disposal is an effective technology that would support the removal of contaminated 
soil and is implementable when using existing off-site disposal facilities.  However, it should be noted that 
the waste is not permanently addressed with land disposal; the location of the waste is simply transferred 
from the site to a facility with management practices in place.  It is appropriate to address small quantities 
of contaminated soils in this manner.  Off-site disposal is retained for development of remedial action 
alternatives. 

3.3.6 Summary of Retained Technology and Process Options for Soil 

Table 3-3 shows the technologies and process options retained for development of remedial alternatives 
for contaminated soil.  

3.4 EVALUATION OF TECHNOLOGIES AND REPRESENTATIVE PROCESS OPTIONS FOR 
GROUNDWATER 

For the remediation of contaminants in groundwater, a variety of technologies and process options are 
available for each of the GRAs described in Section 3.1.  A range of these technology types and process 
options was identified and screened to focus on only the relevant technologies and process options for 
this site. 

A summary of the preliminary screening of technologies and process options appropriate for groundwater 
is provided in Table 3-2.  Many process options were eliminated based on technology screening.  
Groundwater remediation technologies and process options retained after the preliminary screening are 
presented in Table 3-4.  The evaluation of the retained technologies and process options for groundwater 
remediation is provided in the following subsections. 

3.4.1 No Action 

The no action option is considered to provide a baseline level to which other remedial technologies and 
alternatives can be compared.  Under this option, no removal or treatment of the contaminated 
groundwater would occur.  However, 5-year reviews will be included. 

• Effectiveness: This option would not be effective in achieving the RAOs for contaminated 
groundwater.  This option would not allow the evaluation of either potential contaminant 
reduction through natural attenuation or potential contaminant migration off-site, because no 
monitoring would be performed. 

• Implementability: There are no implementability considerations associated with the no action 
option except conducting 5-year reviews. 

• Cost: The cost to implement no action would be low since no remedial actions or LUCs would be 
implemented.  The costs associated with no action would be limited to completing the CERCLA-
required 5-year review of site status. 

Conclusion – The no action option is retained for  baseline comparison purposes as required by the NCP. 

3.4.2 Limited Action 

Limited actions involve a combination of limited site actions and LUCs to reduce exposure of human 
receptors to groundwater COCs present at the site.  The components of limited actions for groundwater 



FEASIBILITY STUDY 
SITE 19 – ON-SHORE DERECKTOR SHIPYARD, NAVSTA NEWPORT, RI 

\\tt.local\nus\nor\Library\(0057)_CTO 165\Newport_On-Shore\FS 3-11 CTO 165 

that are included in this evaluation are LUCs, groundwater monitoring, and natural attenuation.  Under 
limited actions, no active removal or treatment of contaminated groundwater is conducted to reduce or 
prevent potential human exposure. 

3.4.2.1 Land Use Controls 

LUCs would be established to restrict activities within the current Navy base for the purpose of preventing 
use of groundwater until the groundwater PRGs are met.  Follow-up inspections would be conducted to 
ensure that the LUCs are being upheld at the site as long as groundwater contaminants are present that 
pose a risk above CERCLA risk levels. 

LUCs would be implemented in accordance with the Principles and Procedures for Specifying, 
Monitoring, and Enforcement of Land Use Controls and Other Post-ROD Actions, (DoD, 2004).  LUC RDs 
will be developed in accordance with applicable current guidance and agreements between the EPA and 
the Navy. The LUCs are tracked by the Navy through a centralized system to assure each LUC is 
maintained appropriately.  In the event that a property is sold or transferred, the Navy will create and 
record deed restrictions that will meet local and state requirements.  These restrictions may limit future 
activities such as the installation of groundwater supply wells, or minimize the potential for future 
exposure to contaminated groundwater.  Restrictions also would prevent the disturbance to any 
component of the remedy (monitoring wells).  LUCs would be monitored and enforced as long as 
groundwater contaminants are present that pose a risk above CERCLA risk levels. 

• Effectiveness: LUCs would not remove COCs from groundwater or restore aquifer quality; 
however, LUCs would effectively minimize potential human health risks associated with exposure 
to COCs in groundwater.  No additional risks to human health and the environment would directly 
result from the imposition of LUCs. 

• Implementability: LUCs would be implemented at the active base through base instructions 
created and enforced by the Navy.  Before any property transfer were to occur, the Navy would 
establish and record land use restrictions as an LUC RD, and upon transfer, revise the LUCs to 
an ELUR against any deed created for the transferred property.  This could be readily 
implemented.  Monitoring and enforcement of LUCs would also be readily implemented by the 
Navy. 

• Cost: Capital costs would be very low and limited O&M costs would be incurred for 
monitoring/enforcing the LUCs because only administrative actions would be taken.   

Conclusion – Use of LUCs with inspections to meet RAOs for protection of human health from exposure 
to COCs in groundwater is retained for development into remedial action alternatives. 

3.4.2.2 Groundwater Monitoring 

Sampling and analysis of groundwater throughout the areas where COCs exceed PRGs could be used to 
evaluate changes in concentrations of groundwater COCs and other groundwater chemical parameters.  
Monitoring also could be used to assess the progress of any natural attenuation or the progress of active 
groundwater remediation. 

• Effectiveness: Groundwater monitoring by itself would not reduce the toxicity, mobility, or volume 
of contaminants in the groundwater.  However, periodic groundwater monitoring and evaluation of 
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contaminant migration data would help to determine if LUCs need to remain in place if they are 
selected, and to anticipate and take action to prevent potential adverse impacts, such as 
contaminant transport offsite.  Monitoring would also be helpful in measuring and evaluating the 
effectiveness of any other groundwater remediation efforts and source control measures. 

• Implementability: A groundwater monitoring program could be readily implemented since 
sampling and laboratory analysis techniques are routine actions.  Monitoring wells are currently in 
place. New monitoring wells would be installed if additional wells were necessary. 

• Cost: Capital costs would be incurred only if additional monitoring wells were installed.  O&M 
costs for periodic groundwater monitoring would be relatively low. 

Conclusion – Groundwater monitoring by itself would not achieve any of the remedial action objectives 
for groundwater.  However, in combination with other process options, it is a viable means of assessing 
the impact of remedial measures on the contaminant levels and extent in groundwater, surface water, and 
residential wells.  Groundwater monitoring will be retained for the development of remedial alternatives for 
groundwater. 

3.4.2.3 Natural Attenuation 

Natural attenuation relies on natural processes to achieve site-specific remedial objectives without active 
remediation offered by engineered alternatives.  The natural processes consist of a variety of physical, 
chemical, or biological processes that would attenuate dissolved organics and inorganics and reduce the 
mass, toxicity, mobility, volume, or concentration of contaminants in groundwater.  These processes 
include volatilization, dilution, sorption, biodegradation, dispersion, chemical or biological stabilization, 
transformation, or destruction of contaminants.  Unlike natural attenuation of organic contaminants, 
natural attenuation of metals does not result in the actual destruction of contaminants.  The natural 
attenuation of metals relies upon the dilution or immobilization of the mineral into a stable and/or nontoxic 
species.  If stabilization and/or toxicity reduction is occurring via natural processes, then natural 
attenuation is occurring. 

Conceptually, once it was confirmed that such attenuation is occurring, groundwater monitoring would be 
conducted at regular intervals to monitor the progress of the natural attenuation in immobilizing and/or 
changing the groundwater COCs.  It would be required to determine a timeframe to reach an unrestricted 
use condition for the groundwater at the site.  Samples from existing wells within AAs would be regularly 
collected and analyzed for natural attenuation parameters such as ORP, dissolved oxygen (DO), pH, 
alkalinity, temperature, conductivity, total organic carbon (TOC), ferrous and total iron, sulfur compounds, 
nitrogen compounds, orthophosphate, chloride, metabolic gases and other major cations and anions, as 
well as for the COCs, themselves. 

The 2011 groundwater sampling results indicated a decrease in the TCE concentrations since the 1996 
SASE investigation.  The two most highly TCE-contaminated wells installed during the SASE field 
activities have shown decreasing trends in TCE concentrations from 1996 to 2011:  DSY-MW03 (from 
32.5 µg/L to 7.35 µg/L) and DSY-MW12 (from 16 µg/L to 9.61 µg/L).  DSY-MW08 located in Former 
Building 234 Area has shown decreasing trends in the metal concentrations from 1996 to 2011: arsenic 
(from 15.6 µg/L to 1.3 µg/L), iron (from 5,660 µg/L to 459 µg/L) and manganese (from 3,410 µg/L to 
532 µg/L). 
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• Effectiveness: Natural attenuation may be effective in reducing concentrations of TCE and metals 
in groundwater over the long-term.  Limited historical sampling events are available and more 
data over time would be necessary for further evaluating the effectiveness of natural attenuation 
at the site following EPA MNA guidance.  Groundwater monitoring would provide an effective 
means of evaluating the changing concentrations of COCs in groundwater and of assessing the 
rate of decrease of these concentrations. 

• Implementability: Natural attenuation would be easy to implement.  Groundwater monitoring and 
natural attenuation evaluation could readily be performed, and the necessary resources are 
available to provide these services. 

• Cost: The capital and O&M costs for natural attenuation would be relatively low, depending on the 
frequency an duration of the effort. 

Conclusion – Natural attenuation is retained in conjunction with groundwater monitoring as a potential 
remedy—monitored natural attenuation (MNA) for the groundwater COCs. 

3.4.3 Removal 

Groundwater removal consists of the physical extraction of the impacted groundwater from their original 
location.  Removal by itself cannot be a standalone remedial alternative as the removed material requires 
disposal and or treatment.  The only technology and process option considered under this GRA is 
groundwater extraction with wells. 

3.4.3.1 Extraction Wells 

The extraction well option would use a pumping system composed of a series of wells to intercept 
contaminated groundwater.  The contaminated groundwater requires treatment and eventual disposal 
either via re-injection or on-site discharge.  The wells used in a groundwater extraction system are 
normally designed and situated to provide optimum efficiency in capturing contaminated groundwater 
while minimizing the collection of uncontaminated groundwater.  

• Effectiveness: Groundwater extraction is an established and proven technology for the removal of 
contaminated groundwater.  This technology is reliable and has minimal effects, if any, on human 
health and the environment during its implementation.  The effectiveness of a groundwater 
extraction system depends largely on the extent of contamination and site-specific geology and 
hydrogeology.  Removal by itself would not achieve the remediation goals; however, it could be 
utilized in conjunction with treatment and/or disposal approaches 

• Implementability: Groundwater removal through a pumping well system could be implemented at 
the site.  This technology uses readily available equipment and techniques and has been widely 
used. Implementation of this technology would require long-term O&M.  Required maintenance 
may include periodic replacement of mechanical components and well flushing to remove fine-
grained material that may clog the wells.  

• Cost: Capital and O&M costs for groundwater extraction would be moderate to high, depending 
on the extent of the contaminated plume to be remediated and the number of wells to be installed 
and maintained.  Operation and maintenance costs would be expected to be low to moderate 
depending upon the pump sizes and required maintenance. 
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Conclusion – While groundwater extraction is possible, its application at the northern part of the site 
where low concentrations of TCE (maximum at 12.2 µg/L in 2011) is present would not be applicable.  
Pump and treatment is the proven technologies to address the metal COCs in groundwater.  However, 
groundwater is tidally influenced at this site, and is hydraulically connected to the seawater in 
Narragansett Bay.  Also, the ubiquitous metal COCs extend throughout the Central Shipyard Area and 
Former Building 234 Area but no source/plume has been identified.  Therefore, groundwater extraction is 
not retained for further development into remedial action alternatives. 

3.4.4 In Situ Treatment 

Treatment of the contaminated groundwater may include implementation of various technologies to 
reduce their toxicity, volume or mobility.  In-situ treatment technologies remove the contaminants from 
groundwater and treat the groundwater without removal from the subsurface.   

The following technologies and process options are evaluated: 

• Enhanced In Situ Bioremediation (EISB) 
• In Situ Chemical Oxidation (ISCO) 

3.4.4.1  Enhanced In Situ Bioremediation (EISB) 

EISB involves the use of microorganisms, primarily bacteria, actinomycetes, and fungi, to breakdown 
hazardous organic compounds into nontoxic or less toxic forms. In-situ enhanced bioremediation includes 
biostimulation and bioaugmentation.  Biostimulation consists of using an electron donor compound to 
cause reductive dehalogenation and/or an oxygen-release compound to enhance the activity and growth 
of indigenous microorganisms and natural biodegradation processes.  Bioaugmentation consists of using 
a bacterial culture to increase the naturally occurring microorganism population and to provide organisms 
specifically targeted to the degradation of COCs. 

For the northern portion of Site 19 (TCE plume), in situ biostimulation would consist of an electron donor 
compound such as a lactate or emulsified oil substrate to enhance the anaerobic reductive dechlorination 
of the CVOCs. For example, TCE can be transformed to ethene, carbon dioxide, and water though 
anaerobic reductive dechlorination process. 

In-situ bioaugmentation could consist of injecting a specialized bacterial culture, such as 
Dehalococcoides sp. (DHC), to enhance the dechlorination of TCE if indigenous microorganisms are not 
sufficient.  The electron donor compound and/or bacterial culture would be injected into the TCE plume(s) 
using multiple injection points or injection wells. 

• Effectiveness:  Biostimulation with an electron donor compound and bioaugmentation with the 
use of DHC are fairly well-proven technologies for the complete dehalogenation of non-degraded 
chlorinated solvents (e.g., TCE) from groundwater.  The effectiveness of these technologies 
sometimes might need to be demonstrated through site-specific treatability testing, including a 
microcosm study.  A microcosm study would help to verify that the necessary microorganisms are 
present/active in site groundwater and would help to evaluate the effectiveness of various 
amendments needed to assist the bioremediation process.  

• Implementability:  EISB is implementable. Pilot testing may be needed to support the design of 
injection wells. Many qualified contractors would be available for the implementation of this 
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technology. Because of the relatively large surface area, application of an electron donor 
compound and bacterial culture would best be accomplished through injection wells.  

• Cost:  Capital and O&M costs for in-situ enhanced bioremediation would be moderate to high.  

Conclusion – In-situ enhanced bioremediation is retained for the development of groundwater remedial 
alternatives. 

3.4.4.2  In Situ Chemical Oxidation (ISCO) 

ISCO involves the injection of chemical agents into a contaminant plume, and can be used to remediate a 
variety of organic and inorganic compounds, including some that are resistant to natural degradation. The 
chemical agents promote the generation of highly reactive hydroxyl radicals that react with COCs such as 
TCE and result in the oxidative cleavage of the carbon-to-carbon bond, yielding water, carbon dioxide, 
oxygen, and dilute hydrochloric acid as by-products. In situ, heat-activated chemical oxidation has been 
used to treat some SVOCs (e.g., pentachlorophenol) in groundwater, combining an electrical resistance 
heating system and chemical oxidation injection technologies using sodium persulfate. Neither of these 
technologies would be effective directly treating metals.  However, the oxidant can be used to manipulate 
the redox geochemistry to remove target metals from solution (indirectly a “bio-precipitation” scenario). 

Traditionally, the chemical agents used for ISCO have included powerful oxidants such as iron-catalyzed 
hydrogen peroxide (known as Fenton's Reagent), sodium persulfate, or potassium permanganate.  More 
recently, milder oxidants such as catalytically complexed sodium percarbonate (marketed as RegenOx™) 
have also been successfully used.  Similar to in situ biological treatment additives, ISCO reagents are 
generally injected in the contaminant plumes using multiple permanent injection wells or more typically 
using direct push technology (DPT) injection points.   

• Effectiveness:  ISCO with strong oxidants such as those listed above is a well-established 
technology that could be effective for the direct destruction of VOCs and CVOCs in groundwater.  
Oxidants can be used to adjust the pH and oxidation-reduction potential (ORP) of an aquifer to 
change the state of certain metals (e.g., manganese).  However, the chemical reactions that 
result from the application of strong oxidizing agents typically generate large quantities of heat 
and high pressures that can drastically alter subsurface characteristics and even result in 
hazardous conditions.  ISCO with milder oxidants such as catalytically complexed sodium 
percarbonate (noted above) could also be effective.  A significant advantage of the milder 
oxidants is that they do not result in the generation of high heat and pressure, which means that 
they are safer and can be used much more easily and in a much more widespread fashion.  
However, the effectiveness of milder oxidants is not as well documented as that of stronger 
oxidants, and therefore treatability testing, preferably of the pilot-scale type, would be highly 
desirable to confirm effectiveness and to determine injection system design criteria. 

ISCO with either strong or mild oxidants may not be cost-effective for the removal of metals from 
solution to meet the respective groundwater PRGs and to restore aquifer quality. ISCO is 
generally better suited to the treatment of high concentration hot spots and source areas of 
organic contaminants.  

• Implementability:  ISCO is implementable, although with some difficulty, due to the presence of 
COCs in both the overburden material and into the lower fractured bedrock. A tight spacing of 
injection points may be required in order to achieve the required substrate contact, and injection 
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into bedrock may be difficult to accomplish.  Pilot testing may be needed to support the design of 
injection wells / DPT temporary injection points.  Qualified contractors specializing in the 
application of this technology are relatively available.  Based on the heterogeneity of subsurface 
materials at the site, application of an oxidant may best be accomplished through direct injection 
rather than by recirculation, although placement of injection points may interfere with current site 
operations. Pilot tests to select a reagent might also be required. The chemical reactions that 
result from the application of strong oxidizing agents typically generate large quantities of heat 
and high pressure that can drastically alter subsurface characteristics and even result in 
hazardous conditions if not carefully administered.  Most of the site is paved and the water table 
is high, which needs to be considered in the selection process.  

• Cost:  Capital and O&M costs for ISCO to address metals in groundwater would be high.  

Conclusion – ISCO is retained in combination with other technologies and process options for the 
development of remedial alternatives. 

3.4.5 Summary of Retained Groundwater Process Options 

Table 3-4 shows the technologies and process options retained for development of remedial alternatives 
for contaminated groundwater.  

3.5 DEVELOPMENT AND SCREENING OF REMEDIAL ALTERNATIVES 

3.5.1 Rationale for Development of Remedial Alternatives 

Remedial alternatives are developed to comply with regulatory criteria applicable to the site conditions 
and the media of concern.  As defined in the NCP, the goal for the FS process is to select remedies that 
are protective of human health and the environment, that maintain protection over time, and that minimize 
untreated waste.  The criteria for identifying potentially applicable technologies to achieve these goals are 
provided in EPA guidance (EPA, 1988) and the NCP.  A statutory preference for remedies that will result 
in a permanent and significant decrease in toxicity, mobility, or volume of the hazardous substance, 
pollutant, or contaminant and provide long-term protection is identified in Section 121 of CERCLA, as 
amended.  In addition, the NCP requires that certain expectations be considered in developing and 
screening remedial alternatives.  These expectations are as follows: 

• Treatment will be used to address the principal threats posed by the site, wherever practical.  
Principal threats are considered to be liquids, areas contaminated with high concentrations of 
toxic compounds, and highly mobile materials, if present. 

• Engineering controls, such as containment, will be used for waste that poses a relatively low, 
long-term threat and for which treatment is impractical. 

• A combination of methods will be used, as appropriate, to achieve protection of human health and 
the environment.  In appropriate site situations, treatment of principal threats will be combined 
with engineering controls and institutional actions for treatment residuals and untreated waste. 

• Institutional controls, such deed restrictions, deed notices and local ordinances, will be used to 
supplement engineering controls for short- and long-term management to prevent or limit 
exposure to hazardous substances, pollutants, or contaminants. 
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• The use of innovative technologies will be considered when such technologies offer the potential 
for comparable or superior treatment performance or implementability, fewer or lesser adverse 
impacts than other available approaches, or lower costs for similar levels of performance than 
previously demonstrated technologies. 

• Environmental media will be returned to their beneficial uses, wherever practical, within a time 
frame that is reasonable, given the particular circumstances of the site.  When restoration of a 
medium is not practical, actions are expected to prevent further migration and exposure to 
contaminated media and to evaluate further risk reduction measures. 

The primary purpose of the FS is to evaluate the information provided in the SASE reports (B&R, 1997; 
Tt, 2013), assess site conditions, and develop an appropriate range of remedial alternatives for soil and 
groundwater to allow remedy selection.  The development of alternatives should reflect the scope and 
complexity of the site problems that are being addressed.  Development of alternatives for the site is 
based on the following: 

• Technologies and process options remaining after the screening evaluations  
• Land use and exposure scenarios 
• PRGs for soil and groundwater  
• ARARs 

The purpose of providing a range of alternatives is to ensure that all reasonable GRAs are represented 
and evaluated.  A range of alternatives is required by CERCLA to develop alternatives that differ in time 
to cleanup, cost, scope of remediation, and to evaluate different remedial process options that provide 
differing benefits and detriments.  The technically feasible technologies retained for further evaluation in 
the above text and in Tables 3-3 (soil) and 3-4 (groundwater) are combined to form remedial alternatives 
that provide varying levels of risk reduction. 

3.5.2 Assembled Remedial Alternatives 

Detailed descriptions and evaluations of these alternatives are presented for soil and groundwater in 
Section 4.0 and Section 5.0, respectively.  The following section presents the alternative evaluation 
criteria. 

3.5.2.1 Soil Alternatives  

The following alternatives were developed to address the soil COCs in the Central Area. 

• Alternative S-1 – No Action 

• Alternative S-2 – Cover and LUCs.  Cover industrial surface soil PRG-exceedance areas with 
either soil or paving to match existing cover type, and apply LUCs to address residential PRG 
exceedances.  The LUCs will address maintenance of these soil or paving covers and of the 
existing engineered or physical pavement/cover to reduce exposure to soils..  All LUCs will 
include long-term monitoring (inspection and reporting) of all engineered covers (pavement 
and/or soil) to ensure continued and effective means to reduce direct contact exposure for human 
receptors and compliance with use restrictions.  Additionally, because the existing covers at these 
locations also may contribute to the site conditions which are thwarting the soil leaching of lead 
and naphthalene into the groundwater, the constituents found to exceed RIDEM Leachability 
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Criteria, the LUCs to maintain these covers will also sustain the current conditions which have 
demonstrated effectiveness in reducing the infiltration of these constituents. 

• Alternative S-3 – Cover, Excavation and Off-Site Disposal, and LUCs.  Implement a combination 
of hot spot excavations/backfill with soil or paving to match existing cover type to address 
industrial surface soil PRG exceedances, justify covering hot spots (if any) that can't be 
excavated based on access, and apply LUCs to address residential PRG exceedances.  The 
LUCs will address maintenance of these soil or paving covers and of the existing engineered or 
physical pavement/cover to reduce exposure to soils.  All LUCs will include long-term monitoring 
(inspection and reporting) of all engineered covers (pavement and/or soil) to ensure continued 
and effective means to reduce direct contact exposure for human receptors and compliance with 
use restrictions.  Additionally, because the existing covers at these locations also may contribute 
to the site conditions which are thwarting the soil leaching of lead and naphthalene into the 
groundwater, the constituents found to exceed RIDEM Leachability Criteria, the LUCs to maintain 
these covers will also sustain the current conditions which have demonstrated effectiveness in 
reducing the infiltration of these constituents. 

The key components of Soil Alternatives S-1 through S-3 are identified on Table 4-1. 

3.5.2.2 Groundwater Alternatives  

The following alternatives were developed to address the groundwater COCs in site-wide groundwater. 

• Alternative G-1 – No Action 
• Alternative G-2 – MNA and  LUCs  
• Alternative G-3 – In Situ Treatment, MNA, and LUCs 

The key components of Alternatives G-1 through G-3 are identified on Table 5-1.  The in situ treatment 
technologies retained for remedial development and costing purposes in Alternative G-3 are EISB  and 
ISCO.   

3.5.3 SCREENING OF REMEDIAL ALTERNATIVES  

3.5.3.1 Screening Criteria for Remedial Alternatives 

In the screening process, alternatives are evaluated generally with regard to effectiveness, 
implementability, and cost.  The purpose of the evaluation is to control the number of alternatives that will 
undergo a more thorough and extensive analysis so that the detailed evaluation in Section 4 focuses on 
the most plausible array of remedial alternatives.  If possible, the alternatives carried forward for detailed 
evaluation should include the full range of alternatives recommended in the NCP and EPA RI/FS 
Guidance: no action, treatment, and containment. 

3.5.3.2 Screening Results 

The alternative screening process for soil resulted in three identified alternatives being retained for further 
evaluation in order to preserve a full range of representative and plausible remedial actions.  Alternative 
S-1 is retained as a baseline alternative for comparison purposes per NCP.  Alternatives S-2 and S-3 
both would be protective of human health under continued industrial land use and so are retained. 
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The alternative screening process for groundwater resulted in three identified alternatives being retained 
for further evaluation in order to preserve a full range of representative and plausible remedial actions.  
Alternative G-1 is retained as a baseline alternative for comparison purposes per NCP. Alternative G-2 
would provide protection of human health by preventing use of groundwater through LUCs, it is retained 
because natural attenuation processes would eventually achieve groundwater PRGs.  Alternative G-3 is 
retained because groundwater PRGs might be achieved over a shorter duration, although costs might be 
prohibitive and there is significant uncertainty with the in situ treatment technologies for these types and 
concentrations of contaminants. 

Periodic groundwater monitoring would be conducted to monitor status of the contaminated groundwater 
under Alternatives G-2 and G-3 alternative and to assess the effectiveness of the remedial actions.  LUCs 
will be established and maintained to prevent human contact with COCs until contaminants in the 
groundwater are at levels that allow for unlimited usage and unrestricted exposure (UU/UE).  Remedy 
protectiveness would be reviewed every 5 years until RAOs are met.  Metals persist in the environment. 
In situ treatments, other than removal, are focused on either immobilization or transformation, unlike 
organics that are focused on destruction or biological degradation.  Geochemical manipulation including 
pH, oxidation state and alkalinity would be selected to increase stability of metals.  Site-specific 
geochemical conditions determine the dominant pathways of metal fate and transport.  Principal 
pathways of natural attenuation of metals in groundwater depend largely on the COCs.  The addition of 
the chemical oxidizer (or alkaline solutions) to the aquifer would increase oxidation-reduction 
potential (ORP) or pH of groundwater during the treatment period. However, long-term geochemical 
evolution will be back toward natural conditions in several months to 2 years.  If contaminant is not stable 
at natural conditions, the contaminants in an immobile and/or less toxic state for the long-term are not 
desirable.  Periodic geochemical manipulations would be conducted to maintain the contaminants in an 
immobile and/or less toxic state for the long-term.  Alternative G-3 is retained at the request of EPA and 
RIDEM.   

Detailed descriptions and evaluations of these retained alternatives are presented in Section 4.0 (soil 
alternatives) and Section 5.0 (groundwater alternatives).  The following section presents the alternative 
evaluation criteria. 

3.6 CRITERIA FOR DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES 

3.6.1 Evaluation Criteria 

In accordance with the NCP (40 CFR 300.430), the following nine criteria are used for the evaluation of 
remedial alternatives: 

• Overall Protection of Human Health and the Environment 
• Compliance with ARARs and TBCs 
• Long-Term Effectiveness and Permanence 
• Reduction of Toxicity, Mobility, or Volume through Treatment 
• Short-Term Effectiveness 
• Implementability 
• Cost 
• State Acceptance 
• Community Acceptance 
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3.6.1.1 Overall Protection of Human Health and the Environment 

Remedial alternatives must be assessed for adequate protection of human health and the environment in 
both the short- and long-term.  The remedial alternatives must be able to diminish the unacceptable risks 
posed by hazardous substances or contaminants present at the site by eliminating, reducing, or 
controlling exposure to levels exceeding remediation goals. 

For those sites where hazardous substances remain, and UU/UE are not allowable, engineering controls, 
institutional controls, or some combination of the two must be implemented to control exposure and 
thereby ensure reliable protection over time.  In addition, implementation of a remedy cannot result in 
unacceptable short-term risks or cross-media impacts with regard to human health and the environment. 

3.6.1.2 Compliance with ARARs and TBCs 

Remedial alternatives must be assessed to determine whether they attain ARARs and TBCs under 
federal environmental laws and state environmental or facility citing laws.  If one or more regulations that 
are applicable cannot be complied with, a waiver must be invoked. 

3.6.1.3 Long-Term Effectiveness and Permanence 

This criterion reflects CERCLA's emphasis on implementing remedies that will ensure protection of 
human health and the environment in the future, as well as in the near term.  In evaluating alternatives for 
their long-term effectiveness and the degree of permanence they afford, the analysis should focus on the 
residual risks that will remain at the site after the completion of the remedial action.  This analysis should 
include consideration of the following: 

• Degree of threat posed by the hazardous substances remaining at the site. 

• Adequacy of any controls (e.g., engineering and institutional controls) used to manage the 
hazardous substances remaining at the site. 

• Reliability of those controls. 

• Potential impacts on human health and the environment, should the remedy fail, based on 
assumptions included in the reasonable maximum exposure scenario. 

3.6.1.4 Reduction of Toxicity, Mobility, or Volume through Treatment 

This criterion addresses the statutory preference for remedies that employ treatment as a principal element 
by ensuring that the relative performance of the various treatment alternatives in reducing toxicity, mobility, 
or volume will be assessed.  Specifically, the analysis should examine the magnitude, significance, and 
irreversibility of reductions. 

3.6.1.5 Short-Term Effectiveness 

This criterion examines the short-term impacts of the alternatives (i.e., impacts of the implementation) on 
the neighboring community, the workers, or the surrounding environment, including the potential threat to 
human health and the environment associated with excavation, treatment, and transportation of 
hazardous substances.  The potential cross-media impacts of the remedy and the time to achieve 
protection of human health and the environment are also evaluated. 



FEASIBILITY STUDY 
SITE 19 – ON-SHORE DERECKTOR SHIPYARD, NAVSTA NEWPORT, RI 

\\tt.local\nus\nor\Library\(0057)_CTO 165\Newport_On-Shore\FS 3-21 CTO 165 

3.6.1.6 Implementability 

The ease or difficulty of implementing the alternative is assessed considering the following types of 
factors, as appropriate: 

• Technical feasibility, including technical difficulties and unknowns associated with the 
construction and operation of a technology, reliability of the technology, ease of undertaking 
additional remedial actions, and ability to monitor the effectiveness of the remedy. 

• Administrative feasibility, including activities needed to coordinate with other offices and agencies 
and the time required to obtain approvals from other agencies. 

• Availability of services and materials, including the availability of adequate offsite treatment, 
storage capacity, and disposal capacity and services; availability of necessary equipment, 
specialists, and additional resources; availability of services and materials; and availability of 
prospective technologies. 

• Sustainability of an alternative is discussed and includes consideration of the relative size of the 
associated carbon footprint, material usage, and environmental benefit. 

3.6.1.7 Cost 

Costs for remedial alternatives include both capital costs and annual O&M costs.  Capital costs include 
both direct and indirect costs expected at the time of alternative implementation.  Annual O&M costs are 
the post-construction costs required to ensure the continued effectiveness of the remedial action.  
Present-worth analysis allows the cost of remedial action alternatives to be compared on the basis of a 
single figure representing the amount of money that, if invested in the base year and disbursed as 
needed, would be sufficient to cover all costs associated with the life of the remedial project.  The focus 
during the detailed analysis is on the net present value of these costs.  Costs were used to select the 
least expensive (or most cost-effective) alternative that will achieve the RAOs.  For purposes of 
calculating the present worth for the operating and maintenance costs, a 30-year maintenance life and a 
1.9 percent annual real discount factor are used (OMB, 2013).  The cost estimates for this section are 
provided to an accuracy of +50 percent to -30 percent.  The alternative cost estimates are in the fiscal 
year dollars as indicated and are based on conceptual design from information available at the time of 
this study.  The actual cost of the project would depend on the final scope and design of the selected 
remedial action, the schedule of implementation, competitive market conditions, and other variables.  
Most of these factors are not expected to affect the relative cost differences between alternatives. 

3.6.1.8 State Acceptance 

This criterion, which is an on-going concern throughout the remediation process, reflects the statutory 
requirement to provide for substantial and meaningful state involvement. 

3.6.1.9 Community Acceptance 

This criterion refers to comments from community members on the remedial alternatives under 
consideration, where "community" is broadly defined to include all interested parties. These comments 
are considered throughout the CERCLA process.  The community acceptance criterion is evaluated as 
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part of the responsiveness summary presented in the ROD after the public comment period on the 
PRAP is held. 

3.6.2 Relative Importance of Criteria 

Under the NCP, the selection of the remedy is based on the nine evaluation criteria, which are 
categorized into three groups: 

• Threshold Criteria – These criteria must be satisfied in order for an alternative to be eligible for 
selection.  The threshold criteria are overall protection of human health and the environment and 
compliance with ARARs.  

• Primary Balancing Criteria – The balancing criteria are used to weigh the relative merits of 
alternatives.  The five criteria that are included are long-term effectiveness and permanence, the 
reduction of toxicity, mobility, or volume through treatment, short-term effectiveness, 
implementability, and cost. 

• Modifying Criteria – State acceptance and community acceptance are considered to be modifying 
criteria that must be considered during remedy selection.  These last two criteria cannot be 
evaluated until a preferred remedy has been presented.  

The first seven criteria are addressed specifically in this FS.  State acceptance will be evaluated after 
RIDEM has reviewed and commented on the draft FS report.  Community acceptance will be addressed 
in the ROD that will be finalized after the public comment period for the PRAP.  Therefore, seven of the 
nine criteria are evaluated in this FS. 

 



 

\\tt.local\nus\nor\Library\(0057)_CTO 165\Newport_On-Shore\FS 4-1 CTO 165 

4.0 DESCRIPTION AND DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES 
FOR SOIL 

The purpose of this section is to describe the remedial alternatives developed in Section 3 for the 
remediation of the soil in the Central Area, to analyze the soil remedial alternatives against the NCP 
evaluation criteria, and to present a comparative analysis of the alternatives relative to the specific 
evaluation criteria.  The remedial action alternatives evaluated for soil are as follows: 

• Alternative S-1– No Action 
• Alternative S-2 – Cover and LUCs 
• Alternative S-3 – Cover, Excavation and Offsite Disposal, and LUCs. 

4.1 DESCRIPTION OF REMEDIAL ALTERNATIVES FOR SOIL 

The alternatives described in the sections below were developed to address the soil in the Central Area 
(Figure 4-1).  An abbreviated summary of these alternatives is provided in Table 4-1. 

4.1.1 Alternative S-1 – No Action 

The no action alternative is developed as a baseline scenario to which the other alternatives may be 
compared, as required by the NCP.  The no action alternative would involve no remedial response 
activities and would provide no additional protection of human health.  Under this alternative, no remedial 
actions or measures would be implemented to address risks (or ARAR-based-PRG exceedances) 
associated with COCs in soil in the Central Area.  

4.1.2 Alternative S-2 – Cover and LUCs 

Key components of Alternative S-2 are identified on Table 4-1.  This alternative addresses existing 
industrial surface soil PRG exceedances with covers and LUCs to maintain these covers and existing 
engineered pavement/covers.  The limits of all new soil covers will be based on physical features (see 
below).  The LUCs in Alternative S-2, will apply to all areas of subsurface soil industrial PRG 
exceedances and all residential PRG exceedances.  All LUCs will include long-term monitoring 
(inspection and reporting) of all engineered covers (pavement and/or soil) to ensure continued and 
effective means to reduce direct contact exposure for human receptors and compliance with use 
restrictions.  Additionally, because the existing covers at these locations also may contribute to the site 
conditions that are thwarting the soil leaching of lead and naphthalene into the groundwater, the 
constituents found to exceed RIDEM Leachability Criteria, the LUCs to maintain these covers will also 
sustain the current conditions which have demonstrated effectiveness in reducing the infiltration of these 
constituents. 

A soil encapsulation/cover system conforming with RIDEM Regulations 12.04(B)(ii) (i.e., 6 inches clean 
fill) would be placed at soil Target Remediation Zones (TRZs) 3, 4, 6, and 8 (Figure 4-1); arsenic is the 
only COC at these locations, detected at concentrations less than 43 mg/kg in the surface soil.  The 
asphalt-covered TRZ 5 would be repaved with an additional 2-inch layer of asphalt (RIDEM Regulations 
12.04[C][iii]).  TRZs 1, 2, and 7 would be maintained.  TRZ 1 is a steep, vegetated sloped area that was 
not used during Derecktor operations.  RIDEM advised the Navy that dense vegetation of the sloped TRZ 
allow for LUC implementation to be protective.  Alternatively crushed stone or fencing would have been 
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considered.  TRZ 2 is a re-worked area where sandblast grit was removed and the revetment wall was 
constructed with placement of fill and/or stone.  TRZ 7 is an area that is already paved with concrete. 

The soil covers would be constructed using standard erosion and sediment controls to prevent erosion 
issues during construction.  The limits of soil cover construction are based on the area of exposed soils 
bounded by physical features, existing engineered or physical controls, such as roads, pavement, 
concrete, building foundations, and/or existing soil cover.  No dewatering would be required at these 
shallow depths, so no off-site disposal or discharge of waters or soils/sediments would be required.  Total 
volume of clean loamy fill to import for the encapsulation/covers of Alternative S-2 is approximately 
2,232 cubic yards (see Appendix C).  Approximately 265 tons of asphalt would be placed at TRZ 5 using 
standard paving techniques.  All covers, constructed as part of this remedial action or existing engineered 
pavement/cover, would need to be monitored and maintained periodically.   

Site preparation would include mobilization and setup of support facilities, utility clearance surveys, 
vegetation removal, and establishment of soil erosion and sediment controls as appropriate.  During site 
preparation, some areas of existing soils will require limited excavation and off-site disposal to allow the 
cover material fill to be placed and graded to match existing surface elevations.  The erosion and 
sediment controls would be regularly inspected and maintained during the vegetation clearance, soil 
excavation and stockpiling, waste loading, backfilling, and re-grading operations..   

The backfill used to create the 6-inch soil covers will be clean material derived from an off-site loamy 
borrow source.  The backfill material would meet prescribed specifications for chemical constituents and 
structural stability, as certified through laboratory analysis.  The areas that require excavation during the 
site preparation operations would be backfilled and re-graded to the approximate original grade (existing 
surface elevations), ensuring appropriate site drainage.  A layer of topsoil would not be needed due to the 
higher organic content of the loamy backfill.  This soil would be re-vegetated with an approved grass seed 
mix for land use and erosion considerations.   

The LUC alternative limits exposures to the contaminated soil for hypothetical residents in the Central 
Area.  LUCs will be established and maintained to prevent residential exposure to surface and subsurface 
soil with COCs exceeding related residential soil PRGs, and to prevent future industrial exposure to 
covered surface soil and subsurface soil with COCs exceeding related industrial soil PRGs.  This 
alternative includes engineered encapsulation techniques, in compliance with RIDEM regulations for 
ELURs, in order to prevent direct contact with COCs in soils.  During development of the FS, RIDEM 
notified the Navy that the ‘Section 12.04(C)’ remediation rule for arsenic applies to any non-arsenic 
exceedance location as well (RIDEM, 2014a).   

LUCs would be implemented to preclude nonindustrial land use in the Central Area, limiting future land 
use to military/industrial, only.  The intent of LUCs is to ensure that the land use and site features within 
the designated areas do not change and remain in place so that contact with COCs above PRGs is 
prevented for the life of the remedy.  Additionally, because the existing covers at these locations also may 
contribute to the site conditions that are thwarting the soil leaching of lead and naphthalene into the 
groundwater, the constituents found to exceed RIDEM Leachability Criteria, the LUCs to maintain these 
covers will also sustain the current conditions which have demonstrated effectiveness in reducing the 
infiltration of these constituents.  The extent of the LUCs would be determined in the LUC RD following 
the ROD.  

LUCs include establishment in Naval Installation Restoration Information Solution (NIRIS) LUC Tracker 
and the Base Master Plan.  To implement LUCs, the Navy would prepare a LUC RD that would document 
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the LUCs, O&M requirements, inspection requirements, and organizations responsible for implementation 
of the LUCs.  If ownership of the base is transferred with contamination remaining in place, RIDEM’s 
Environmental Land Use Restrictions (ELURs) will be recorded in accordance with applicable laws and 
the requirements of the LUC RD. 

LUCs inspections would be conducted annually to verify their effective implementation.  Annual reports 
would be submitted to EPA and RIDEM to document that the conditions of the site LUCs continue to be 
met. 

Contamination would remain in excess of levels that allow for unrestricted land use, so 5-year reviews 
would be performed for these portions of the site in accordance with the NCP.  The reviews would consist 
of evaluating analytical data (if available) and assessing the status of the site, its condition, changes in 
potential risks, the continued adequacy of the remedy, and whether site contaminants pose an imminent 
hazard.  The 5-year reviews would be performed as part of the facility 5-year reviews. 

4.1.3 Alternative S-3 – Cover, Excavation and Off-Site Disposal, and LUCs 

Key components of Alternative S-3 are identified on Table 4-1.  Similar to Alternative S-2, this 
Alternative S-3 addresses existing industrial surface soil PRG exceedances with covers and LUCs to 
maintain these covers and existing engineered pavement/covers.  Also, the limits of all new soil covers 
will be based on physical features.  However, under this alternative, TRZs 3 and 4 will be excavated and 
backfilled rather than covered (Figure 4-2).  The LUCs in Alternative S-3 will apply to all areas of 
subsurface soil industrial PRG exceedances and all residential PRG exceedances.  All LUCs will include 
long-term monitoring (inspection and reporting) of all engineered covers (pavement and/or soil) to ensure 
continued and effective means to reduce direct contact exposure for human receptors and compliance 
with use restrictions.  Additionally, because the existing covers at these locations also may contribute to 
the site conditions that are thwarting the soil leaching of lead and naphthalene into the groundwater, the 
constituents found to exceed RIDEM Leachability Criteria, the LUCs to maintain these covers will also 
sustain the current conditions which have demonstrated effectiveness in reducing the infiltration of these 
constituents.   

A soil encapsulation/cover system conforming with RIDEM Regulations 12.04(B)(ii) (i.e., 6 inches clean 
fill) would be placed at soil TRZs 6 and 8 (Figure 4-2).  Arsenic is the only COC at these locations, 
detected at concentrations less than 43 mg/kg in the surface soil.  The asphalt-covered TRZ 5 would be 
repaved with an additional 2-inch layer of asphalt (RIDEM Regulations 12.04[C][iii]).  TRZs 1, 2, and 7 
would be maintained.  TRZs 3 and 4 will be excavated to limits subject to pre-verification sampling; 
however, for costing purposes, the maximum extent of excavation (entire TRZ area) is assumed.  
Standard excavation and backfill techniques would be utilized to excavate the top 2 feet of soil and 
backfill with clean backfill.  The excavated soils (totaling 7,149 cubic yards; see Appendix C) would be 
characterized and disposed appropriately at Navy-approved TSDF for appropriate off-site disposal.  It is 
assumed that the equivalent 7,150 cubic yards of clean backfill would be imported to TRZs 3 and 4 
following excavation.  

The soil covers would be constructed and excavations and backfilling performed using standard erosion 
and sediment controls to prevent erosion issues during construction.  No dewatering would be required at 
these shallow depths, so no offsite disposal or discharge of waters or soils/sediments would be required.  
Total volume of clean loamy fill to import for the encapsulation/covers of Alternative S-3 is approximately 
1,779 cubic yards (see Appendix C).  Approximately 265 tons of asphalt would be placed at TRZ 5 using 
standard paving techniques.  All engineered or physical controls (soil or pavement), existing non-remedial 



4.0  DESCRIPTION AND DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES FOR SOIL 

CTO 165 4-4 \\tt.local\nus\nor\Library\(0057)_CTO 165\Newport_On-Shore\FS 

barriers and/or implemented as part of the action, would need to be monitored and maintained 
periodically.  

Site preparation would include mobilization and setup of support facilities, utility clearance surveys, 
vegetation removal, and establishment of soil erosion and sediment controls as appropriate.  During 
vegetation clearance, soil excavation and stockpiling, waste loading, backfilling, and re-grading 
operations, the erosion and sediment controls would be regularly inspected and maintained until 
restoration (i.e., until site vegetation is re-established for erosion control purposes).   

Prior to the mobilization of the excavation activities, additional soil samples will be collected from TRZ 3 
and TRZ 4 to further verify horizontal excavation limits.  Soil waste characterization samples also will be 
collected for disposal purposes.  For the purpose of the FS, it was assumed that 10 soil samples would 
be collected and analyzed for the full TCLP waste characterization.  Details of the additional delineation 
sampling and waste characterization sampling program would be prepared in the sampling and analysis 
plan (SAP) portion of the RD. 

Excavation operations would be performed by qualified excavation personnel with current Hazardous 
Waste Operations and Emergency Response (HAZWOPER) training, as required by OSHA.  Standard 
dust control techniques would be used during removal activities to mitigate fugitive dust emissions.  
Excavation areas will be cordoned off during the excavation to prevent any trespassers from being 
exposed to contamination until the contaminated soil is removed.  Traffic control measures and 
coordination with the railroad will be necessary for some of the TRZs. 

Based on the results of SASE and SASE Addendum, it is anticipated that the excavated materials would 
not be classified as a hazardous waste as defined by RCRA.  These non-hazardous wastes would be 
transported to a permitted solid waste disposal facility for off-site disposal, such as a RCRA Subtitle D 
landfill or a municipal solid waste landfill.  

LUC elements of Alternative S-3 are the same as for Alternative S-2. 

4.2 DETAILED EVALUATION OF REMEDIAL ALTERNATIVES FOR SOIL 

The evaluation of the alternatives provides information to facilitate selection of a specific remedy or 
combination of remedies. 

4.2.1 Alternative S-1 – No Action 

Consideration of a no action alternative is required under the NCP.  At a minimum, it provides a baseline 
against which other alternatives may be compared.  Under the no action alternative, no additional 
remedial measures would be implemented at the Central Area to address the RAOs.  No containment, 
removal, or treatment of soil contaminants would be conducted.  The alternative would provide no 
mechanism to minimize potential risks to industrial or residential receptors. 

4.2.1.1 Overall Protection of Human Health 

Alternative S-1 would not provide long-term protection of human health.  No response actions would be 
taken to contain or remove the contaminated soils at the Central Area, and no additional measures would 
be implemented to prevent potential human contact with the contaminated soils.  COCs in the soil would 
continue to pose risks to human health in the long-term through dermal contact, incidental ingestion, and 
possibly through fugitive dust inhalation, during industrial and potential future residential land use. 
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4.2.1.2 Compliance with ARARs  

There are no actions, and, thus, no ARARs associated with this alternative (Tables 4-2, 4-3, and 4-4).  
Therefore, this alternative would not comply with minimally required ARARs. 

4.2.1.3 Long-Term Effectiveness and Permanence 

Since no remedial actions would occur under Alternative S-1, the estimated risks of effects to human 
health and the environment would remain.  Potential contaminant migration pathways would not be 
addressed, and COCs remaining at the site would continue to pose threats to human health through 
various exposure pathways. 

Under the no action alternative, no inspections or review of site conditions would be conducted, and no 
further determination of levels of COCs would be conducted.  Similarly, there would be no review of 
property use to determine if persons were being exposed to COCs present. 

Under the no action alternative, no additional controls would be used to manage the contaminants at the 
site.  Therefore, the evaluation of the adequacy and reliability of new controls is not applicable. 

4.2.1.4 Reduction of Toxicity, Mobility, or Volume Through Treatment  

The no action alternative would not reduce the toxicity, mobility, or volume of contamination since no 
treatment would be used to address contaminated soil.  As a result, no hazardous substances would be 
treated or destroyed, and contaminated soil and debris would remain in place.  Alternative S-1 would not 
satisfy the statutory preference for treatment to reduce risks posed by contaminated soil. 

4.2.1.5 Short-Term Effectiveness 

Since no response actions would be implemented, the no action alternative would not pose additional 
short-term risks to the local community, base personnel, or the environment.  None of the RAOs would be 
achieved. 

4.2.1.6 Implementability 

This alternative would require no implementation.  Implementation of the no action alternative would not 
limit future implementation of additional remedial actions at the site, if deemed necessary. 

4.2.1.7 Cost 

There are no costs associated with Alternative S-1 because no remedial actions or measures would 
occur. 

4.2.2 Alternative S-2 – Cover and LUCs 

Alternative S-2 relies on encapsulation/covers/barriers and LUCs to achieve RAOs for soil in the Central 
Area.  Soil covers will be placed in some areas and existing pavement/concrete will be upgraded and/or 
maintained.  LUCs will be established and maintained to prevent nonindustrial use in the Central Area, 
prevent industrial exposure to covered surface soil and contaminated subsurface soil, and maintain these 
covers and the existing engineered pavement/soil covers.  Additionally, because the existing covers at 
these locations also may contribute to the site conditions that are thwarting the soil leaching of lead and 
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naphthalene into the groundwater, the constituents found to exceed RIDEM Leachability Criteria, the 
LUCs to maintain these covers will also sustain the current conditions which have demonstrated 
effectiveness in reducing the infiltration of these constituents.  Long-term periodic monitoring and 5-year 
reviews would assess contaminant status and potential threats to human health. 

4.2.2.1 Overall Protection of Human Health and the Environment 

Alternative S-2 would be protective of human health under the military / industrial land use.  It would meet 
RAOs under the military / industrial land use.  This alternative would be protective of the risk by 
prohibiting other potential future land uses, such as residential and unrestricted land use through 
implementation of LUCs, which would protect human receptors from exposure to the remaining soil 
contaminants through limiting future use or activity. 

Five–year reviews would assess whether the controls in place are meeting the objectives of the risk 
reduction.  Once the 5-year review results have been evaluated, and if contaminant migration is deemed to 
pose human health risk, then additional response actions may be warranted. 

4.2.2.2 Compliance with ARARs 

Tables 4-5, 4-6, and 4-7 summarize chemical, location, and action-specific ARARs and TBCs, 
respectively, for Alternative S-2.  This alternative would meet the identified ARARs. 

4.2.2.3 Long-Term Effectiveness and Permanence 

Alternative S-2 would provide long-term effectiveness and permanence.  Although the contaminated soil 
would remain in excess of levels that allow for unrestricted land use at the Central Area, prevention of 
exposure to the COCs in soil would be obtained by installation of barriers where needed and a long-term 
maintenance and management strategy described in a LUC RD. 

The site would be suitable for continued use similar to the current use, and LUCs would restrict exposure 
appropriately.  LUCs would also prevent site development for residential land uses that could provide 
unacceptable exposure to future site users.  Long-term monitoring and 5-year reviews would be 
conducted to evaluate the continued adequacy of the remedy. 

4.2.2.4 Reduction of Toxicity, Mobility, or Volume Through Treatment 

Alternative S-2 would not reduce the toxicity, mobility, or volume of contamination through treatment, 
because no treatment is used to address the contaminated soil.  As a result, contaminated soil would 
remain in place.  This alternative would not satisfy the statutory preference for treatment to reduce risks 
posed by contaminated soil. 

4.2.2.5 Short-Term Effectiveness 

Implementation of Alternative S-2 is not expected to pose any significant risks to the community and 
environment because no active changes to the site conditions would be undertaken.  Although the HHRA 
identified no unacceptable risk to the existing receptor (industrial use), there are exceedances of RIDEM 
Industrial DECs which require an action.  Alternative S-2 would be effective immediately after 
implementation. 



FEASIBILITY STUDY 
SITE 19 – ON-SHORE DERECKTOR SHIPYARD, NAVSTA NEWPORT, RI 

\\tt.local\nus\nor\Library\(0057)_CTO 165\Newport_On-Shore\FS 4-7 CTO 165 

4.2.2.6 Implementability 

Alternative S-2 is readily implementable.  Installing 6-inch soil covers, re-paving asphalt, and maintaining 
said covers should not be difficult to implement (common construction practices).  Incorporating LUCs into 
NIRIS LUC Tracker and the Base Master Plan should not be difficult to implement and enforce, since the 
site is part of an active Navy facility and coordination with other agencies and property owners would not 
be necessary.  There is ample availability of companies with the trained personnel, equipment, and 
materials to perform inspections and maintenance.  Regulatory personnel and environmental specialists 
are readily available to perform 5-year reviews.  The preparation and implementation of a the LUC RD 
would require administrative processes that would be easily implemented. 

4.2.2.7 Cost 

The capital cost for Alternative S-2 is estimated to be $777,300.  In Years 1 through 30, the annual costs 
would be $2,500 for LUC inspections and reporting (present value [PV] $56,800); Five-year reviews 
would cost $15,000 every five years (PV $65,600); and soil covers and pavement maintenance is 
estimated at $30,000 every five years (PV $131,200).  The PV of the total cost for Alternative S-2, based 
on a 30-year period and a 1.9 percent real discount rate, is estimated to be $1,030,800.  A detailed cost 
estimate is provided in Appendix D. 

4.2.3 Alternative S-3 – Cover, Excavation and Off-Site Disposal, and LUCs 

Alternative S-3 relies on removal/excavation of some contaminated soils, and otherwise relies on 
encapsulation/covers/barriers and LUCs, to achieve RAOs for soil in the Central Area.  Two areas will be 
excavated and backfilled, soil covers will be placed at two areas, existing asphalt will be upgraded, and 
existing concrete pavement will be maintained.  Three areas will be maintained under current conditions 
(no industrial surface soil exceedances in these areas).  LUCs will be established and maintained to 
prevent nonindustrial use in the Central Area, prevent industrial exposure to covered surface soil and 
contaminated subsurface soil, and maintain these covers and the existing engineered pavement/soil 
covers.  Additionally, because the existing covers at these locations also may contribute to the site 
conditions that are thwarting the soil leaching of lead and naphthalene into the groundwater, the 
constituents found to exceed RIDEM Leachability Criteria, the LUCs to maintain these covers will also 
sustain the current conditions which have demonstrated effectiveness in reducing the infiltration of these 
constituents.  Long-term periodic monitoring and 5-year reviews would assess contaminant status and 
potential threats to human health. 

4.2.3.1 Overall Protection of Human Health and the Environment 

Alternative S-3 offers virtually the same overall protection of human health and the environment as 
Alterative S-2.  It would be protective of human health and meet RAOs under the military / industrial land 
use.  It prohibits other potential future land uses, such as residential and unrestricted land use through 
implementation of LUCs, which would protect human receptors from exposure to the remaining soil 
contaminants through limiting future use or activity.  Five–year reviews would assess whether the controls 
in place are meeting the objectives of the risk reduction.  Once the 5-year review results have been 
evaluated, and if contaminant migration is deemed to pose human health risk, then additional response 
actions may be warranted. 
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4.2.3.2 Compliance with ARARs 

Tables 4-8, 4-9, and 4-10 summarize chemical, location, and action-specific ARARs and TBCs, 
respectively, for Alternative S-3.  This alternative would meet the identified ARARs. 

4.2.3.3 Long-Term Effectiveness and Permanence 

Alternative S-3 offers virtually the same long-term effectiveness as Alterative S-2.  Excavation and off-site 
disposal of soil from two TRZs does not provide measurably greater effectiveness, but it is more reliable 
and permanent than soil covers.  Contaminated soil would remain in excess of levels that allow for 
unrestricted land use at the Central Area, but exposure to the COCs in soil would be prevented by the 
removal of some contaminated soils and barriers to other contaminated soil areas.  A long-term 
maintenance and management strategy will be described in a LUC RD. 

The site would be suitable for continued use similar to the current use, and LUCs would restrict exposure 
appropriately.  LUCs would also prevent site development for residential land uses that could provide 
unacceptable exposure to future site users.  Long-term monitoring and 5-year reviews would be 
conducted to evaluate the continued adequacy of the remedy. 

4.2.3.4 Reduction of Toxicity, Mobility, or Volume Through Treatment 

This alternative would not include any active treatment technologies that would achieve reductions in the 
toxicity, mobility, or volume of contaminants.  The process of excavation would only move the 
contaminated material to a permitted landfill disposal facility.  The mobility of contaminants in the 
environment would be reduced by placement of contaminated material in a permitted landfill.  

4.2.3.5 Short-Term Effectiveness 

Alternative S-3 would be effective in the short-term, as long as work is done properly, with proper controls 
in place.  With excavation and offsite transportation and disposal of the contaminated soil, controls will be 
implemented to protect remediation construction workers, the public, and the environment until site 
restoration is completed.  These additional required [safety] controls make Alternative S-3 marginally less 
effective in the short-term.  However, implementation of Alternative S-3 is not expected to pose any 
significant risks to the local community, workers, or the environment.  Workers who implement 
Alternative S-3 would be adequately safeguarded by implementation of a site-specific health and safety 
plan (HASP) and the use of personal protective equipment (PPE).  OSHA standards would be followed 
during all remedial activities.  Somewhat increased truck and heavy equipment vehicular traffic would 
occur for a short time as the result of excavation and off-site transport of waste materials. 

4.2.3.6 Implementability 

Alternative S-3 is implementable.  The resources, equipment, and materials required for excavation of 
soils and backfilling (and placing 6-inch soil covers and re-paving) at target areas are readily available.  
There are a number of firms with trained personnel and equipment to conduct the investigation, design, 
removal, transport, and disposal of waste materials and site restoration activities. The RD would provide 
the specifications for soil removal, support of excavation, and site restoration.  The necessary health and 
safety requirements for construction activities conducted as part of implementation of the remedy would 
be identified in the work plan.  A traffic control plan would also be necessary due to the truck traffic to haul 
contaminated soil and clean fill materials.  
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4.2.3.7 Cost 

The capital cost for Alternative S-3 estimated to be $2,831,700.  In Years 1 through 30, the annual costs 
would be $2,500 for LUC inspections and reporting (PV $56,800); Five-year reviews would cost $15,000 
every 5 years (PV $65,600); and soil covers and pavement maintenance is estimated at $30,000 every 
five years ($131,200).  The present value of the total cost for Alternative S-3, based on a 30-year period 
and a 1.9 percent real discount rate, is estimated to be $3,085,200.  A detailed cost estimate is provided 
in Appendix D. 

4.3 COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES FOR SOIL 

A comparative analysis is conducted to identify the advantages and disadvantages of each alternative 
relative to one another based on the threshold and balancing criteria.  The analysis is provided below and 
summarized in Table 4-11. 

4.3.1 Overall Protection of Human Health and the Environment  

Alternative S-1 would not be protective of human health since no actions would be taken to prevent 
exposure to contaminated soils.  Alternative S-1 does not satisfy any RAOs.  No risk reduction is 
anticipated under the No Action alternative. 

Both Alternatives S-2 and S-3, comparable to each other, would be more protective of human health than 
Alternative S-1.  LUCs would be implemented to prevent residential and unrestricted land uses and 
reduce the exposure to the contaminated soils for hypothetical residents, and prevent industrial exposure 
to covered surface soil and contaminated subsurface soil.  Additionally, because the existing covers at 
these locations also may contribute to the site conditions which are thwarting the soil leaching of lead and 
naphthalene into the groundwater, the constituents found to exceed RIDEM Leachability Criteria, the 
LUCs to maintain these covers will also sustain the current conditions which have demonstrated 
effectiveness in reducing the infiltration of these constituents.  The soil RAOs would be achieved almost 
equally by Alternatives S-2 and S-3.  Five-year reviews would be conducted to identify if site risks have 
changed or if additional remedial actions are needed. 

4.3.2 Compliance with ARARs  

Alternative S-1 would not comply with chemical-specific ARARs.  No action- or location- specific ARARs 
and TBCs apply to this alternative because no actions would be implemented.   

Alternatives S-2 and S-3 meet chemical-specific, location-specific, and action-specific ARARs and TBCs. 
Implementation of either of these alternatives would be compliant and conducted in accordance with 
regulations. 

4.3.3 Long-Term Effectiveness and Permanence  

Alternative S-1 would not be effective or provide permanent protection from contaminants since no 
actions would be taken. 

Alternatives S-2 and S-3 are comparable in long-term effectiveness and permanence because 
implementation and enforcement of the LUCs for both would prevent future unrestricted land uses.  Both 
alternatives would reduce the potential exposure to contaminated soil.  Both alternatives address surface 
soil industrial PRG exceedances equally and require LUCs inspections to ensure performance and long-



4.0  DESCRIPTION AND DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES FOR SOIL 

CTO 165 4-10 \\tt.local\nus\nor\Library\(0057)_CTO 165\Newport_On-Shore\FS 

term reliability.  Alternative S-3 may have an incrementally higher long-term effectiveness because of 
excavating two of the TRZs; however, this would not  result in permanent reduction of all potential health 
risks in the Central Area.  

4.3.4 Reduction in Toxicity, Mobility, or Volume Through Treatment 

None of the three soil alternatives involve reduction in toxicity, mobility, or volume through treatment, as 
they are presented.  However, under Alternative S-3, the contaminated surface soils exceeding industrial 
PRGs would be permanently removed from two TRZs, thereby eliminating the potential for contaminant 
migration from those TRZs.  However, other TRZs in the Central Area would remain encapsulated. 

4.3.5 Short-Term Effectiveness 

No active response actions would be implemented under Alternative S-1; therefore, no additional short-
term impacts at the site would be anticipated for this alternative.  Alternatives S-2 and S-3 provide 
comparable short-term effectiveness, but Alternative S-3 introduces slightly more risk to the community 
and site workers during implementation (because of the excavation component).  There would be 
additional traffic due to additional site preparation and off-site disposal.  Both alternatives involve the 
import and placement of clean soil and paving materials.  All workers would require training and medical 
monitoring in accordance with Occupational Safety and Health Standards for both alternatives.   

The estimated construction duration for each of the alternatives is as follows: 

• Alternative S-1:  No implementation 
• Alternative S-2:  3 months 
• Alternative S-3:  4 months 

4.3.6 Implementability 

Alternative S-1 would be readily implementable since no remedial actions or measures would occur.  
Alternative S-2 would be marginally easier to implement than Alternative S-3 without excavation activities 
and off-site soil disposal.  Implementation of Alternatives S-2 and S-3 would require readily available 
resources.  LUCs should not be difficult to implement and enforce at an active Navy facility. 

In general, major engineering, administrative, and construction difficulties would not be anticipated for 
Alternatives S-2 or S-3.  The implementation of this alternative involves standard construction techniques 
and equipment.  There are ample companies with the trained personnel, equipment, and materials to 
perform site preparation, conduct soil removal and long-term periodic monitoring.  Regulatory personnel 
and environmental specialists are readily available to perform 5–year reviews. 

No permits would be necessary from other agencies, because the site would be remediated under the 
CERCLA program.  However, the substantive requirements of those permits such as erosion and 
sediment control plan and local construction permits should be met for Alternatives S-2 and S-3.  
Because of the work along the railroad tracks to address TRZ 6, which is within the railroad right-of-way, 
a Physical Alteration Permit (PAP) might be needed from Rhode Island Department of Transportation 
(RIDOT) to perform soil remediation (i.e., re-paving or placing 6-inch soil cover). 
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4.3.7 Cost  

The estimated capital and O&M/periodic costs associated with each alternative are provided in 
Table 4-11 and Appendix D.  There are no costs associated with Alternative S-1 because no remedial 
actions or measures would occur.   

Alternative S-3 is the most expensive alternative because of the 10,000 tons of soil to dispose and the 
additional 10,000 tons of clean backfill for the excavation areas (respective components are otherwise the 
same).  Alternative S-2 has only limited soil excavation (e.g., at edges of new covers) and associated 
offsite disposal to be conducted, and requires less imported clean backfill than Alternative S-3.  The 
estimated capital cost of Alternative S-2 would be $777,300 and of Alternative S-3 would be $2,831,700.   

Future costs are estimated the same for both Alternatives S-2 and S-3:  In Years 1 through 30, the annual 
O&M and monitoring costs would be $2,500; five-year reviews would cost $15,000 per event; periodic 
maintenance of soil covers and pavement is assumed at $30,000 every 5 years.  The PV of these future 
O&M and periodic costs from Years 1 through 30 is estimated the same for Alternatives S-2 and S-3 at 
$253,500.   

The PV of the total cost for Alternative S-2, based on a 30-year period and a 1.9 percent real discount 
rate, is estimated to be $1,030,800.  The PV of the total cost for Alternative S-3, based on a 30-year 
period and a 1.9 percent real discount rate, is estimated to be $3,085,200.    
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5.0 DESCRIPTION AND DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES 
FOR GROUNDWATER 

The purpose of this section is to describe the remedial alternatives developed in Section 3 for the 
remediation of the groundwater across the site (site-wide), to analyze the groundwater remedial 
alternatives against the NCP evaluation criteria, and to present a comparative analysis of the alternatives 
relative to the specific evaluation criteria.  The remedial action alternatives evaluated for groundwater are 
as follows: 

• Alternative G-1 – No Action 
• Alternative G-2 – MNA and LUCs  
• Alternative G-3 – In Situ Treatment, MNA, and LUCs 

5.1 DESCRIPTION OF REMEDIAL ALTERNATIVES FOR GROUNDWATER 

The alternatives described in the sections below were developed to address site-wide groundwater.  An 
abbreviated summary of these alternatives is provided in Table 5-1. 

5.1.1 Alternative G-1 – No Action 

The no action alternative is developed as a baseline case, as required by the NCP.  The purpose of the 
no action alternative is to provide a basis of cost comparison if no action is taken.  Under this alternative, 
no remedial actions would be implemented to remove or contain the groundwater contaminant plume(s), 
to prevent potential human exposure to the contaminated groundwater, or to mitigate contaminant 
migration in the environment.  Subsequently, this alternative would provide no mechanism to minimize 
potential risks to receptors from COCs in groundwater and resulting associated soil gas.  There would 
be no reduction in toxicity, mobility, or volume of the contaminants other than what would result from 
natural dispersion, dilution, biodegradation, and other unmeasured attenuating factors.  No monitoring 
would be performed to verify that natural attenuation was occurring.  There would be no restrictions on 
groundwater use at the site. 

5.1.2 Alternative G-2 – MNA and LUCs 

Key components of Alternative G-2 are identified on Table 5-1 and described below.  Alternative G-2 
would consist of MNA and LUCs.  It was developed as an alternative that involves no active remediation 
but relies on natural attenuation processes to achieve groundwater PRGs.  The natural processes consist 
of a variety of physical, chemical, or biological processes that act to reduce the mass, toxicity, mobility, 
volume, or concentration of contaminants in groundwater.  Under Alternative G-2, the groundwater quality 
would be expected to gradually restore to acceptable levels through natural attenuation processes.  
Alternative G-2 would limit human exposure to groundwater through the establishment of LUCs.  Periodic 
monitoring would be conducted to monitor status of the contaminated groundwater under this alternative 
and evaluate the effectiveness of natural attenuation.  Remedy protectiveness would be reviewed every 
5 years until RAOs are met.   

Note:  Additional monitoring wells will be installed as part of the long-term monitoring (LTM) program 
during implementation of MNA (number and locations of wells will be determined during the RD and LTM 
Plan development).  For costing purposes, the FS assumes a certain number of existing and to-be-
installed wells and the analyses to be included in the LTM program (see below). 
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The 2011 SASE Addendum groundwater data coverage is limited.  Some monitoring wells installed in 
1996 have been misplaced (e.g., paved over) or damaged.  Therefore, additional monitoring wells would 
be installed in the overburden material for shallow groundwater monitoring at the site-specific upgradient 
areas and throughout the central portion of the site.  For the purpose of this FS, it is assumed that nine 
new monitoring wells would be installed for MNA performance monitoring / LTM:   three new wells at site-
specific upgradient areas (east of the site), three new wells in the Central Shipyard Area vicinity, and 
three new wells in the Former Building 234 Area vicinity.  These wells would be sampled with existing 
wells as described below.  A site investigation including a hydrogeologic evaluation and sampling and 
analysis of groundwater would be required to determine the applicability of natural attenuation.  The 
hydrogeologic investigation would be used to better define steady-state aquifer characteristics.  The 
results of investigation would be used to further determine the location and concentration of the 
contaminants, contaminants movement pathways, and evaluation of natural attenuation.  Evaluation of 
natural attenuation processes may require a detailed understanding of the site geochemistry including, 
but not limited to pH, DO, ORP, carbon dioxide, nitrate, sulfate, iron, etc., especially where 
biodegradation processes are involved.  Evaluation of natural attenuation usually involves not only the 
determination of what processes of natural attenuation are occurring, but also the estimation of what the 
results of these processes will be in the future.  

Under this remedial alternative, MNA would be implemented in accordance with the OSWER Directive, 
Use of Monitored Natural Attenuation at Superfund, RCRA Corrective Action, and Underground Storage 
Tank Sites, and other MNA guidance documents (EPA, 1999).  Natural attenuation would rely on 
naturally-occurring processes within the aquifer to reduce the mass, toxicity, volume, or concentration of 
COCs in groundwater.  These processes include volatilization, dilution, sorption, biodegradation, 
dispersion, chemical or biological stabilization, transformation, or destruction of contaminants.   

The historical analytical results indicate a significant decrease in the groundwater TCE concentrations at 
the North Waterfront Area since the 1996 SASE investigation.  Monitoring well MW08 has shown 
decreasing trends in the groundwater metal concentrations at the Former Building 234 Area. 

During 1996 SASE groundwater sampling, TCE was detected at 32.5 µg/L in MW03 and 16 µg/L in 
MW12.  The groundwater sampling effort in 2011 showed reductions in TCE concentrations:  TCE was 
detected at 7.4 µg/L in MW03 and 9.6 µg/L in MW12.  TCE exceedances also occurred in MW11A 
(5.2 µg/L), MW221 (12.2 µg/L), and MW222 (5.5 µg/L) in 2011.  Well MW221 is located just downgradient 
of MW03.  Based on limited data of groundwater, it is difficult to predict the date for attainment of the 
groundwater PRGs using groundwater models such as BIOCHLOR.  For purposes of planning and 
costing, it was assumed that the TCE PRG would be attained in 15 years. 

Arsenic, manganese, iron, and cobalt were identified as COCs concentrated in the central portion of the 
site.  Manganese was identified as a risk-based COC (ARAR is 300 µg/L EPA Lifetime Health Advisory 
Level in lieu of an MCL at EPA’s request).  Attenuation of metals in groundwater at this site is occurring to 
varying degrees across the site, likely due to the various housekeeping and removal actions in recent 
years (Section 1.3).  Under favorable geochemical conditions, metals COCs in groundwater would 
generally be sequestered by precipitation or adsorption to immobilized and/or occluded forms that are 
rendered inaccessible to human and ecological receptors via exposure to groundwater.  The PRG 
exceedances of arsenic, cobalt, iron, and manganese may be associated with naturally occurring 
minerals in the soil and bedrock matrix that were mobilized via reductive dissolution or desorption as a 
result of change in pH and redox conditions in the subsurface.  Accurately modeling the timeframe for the 
attenuation of metals in groundwater is not currently feasible based on the available information.  For the 
purposes of this FS, it was assumed that the metals PRGs would be attained in 30 years. 
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The LUCs will be established and maintained for groundwater use restrictions to prevent exposure to 
groundwater at the site.  The groundwater LUCs would prohibit the installation of groundwater supply 
(extraction) wells, including public and private drinking water wells and irrigation wells.  The LUCs also 
would serve to monitor future construction efforts to trigger a vapor intrusion evaluation or mitigation 
system depending on VOC groundwater data at the time of construction. 

LUCs include establishment in NIRIS LUC Tracker and the Base Master Plan.  An LUC RD will be 
prepared following the ROD.  If ownership of the base is transferred, with contamination remaining in 
place, ELURs would be recorded in accordance with applicable laws and the requirements of the LUC 
RD.  The areas to which the LUCs would apply would be identified and surveyed.  Regular site 
inspections would be performed to verify the continued maintenance of LUCs until the groundwater PRGs 
have been achieved.  Annual reports would be submitted to EPA and RIDEM to document that the 
conditions of the LUCs have been met.  The LUCs will be maintained for as long as site conditions are 
not suitable for unrestricted use and unlimited exposure. 

Groundwater LTM would be necessary to assess the effectiveness of natural attenuation over time, until 
PRGs have been achieved.  For the purposes of this FS, a total of 23 wells are assumed to be included in 
this groundwater monitoring program, based on the nature and extent of shallow groundwater 
contamination.  Groundwater samples would be collected from five background wells (two existing and 
three new wells), seven existing wells in the North Waterfront Area, six wells in the Central Shipyard Area 
(three existing and three new wells), and five wells in the Former Building 234 Area (two existing and 
three new wells).  

The following also is assumed for the purposes of the FS:  All wells will be analyzed for the groundwater 
COCs.  A subset will be analyzed for TCE daughter products and MNA/geochemical parameters 
including, but not limited to, DO, ORP, conductivity, pH, temperature, TOC, ferrous iron, hydrogen sulfide, 
sulfate, nitrite, nitrate, chloride, alkalinity, and metabolic gases.  Sampling frequency would be quarterly 
for the first 2 years and annual thereafter.  While the costing estimates in Appendix D are based on the 
information above, details such as the number and location of monitoring wells, analytes, and monitoring 
frequency, will be determined during development of the LTM plan / MNA performance monitoring plan as 
part of the RD.  After 5 years, the frequency of sampling and the types of analytical parameters would be 
reviewed and modified as appropriate.  The effectiveness of MNA would be evaluated using a weight-of-
evidence approach, consistent with recent MNA guidance documents (e.g., if during the 5-Year Review, 
after several rounds of monitoring, the COCs are still present at levels exceeding PRGs, and if a trend of 
reducing COC concentrations is not evident, then the Navy will contact the regulatory agencies to 
determine whether active remediation is required or whether additional sampling is appropriate). 

Contamination would remain in excess of levels that allow for unrestricted land use, so 5-year reviews 
would be performed for these portions of the site in accordance with the NCP.  The reviews would consist 
of evaluating analytical data (if available) and assessing the status of the site, its condition, changes in 
potential risks, the continued adequacy of the remedy, and whether site contaminants pose an imminent 
hazard.  The 5-year reviews would be performed as part of the facility 5-year reviews. 

5.1.3 Alternative G-3 – In Situ Treatment, Monitored Natural Attenuation, and Land Use Controls 

Key components of Alternative G-3 are identified on Table 5-1 and described below.  Figure 5-2 presents 
the major components of Alternative G-3.  Alternative G-3 would consist of five major components:  In situ 
biological treatment CVOCs (via EISB), in situ chemical treatment of metals (via ISCO), MNA to 
document decreasing levels of groundwater COCs, groundwater LTM to verify the effectiveness of in situ 
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treatments and MNA, and LUCs (with inspections and 5-Year Reviews as needed).  This alternative has 
been developed for possible use in the event that MNA proves to be unsuccessful in reducing levels of 
groundwater COCs.  

EISB.  For EISB cost-estimating purposes, the EOS® brand emulsified oil product (EOS® 598B42) was 
assumed in this evaluation based on its success rates in both bench test studies and field applications for 
other Navy facilities.  EOS® 598B42 is a mixture of micro-emulsified soybean oil and sodium lactate (with 
micronutrient yeast and vitamin B12 as additives to support microbial growth).  The lactate is consumed 
quickly due to its effect on microbial growth rate (increased biomass growth), resulting in a brief period of 
relatively high levels of hydrogen.  The soybean oil degrades slower, providing a source of electron donor 
for an extended period of time.  Other emulsified oil products similar to the EOS® brand are available 
(e.g., SRS™ and Newmans Zone®).  

Appendix C provides the EOS® dosage assumptions based on EOS® Remediation’s empirical aquifer 
sorption capacity values, which range from 0.001 to 0.002 pound (lb) EOS® per pound soil for fine sands 
with some clay.  Based on the site-specific geology, the sorption capacity value of 0.0015 was selected to 
determine dosages and costs for this alternative.  The determination of final design parameters would be 
made during the RD and potentially be based on bench- and pilot-scale testing.  Based on the current 
TRZ EISB area (Figure 5-2) and limited site information, it is assumed that five bio-barriers (lines of 
injections wells) consisting of 16 permanent injection wells spaced 25-feet on center (total 80 injection 
wells) will be placed equidistant throughout TRZ EISB perpendicular to groundwater flow.  One injection 
event is assumed to address the CVOCs in groundwater in the northern portion of the site to a degree 
that allows for follow-on MNA.   

ISCO.  Potential past releases of organics or natural organics may have resulted in bacterial action that 
may be indirectly causing elevated concentrations of arsenic, cobalt, iron, and manganese in groundwater 
at the site.  Bacterial action creates oxidation-reduction conditions in those release areas, that can 
liberate the metals from their natural sequestration in soil and rock.  As such, the degradation of organics 
could provide geochemical conditions that promote higher than normal concentrations of these metals in 
the groundwater. 

When metals such as manganese and arsenic are reduced, they become soluble and relatively high 
concentrations can be measured in the groundwater.  There is no classic ‘source area’ to target for 
treatment at the site in order to lower the concentrations of the metals in the groundwater; the 
concentrations generally depend on the localized geochemical environment, which is presumably being 
influenced by natural bacterial degradation of organics and/or reducing conditions generated by the vast 
impermeable surfaces (i.e., generated by preventing infiltration of oxygenated precipitation). 

The environmental conditions at On-Shore Derecktor Shipyard are not typical with respect to the 
remediation of metals in groundwater; there is not a particular source area, plume, or a concentration that 
is orders of magnitude greater than what occurs in nature.  In situ chemical injection programs designed 
to neutralize metals are typically implemented at sites where metals concentrations are orders of 
magnitude higher than those that have been measured in groundwater at On-Shore Derecktor Shipyard.  
Rebound is expected to occur if geochemical conditions (DO, ORP, pH, etc.) return to a natural reducing 
state (most of the site is paved, limiting the amount of oxygenated precipitation to recharge the aquifer), 
thereby bringing the solid precipitates back into solution. 

The success of Alternative G-3 in permanently achieving the metals PRGs in groundwater in the long 
term is uncertain.  Ultimately, treatment of water for metals content is best performed as an extraction-
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delivery system, such as a municipal water supply, and not in situ.  However, lacking an actual use of the 
groundwater at the site (and thus a delivery system for in-line treatment), an in situ system has been 
selected to represent a groundwater treatment alternative for metals such as manganese at the site.   

Fenton’s Reagent was selected for cost-estimating purposes in the FS for the ISCO treatment technology 
in the TRZ ISCO area (Figure 5-2).  Significant assumptions were required to develop this alternative and 
estimate its cost (Appendices C and D).  The groundwater active treatment alternative is preliminary due 
to its unreliability if long-term natural groundwater conditions are reducing in nature, and high cost for this 
type of application (attempting to change redox conditions to precipitate metals [e.g., manganese] out of 
solution in the aquifer). 

The MNA and LUC components in this alternative are the same as in Alternative G-2, except for the 
number of performance monitoring wells and the O&M is not expected to last longer than 10 years due to 
the assumed effectiveness of EISB and ISCO treatments.  In addition to the 23 wells to be sampled for 
site-wide MNA performance monitoring (9 to be installed), the EISB performance monitoring will require 
10 new wells to be installed and sampled, and the ISCO performance monitoring will require 15 new wells 
to be installed and sampled (total 34 new wells to be installed for monitoring; total 48 wells to be sampled 
for performance monitoring).  Cost assumptions are provided in Appendices C and D. 

5.2 DETAILED EVALUATION OF REMEDIAL ALTERNATIVES FOR GROUNDWATER 

The evaluation of the alternatives provides information to facilitate selection of a specific remedy or 
combination of remedies. 

5.2.1 Alternative G-1 – No Action 

The no action alternative was developed as a baseline case, as required by the NCP.  Under this 
alternative, no remedial actions would be implemented to remove or contain the groundwater contaminant 
plume, to prevent potential human exposure to the contaminated groundwater, or to mitigate contaminant 
migration in the environment.  No groundwater monitoring would occur, and there would be no restrictions 
on groundwater use at the site. 

5.2.1.1 Overall Protection of Human Health and the Environment 

The no action alternative would not provide any protection of human health because the identified risks in 
groundwater would not be addressed.  Alternative G-1 would not demonstrate that RAOs were achieved 
and COCs may still exist at concentrations exceeding PRG levels.  This alternative would include no 
groundwater monitoring; therefore, any natural attenuation of groundwater COCs would remain unknown. 

5.2.1.2 Compliance with ARARs 

There are no actions and, thus, no ARARs associated with this alternative (Tables 5-2, 5-3, and 5-4).  
Therefore, this alternative would not comply with minimally required ARARs. 

5.2.1.3 Long-Term Effectiveness and Permanence 

Since no remedial actions would occur under Alternative G-1, the identified risks to human health in 
groundwater would remain.  Since there would be no monitoring, the progress of the natural 
attenuation of groundwater COCs would remain unknown and the potential migration of these COCs 
would not be addressed. 
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Under the no action alternative, no inspections or reviews of site conditions would be conducted to 
determine if the COCs meet PRGs.  Similarly, there would be no review of property use to determine if 
persons were being exposed to COCs present.  

Under the no action alternative, no additional controls would be used to manage the contaminants at the 
site.  Therefore, the evaluation of the adequacy and reliability of new controls is not applicable. 

5.2.1.4 Reduction of Toxicity, Mobility, or Volume Through Treatment 

The no action alternative would not reduce the toxicity, mobility, or volume of contamination through 
treatment, since no treatment would be used to mitigate COCs present in groundwater at concentrations 
above PRGs.  This alternative would not satisfy the statutory preference for treatment to reduce the risks 
posed by contaminated groundwater. 

5.2.1.5 Short-Term Effectiveness 

Since no response actions would be implemented, the no action alternative would not pose additional 
short-term risks to the local community, base personnel, or the environment.  Alternative G-1 may achieve 
the groundwater RAOs eventually, and although the groundwater PRGs would likely eventually be met 
through natural attenuation, this would not be verified, because no monitoring would occur. 

5.2.1.6 Implementability 

This alternative would require no implementation.  Implementation of the no action alternative would not 
limit future implementation of additional remedial actions at the site, if deemed necessary. 

5.2.1.7 Cost 

There are no costs associated with Alternative G-1 because no remedial actions or measures would 
occur. 

5.2.2 Alternative G-2 – Monitored Natural Attenuation and Land Use Controls 

Alternative G-2 would consist of MNA and LUCs.  It was developed as an alternative that involves no 
active remediation but relies on natural attenuation processes to achieve groundwater PRGs in 
groundwater.  Under Alternative G-2, the groundwater quality would be expected to gradually restore to 
acceptable levels (i.e., PRGs) through natural attenuation processes.  Alternative G-2 would limit human 
exposure to groundwater through the establishment of LUCs.  Groundwater LTM would be conducted 
periodically for 30 years to monitor the quality of groundwater.  Monitoring data would be evaluated to 
confirm the efficacy of the natural attenuation processes and to evaluate the need for additional response 
actions if deemed necessary.  A review of site conditions and risks would be conducted every 5 years, as 
required by the NCP. 

5.2.2.1 Overall Protection of Human Health and the Environment  

Alternative G-2 would be protective of human health through the reduction of COC concentrations over 
time and the implementation of LUCs to prevent exposure to groundwater COCs in groundwater.  
Naturally occurring processes such as biodegradation, dispersion, and dilution would reduce 
concentrations of groundwater COCs to their PRGs over the long term.  Based on the historical analytical 
results, it is estimated that groundwater in the North Waterfront Area may attain the TCE PRG in 
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15 years.  Under favorable geochemical conditions, manganese, iron and cobalt are expected to be 
sequestered by precipitation or adsorption, to immobilized and/or occluded forms that are rendered 
harmless to receptors.  The required timeframe for this process is currently not known, but a trend 
analysis can be conducted using data collected, which will assist in evaluating the required period of time 
for levels of COCs in groundwater to be reduced to levels less than PRGs.   

Monitoring is necessary to document the effectiveness and progress of natural attenuation processes, 
and detecting potential migration of COCs in groundwater so that appropriate contingency measures can 
be taken, if required. 

LUCs would be protective of human health during the attenuation period until PRGs are met.  Restricting 
the use of groundwater would be protective of human health by avoiding unacceptable risks of exposure 
to contaminated groundwater. 

5.2.2.2 Compliance with ARARs 

Tables 5-5, 5-6, and 5-7 summarize chemical-, location-, and action-specific ARARs and TBCs, 
respectively, for Alternative G-2.  Alternative G-2 would comply with ARARs and TBCs. 

5.2.2.3 Long-Term Effectiveness and Permanence 

Alternative G-2 would provide long-term effectiveness as long as the LUCs remain in place, or until 
natural attenuation processes reduce concentrations of groundwater COCs to their PRGs.  Natural 
attenuation is expected to permanently reduce groundwater contaminant concentrations to acceptable 
levels over time, and this will be consistently evaluated over time through the 5-year review process, 
including the trend analysis of data collected during monitoring conducted as part of MNA. 

LTM would effectively detect potential migration of groundwater COCs and determine whether any 
contaminant reduction is occurring as a result of natural processes. LUCs would effectively prevent the 
use of the groundwater at the site until PRGs are met.  LUCs also would evaluate vapor conditions 
related to future construction efforts prior to reduction in VOC groundwater concentrations.  The controls 
proposed and enforced as part of the LUCs in this alternative are considered reliable. 

5.2.2.4 Reduction of Toxicity, Mobility, or Volume Through Treatment 

Alternative G-2 would not reduce the toxicity, mobility, and volume of groundwater COCs, through 
treatment.  There will be no active treatment of groundwater, and natural attenuation is not assured.  
Some reduction in toxicity and volume might occur through natural processes and this would be determined 
through monitoring. 

5.2.2.5 Short-Term Effectiveness 

Alternative G-2 would reduce human health risks in the short term because groundwater use restrictions 
would be implemented.  Exposure of workers to contamination during groundwater sampling would be 
minimized by compliance with OSHA requirements including wearing appropriate PPE and adherence to 
site-specific health and safety procedures.  Implementation of LUCs and groundwater monitoring would 
not adversely impact the surrounding community or the environment.  The groundwater RAO to prevent 
human exposure to groundwater with COCs at concentrations above PRGs would be achieved 
immediately upon implementation of LUCs.  Alternative G-2 would attain the RAO to restore groundwater 
quality to its beneficial use once COCs reach the cleanup goals through natural attenuation. 



5.0  DESCRIPTION AND DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES FOR GROUNDWATER 

CTO 165 5-8 \\tt.local\nus\nor\Library\(0057)_CTO 165\Newport_On-Shore\FS 

5.2.2.6 Implementability 

Alternative G-2 is implementable.  No major difficulties or uncertainties are anticipated in installing new 
monitoring wells.  Sampling and maintenance of monitoring wells during LTM and performance of 5-year 
reviews could readily be accomplished.  The resources, equipment, and materials required for these 
activities are readily available. 

The administrative aspects of Alternative G-2 would be relatively simple to implement.  The LUCs would 
be incorporated into the existing LUC program at the base. 

5.2.2.7 Cost 

The capital cost for Alternative G-2 estimated to be $194,000.  In the first and second years, the annual 
O&M including monitoring costs would be $152,800 (see PVs in Table 5-11).  During Years 3 to 15, the 
annual O&M including monitoring costs would be $40,400.  In Years 16 through 30, the annual O&M and 
monitoring costs would be $20,400.  Five-year reviews would cost $15,000 per event.  The PV of the total 
cost for Alternative G-2, based on a 30-year period and a 1.9 percent real discount rate, is estimated to 
be $1,201,100.  A detailed cost estimate is provided in Appendix D. 

5.2.3 Alternative G-3 – In Situ Treatment, Monitored Natural Attenuation, and Land Use Controls 

Alternative G-3 would consist of EISB (electron donor injection) in the northern portion, ISCO (oxidant 
injection) in the center, follow-on site-wide MNA, and site-wide LUCs (Figure 5-2).  It was developed as 
an alternative that involves active remediation to achieve groundwater PRGs sooner than MNA alone.  
Under Alternative G-3, the groundwater quality would be expected to restore to acceptable levels (i.e., 
PRGs) initially through direct treatment and continue through natural attenuation processes.  Alternative 
G-3 would limit human exposure to groundwater through the establishment of LUCs.  Groundwater LTM 
would be conducted periodically for up to 10 years to monitor the quality of groundwater.  Monitoring data 
would be evaluated to confirm the efficacy of the natural attenuation processes and to evaluate the need 
for additional response actions (injections) if deemed necessary.  A review of site conditions and risks 
would be conducted every 5 years, as required by the NCP. 

5.2.3.1 Overall Protection of Human Health and the Environment  

Alternative G-3 would be protective of human health through the reduction of COC concentrations via 
EISB (5 years), ISCO (3 years), and MNA (10 years) (i.e., 10 years total site-wide) and the 
implementation of LUCs to prevent exposure to groundwater COCs at the site.  The anaerobic 
biodegradation of chlorinated VOCs, in addition to natural attenuation would reduce concentrations of 
groundwater COCs to their PRGs.  Under favorable geochemical conditions induced by ISCO, arsenic, 
cobalt, iron, and manganese would be sequestered by precipitation or adsorption, to immobilized and/or 
occluded forms that are rendered harmless to receptors.  The required timeframe for this process is 
currently not known, but a trend analysis can be conducted using data collected, which will assist in 
evaluating the required period of time for levels of COCs in groundwater to be reduced to levels less than 
PRGs.   

Monitoring is necessary to document the effectiveness and progress of natural attenuation processes, 
and detecting potential migration of COCs in groundwater so that appropriate contingency measures can 
be taken, if required. 
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LUCs would be protective of human health during the attenuation period until PRGs are met.  Restricting 
the use of groundwater would be protective of human health by avoiding unacceptable risks of exposure 
to contaminated groundwater. 

5.2.3.2 Compliance with ARARs 

Tables 5-8, 5-9, and 5-10 summarize chemical-, location-, and action-specific ARARs and TBCs, 
respectively, for Alternative G-3.  Alternative G-3 would comply with ARARs and TBCs. 

5.2.3.3 Long-Term Effectiveness and Permanence 

Alternative G-3 would provide long-term effectiveness as long as the LUCs remain in place, or until EISB, 
ISCO, and natural attenuation processes reduce concentrations of groundwater COCs to their PRGs.  
Progress will be consistently evaluated over time through the 5-year review process, including the trend 
analysis of data collected during performance monitoring for EISB, ISCO, and MNA. 

LTM would effectively detect potential migration of groundwater COCs and determine whether any 
contaminant reduction is occurring as a result of natural processes.  LUCs would effectively prevent the 
use of the groundwater at the site until PRGs are met.  LUCs also would evaluate vapor conditions 
related to future construction efforts prior to reduction in VOC groundwater concentrations.  The controls 
proposed and enforced as part of the LUCs in this alternative are considered reliable. 

5.2.3.4 Reduction of Toxicity, Mobility, or Volume Through Treatment 

Alternative G-3 would reduce the toxicity, mobility, and volume of groundwater COCs through treatment.  
Some reduction in toxicity and volume might occur through natural processes as well (would be determined 
through monitoring). 

5.2.3.5 Short-Term Effectiveness 

Alternative G-3 would reduce human health risks in the short term because groundwater use restrictions 
would be implemented.  Exposure of workers to contamination during groundwater sampling would be 
minimized by compliance with OSHA requirements including wearing appropriate PPE and adherence to 
site-specific health and safety procedures.  Worker protection from the oxidant (Fenton’s Reagent) used 
for ISCO similarly would be assured.  Implementation of LUCs and groundwater monitoring would not 
adversely impact the surrounding community or the environment.  The groundwater RAO to prevent 
human exposure to groundwater with COCs at concentrations above PRGs would be achieved 
immediately upon implementation of LUCs.  Alternative G-3 would attain the RAO to restore groundwater 
quality to its beneficial use once COCs reach the cleanup goals through EISB and ISCO treatment as well 
as natural attenuation. 

5.2.3.6 Implementability 

Alternative G-3 may not be implementable pending current and future construction at the site, which 
would displace/preclude the installation of 80 electron donor (EISB) injection wells and thousands of 
temporary oxidant (ISCO) injection points.  Major difficulties or uncertainties are anticipated in installing 
the wells and temporary injection points due to varying utility density across the site.   

Sampling and maintenance of monitoring wells during LTM and performance of 5-year reviews could 
readily be accomplished.  The resources, equipment, and materials required for these activities are 



5.0  DESCRIPTION AND DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES FOR GROUNDWATER 

CTO 165 5-10 \\tt.local\nus\nor\Library\(0057)_CTO 165\Newport_On-Shore\FS 

readily available.  The administrative aspects of Alternative G-3 would be relatively simple to implement.  
The LUCs would be incorporated into the existing LUC program at the base. 

5.2.3.7 Cost 

The estimated capital cost of Alternative G-3 would be $7,412,200 (see PVs in Table 5-11).  Year 1 O&M 
including monitoring costs would be $395,500.  Year 1 includes required performance monitoring events 
associated with EISB and ISCO.  Annual costs decrease in Year 2 ($292,600), Years 3 through 5 ($76,400 
per year), and Years 6 through 10 ($30,200.  Five-year reviews would cost $15,000 per event.  The PV of the 
total cost for Alternative G-3, based on a 10-year period and a 1 percent real discount rate, is estimated to be 
$8,478,300.  A detailed cost estimate is provided in Appendix D. 

5.3 COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES FOR GROUNDWATER 

A comparative analysis is conducted to identify the advantages and disadvantages of each alternative 
relative to one another based on the threshold and balancing criteria.  The analysis is provided below and 
summarized in Table 5-11. 

5.3.1 Overall Protection of Human Health and the Environment  

Alternative G-1 would not be protective of human health since no actions would be taken to prevent 
exposure to contaminants present in the groundwater.  No risk reduction is anticipated under the no 
action alternative. 

Alternatives G-2 and G-3 would provide protection of human health by preventing use of groundwater 
through LUCs.  Natural attenuation processes would achieve groundwater PRGs under both alternatives; 
however, Alternative G-3 may restore beneficial use of groundwater faster than with natural attenuation 
processes alone.  

The effectiveness of Alternatives G-2 and G-3 for interim protection of human health would be dependent on 
enforcement of LUCs.  Long-term periodic monitoring and 5-year reviews under both alternatives would 
provide the Navy and regulatory agencies the opportunity to review site conditions and perform additional 
remedial actions if they become warranted. 

5.3.2 Compliance with ARARs 

Alternative G-1 would not comply with chemical-specific ARARs.  No action- or location- specific ARARs 
and TBCs apply to this alternative because no actions would be implemented.   

Each of Alternatives G-2 and G-3 would be implemented in a manner to meet chemical-specific, location-
specific, and action-specific ARARs and TBCs.  Implementation of either of these alternatives would be 
compliant and conducted in accordance with regulations.  However, ISCO likely would have a negative 
impact on bay habitats from the extreme geochemical changes to be induced by the oxidant. 

5.3.3 Long-Term Effectiveness and Permanence  

Alternative G-1 would not provide any long-term protection of human health since no action would be 
taken to prevent the use of contaminated groundwater.  COC concentrations might eventually decrease 
to PRG levels through natural attenuation, but no monitoring or inspections would be conducted to verify 
this possibility. 
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Alternative G-2 would provide effectiveness through LUCs alone, but only permanence through natural 
attenuation.  Alternative G-3 likely would prove more effective than Alternative G-2 due to the 
groundwater treatment components; however, these components have been developed in the FS based 
on significant assumptions.  LUCs under both Alternatives G-2 and G-3 would be effective for preventing 
exposure to groundwater COCs as long as the LUCs remain in place.  Groundwater LTM and 5-year 
reviews would be required for Alternatives G-2 and G-3 until groundwater contaminant concentrations 
decrease to acceptable levels through natural attenuation (following EISB and ISCO under G-3).  Regular 
monitoring would allow the responsible agency to assess changes in contaminant status and identify potential 
impacts to downgradient receptors 

5.3.4 Reduction in Toxicity, Mobility, or Volume Through Treatment  

Neither Alternative G-1 nor Alternative G-2 provides reduction of toxicity, mobility, or volume of waste 
through treatment, as no active treatment is proposed.  Reduction of COC mobility and volume in 
groundwater through natural attenuation is anticipated under all three alternatives; however, under 
Alternative G-1, this reduction would not be verified or quantified.  Alternative G-3 includes two active 
treatment technologies (EISB and ISCO), which will reduce the toxicity, mobility, and volume of waste 
through treatment. 

5.3.5 Short-Term Effectiveness  

Implementation of Alternative G-1 would not result in risks to site workers or adversely impact the 
surrounding community or environment because no remedial activities would be performed. 

Alternatives G-2 and G-3 would cause minor short-term impacts related to installation of new monitoring wells 
(both), installation of injection wells and points (G-3), and periodic groundwater sampling (both).  Proper 
health and safety procedures and PPE would protect workers during the collection of long-term monitoring 
samples.  Alternative G-3 would be more risky than G-2 for site workers due to the handling of the oxidant 
material for ISCO (e.g., Fenton’s Reagent). 

5.3.6 Implementability  

Alternative G-1 would be easiest to implement in a technical sense because no action is required. 

Alternative G-2 is more easily implemented than Alternative G-3, because of the lessor number of 
monitoring wells to install and sample, and Alternative G-3 also has a large number of injection wells for 
the EISB injection and injection points for the ISCO injection.  The number of injection wells required for 
EISB and temporary injection points for ISCO under Alternative G-3 may not be possible considering 
utilities and current/future construction (e.g., USCG Buoy Tender Project).   While groundwater LTM and 
5-year reviews are common for both Alternatives G-2 and G-3, Alternative G-3 has more performance 
monitoring events and monitoring wells associated with EISB and ISCO.  There are a sufficient number of 
companies available with the trained personnel, equipment, and materials to perform monitoring well 
installation, EISB and ISCO designs and injections, LTM, and 5-year reviews.   

Sufficient commercial laboratory capacity is available to handle the volume of analytical samples for 
analysis under both alternatives.  LUCs would be easily implemented and maintained for both 
alternatives.  Incorporating LUCs into NIRIS LUC Tracker and the Base Master Plan should not be 
difficult to implement and enforce, since the site is part of an active Navy facility and coordination with 
other agencies and property owners would not be necessary.  
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5.3.7 Cost 

The estimated capital, O&M, and monitoring costs associated with each alternative are provided in 
Table 5-11.  There are no costs associated with Alternative G-1 because no remedial actions or measures 
would occur.  Alternative G-3 is the most expensive alternative because of the significant costs associated 
with the EISB and ISCO remedial components, including the additional associated performance 
monitoring.  Alternative S-2 requires less monitoring wells and sampling.  The estimated capital cost of 
Alternative G-2 would be $194,000 and of Alternative G-3 would be $7,412,200.  Future costs are similar 
between Alternatives G-2 and G-3, although they are over different time frames (30 years for Alternative 
G-2 and 10 years for Alternative G-3), as summarized in Table 5-11.   

The PV of the total cost for Alternative G-2, based on a 30-year period and a 1.9 percent real discount 
rate, is estimated to be $1,201,100.  The PV of the total cost for Alternative G-3, based on a 10-year 
period and a 1 percent real discount rate, is estimated to be $8,478,300. 
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TABLE 1-1A
EXCEEDANCES OF CRITERIA IN SOIL AND GROUNDWATER

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 1 OF 2

RIDEM 
Residential DEC (1)

RIDEM 
Industrial DEC (1)

RIDEM 
GA Leachability Criteria (1)

EPA
MCL (2)

RIDEM GA
Groundwater Objective (3)

Surface Soil Benzo(a)pyrene
Benzo(b)fluoranthene

Chrysene
TPH ****

Arsenic (< background)

TPH
Arsenic (< background)

TPH ****
Lead *

-- --

Subsurface Soil Arsenic (< background)
Manganese (< background)

Arsenic (< background) none -- --

Groundwater
-- -- --

TCE (1996 & 2011)
Arsenic (1996)

Manganese (1996) ***
TCE (1996 & 2011)

Surface Soil Chrysene
TPH ****
Arsenic

Manganese

Arsenic TPH ****

-- --

Subsurface Soil Benzo(a)anthracene
Benzo(a)pyrene

Benzo(b)fluoranthene
Chrysene
Arsenic

Manganese (< background)

Arsenic Lead *

-- --

Groundwater -- -- -- Arsenic (1996 & 2011)
Manganese (1996 & 2011) *** none

Surface Soil Benzo(a)anthracene
Benzo(a)pyrene

Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene

Chrysene
Dibenzo(a,h)anthracene
Indeno(1,2,3-CD)pyrene

Arsenic
Manganese

Benzo(a)pyrene
Dibenzo(a,h)anthracene

Arsenic

none

-- --

Subsurface Soil Arsenic
Manganese

Arsenic none -- --

Groundwater -- -- -- none none

PCB REMOVAL AREA

EXCEEDANCES OF GROUNDWATER CRITERIA
(1996 and 2011)

EXCEEDANCES OF SOIL CRITERIA
(1996 and 2011; Post-Removal Action[s])

Medium
(for each subarea)

NORTH WATERFRONT AREA

CENTRAL SHIPYARD AREA
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EXCEEDANCES OF CRITERIA IN SOIL AND GROUNDWATER
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PAGE 2 OF 2

RIDEM 
Residential DEC (1)

RIDEM 
Industrial DEC (1)

RIDEM 
GA Leachability Criteria (1)

EPA
MCL (2)

RIDEM GA
Groundwater Objective (3)

EXCEEDANCES OF GROUNDWATER CRITERIA
(1996 and 2011)

EXCEEDANCES OF SOIL CRITERIA
(1996 and 2011; Post-Removal Action[s])

Medium
(for each subarea)

Surface Soil Benzo(a)pyrene
Chrysene
Arsenic

Beryllium
Lead

Manganese

Arsenic
Beryllium

Lead *

-- --

Subsurface Soil TPH ****
Arsenic

Manganese

Arsenic Naphthalene
TPH **** -- --

Groundwater -- -- -- Arsenic (1996)
Manganese (1996 & 2011) *** none **

Surface Soil none none none -- --
Subsurface Soil Arsenic

Manganese (< background)
Arsenic none -- --

Groundwater -- -- -- none none

Notes:  
See criteria exceedance locations on Figures 1-7a and 1-7b. 
See analytical data for surface soil, subsurface soil, and groundwater with exceedances highlighted in Appendix A (A.1 - Surface & Subsurface Soil; A.2 Groundwater).
Surface soil at 0 to 2 feet bgs.  Subsurface soil exceedances for vadose zone (2 feet bgs to water table), only.  Exceedances below the water table not considered.
Data set:  1996 and 2011 groundwater data and unsaturated soil data considered, in addition to any unsaturated confirmation soil samples from interim removal actions that also are reflective of current site conditions. 
                 Soil data points addressed by interim removal actions not considered in FS.  See Appendix A (A.1 - Surface & Subsurface Soil criteria screening tables) for existing data set for current site conditions.
1.  RIDEM (Rhode Island Department of Environmental Management) Industrial & Residential DEC (Direct Exposure Criteria) and RIDEM "GA" [Aquifer] Leachability Criteria, DEM-DSR-01-93, November 2011.
2.  MCL (Maximum Concentration Level) from EPA (U.S. Environmental Protection Agency) Primary Drinking Water Standards (EPA, April 2012).  
3.  RIDEM (Rhode Island Department of Environmental Management) GA [Aquifer] Groundwater Objective, DEM-DSR-01-93, November 2011.
* - GA Leachability Criteria exceedance based on results of TCLP metals analysis (not more representative SPLP analysis) during 1996 SASE.  (No leachability testing performed in 2011).
     Note: SPLP analysis to be performed at GA Leachability Criteria exceedance locations prior to Record of Decision, per Tier 2 Agreement,
               to determine whether lead and naphthalene should be included in the groundwater monitoring program.  
** The CVOC detections in well MW104 from 1996 are not considered, because they originate from an upgradient source (not addressed by On-Shore Derecktor IR Site 19).
*** Manganese is cited based on an exceedance of the EPA Lifetime Health Advisory Level, which was used in lieu of an MCL at the request of EPA.
**** TPH exceedances of Residential DEC, Industrial DEC, and GA Leachability Criteria will not be addressed by this FS or under CERCLA.  (No commingling).
       See Section 1.5 for commingled / collocated evaluation of TPH and CERCLA contaminants (no commingling determined).

FORMER BUILDING 234 AREA

SOUTH WATERFRONT AREA



TABLE 1-1B
RISK-BASED CHEMICALS OF CONCERN (COCs) BY MEDIUM AND RECEPTOR

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 1 OF 2

Receptor
Current 

Adolescent 
Trespassers

Current Adult 
Trespassers

Current 
Lifelong 

Trespassers

Current 
Industrial 
Workers

Future 
Adolescent 
Trespassers

Future Adult 
Trespassers

Future 
Lifelong 

Trespassers

Current/Future 
Construction 

Workers

Future 
Industrial 
Workers

Hypothetical 
Child 

Residents

Hypothetical 
Adult 

Residents

Hypothetical 
Lifelong 

Residents

Surface Soil
No COCs identified -- -- -- -- -- -- -- -- -- -- -- --

Subsurface Soil
No COCs identified -- -- -- -- -- -- -- -- -- -- -- --

Groundwater
Trichloroethene -- -- -- -- -- -- -- -- -- X X X

Surface Soil
No COCs identified -- -- -- -- -- -- -- -- -- -- -- --

Subsurface Soil
No COCs identified -- -- -- -- -- -- -- -- -- -- -- --

Groundwater
Arsenic -- -- -- -- -- -- -- -- X X X X
Cobalt -- -- -- -- -- -- -- -- -- X X X
Iron -- -- -- -- -- -- -- -- -- X X X
Manganese ** -- -- -- -- -- -- -- -- X X X X

Surface Soil
Benzo(a)anthracene -- -- -- -- -- -- -- -- -- X -- X
Benzo(a)pyrene -- -- -- -- -- -- -- -- -- X -- X
Benzo(b)fluoranthene -- -- -- -- -- -- -- -- -- X -- X
Benzo(k)fluoranthene -- -- -- -- -- -- -- -- -- -- -- X
Dibenzo(a,h)anthracene -- -- -- -- -- -- -- -- -- X -- X
Indeno(1,2,3-cd)pyrene -- -- -- -- -- -- -- -- -- X -- X
Total Aroclors (PCBs) -- -- -- -- -- -- -- -- -- -- -- X
Arsenic -- -- -- -- -- -- -- -- -- X -- X

Subsurface Soil
Benzo(a)pyrene -- -- -- -- -- -- -- -- -- -- -- X
Benzo(b)fluoranthene -- -- -- -- -- -- -- -- -- -- -- X
Dibenzo(a,h)anthracene -- -- -- -- -- -- -- -- -- -- -- X
Arsenic -- -- -- -- -- -- -- -- -- X -- X
Chromium (VI) -- -- -- -- -- -- -- -- -- -- -- X

Surface Soil
Benzo(a)anthracene -- -- -- -- -- -- -- -- -- X -- X
Benzo(a)pyrene -- -- -- -- -- -- -- -- -- X -- X
Benzo(b)fluoranthene -- -- -- -- -- -- -- -- -- X -- X
Dibenzo(a,h)anthracene -- -- -- -- -- -- -- -- -- X -- X
Arsenic -- -- -- -- -- -- -- -- -- X -- X
Chromium (VI) -- -- -- -- -- -- -- -- -- X -- X

Subsurface Soil

PCB REMOVAL AREA

Chemical
NORTH WATERFRONT AREA

CENTRAL SHIPYARD AREA

FORMER BUILDING 234 AREA



TABLE 1-1B
RISK-BASED CHEMICALS OF CONCERN (COCs) BY MEDIUM AND RECEPTOR

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 2 OF 2

Receptor
Current 

Adolescent 
Trespassers

Current Adult 
Trespassers

Current 
Lifelong 

Trespassers

Current 
Industrial 
Workers

Future 
Adolescent 
Trespassers

Future Adult 
Trespassers

Future 
Lifelong 

Trespassers

Current/Future 
Construction 

Workers

Future 
Industrial 
Workers

Hypothetical 
Child 

Residents

Hypothetical 
Adult 

Residents

Hypothetical 
Lifelong 

ResidentsChemical
No COCs identified -- -- -- -- -- -- -- -- -- -- -- --

Groundwater
Manganese ** -- -- -- -- -- -- -- -- -- X -- --

Surface Soil
No COCs identified -- -- -- -- -- -- -- -- -- -- -- --

Notes:
X - Chemical is a risk-based Chemical of Concern (COC) to be addressed in the Feasibility Study. -- - no value / not applicable
A chemical was retained as a COC from the Baseline Human Health Risk Assessment (HHRA) if it contributed to a Total Cancer Risk (TCR) greater than 1x10-4 or to a target organ Hazard Index (HI) greater than 1.
** Manganese is cited based on an exceedance of the EPA Lifetime Health Advisory Level, which was used in lieu of an MCL at the request of EPA.

SOUTH WATERFRONT AREA



TABLE 1-2
SUMMARY OF RISKS/HAZARDS - NORTH WATERFRONT AREA

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 1 OF 3

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4  10-6 and  10-5 Target Organ HI > 1

Current Adolescent Trespassers Surface Soil Incidental Ingestion 9E-07 -- -- -- 0.02 --
Dermal Contact 6E-07 -- -- -- -- --
Inhalation 8E-10 -- -- -- 0.00001 --
Total 2E-06 -- -- -- 0.02 --

Current Adult Trespassers Surface Soil Incidental Ingestion 4E-07 -- -- -- 0.01 --
Dermal Contact 7E-08 -- -- -- -- --
Inhalation 6E-10 -- -- -- 0.00001 --
Total 5E-07 -- -- -- 0.01 --

Current Lifelong Trespassers Surface Soil Incidental Ingestion 1E-06 -- -- -- NA --
Dermal Contact 7E-07 -- -- -- NA --
Inhalation 1E-09 -- -- -- NA --
Total 2E-06 -- -- -- NA --

Current Industrial Workers Surface Soil Incidental Ingestion 3E-06 -- --  Chromium VI 0.06 --
Dermal Contact 8E-07 -- -- -- -- --
Inhalation 7E-09 -- -- -- 0.0001 --
Total 4E-06 -- --  Chromium VI 0.06 --

Future Adolescent Trespassers Surface Soil Incidental Ingestion 1E-06 -- -- -- 0.01 --
Dermal Contact 6E-07 -- -- -- -- --
Inhalation 1E-09 -- -- -- 0.000003 --
Total 2E-06 -- -- -- 0.01 --

Subsurface Soil Incidental Ingestion 7E-07 -- -- -- 0.02 --
Dermal Contact 1E-07 -- -- -- -- --
Inhalation 8E-10 -- -- -- 0.000006 --
Total 8E-07 -- -- -- 0.02 --

Future Adult Trespassers Surface Soil Incidental Ingestion 5E-07 -- -- -- 0.01 --
Dermal Contact 7E-08 -- -- -- -- --
Inhalation 7E-10 -- -- -- 0.000003 --
Total 6E-07 -- -- -- 0.01 --

Subsurface Soil Incidental Ingestion 3E-07 -- -- -- 0.01 --
Dermal Contact 1E-08 -- -- -- -- --
Inhalation 6E-10 -- -- -- 0.000006 --
Total 3E-07 -- -- -- 0.01 --

Future Lifelong Trespassers Surface Soil Incidental Ingestion 2E-06 -- -- -- NA --
Dermal Contact 7E-07 -- -- -- NA --
Inhalation 2E-09 -- -- -- NA --
Total 2E-06 -- -- -- NA --

Subsurface Soil Incidental Ingestion 1E-06 -- -- -- NA --
Dermal Contact 1E-07 -- -- -- NA --
Inhalation 1E-09 -- -- -- NA --
Total 1E-06 -- -- -- NA --
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4  10-6 and  10-5 Target Organ HI > 1

Current/Future Construction Workers Surface Soil Incidental Ingestion 2E-07 -- -- -- 0.05 --
Dermal Contact 2E-08 -- -- -- -- --
Inhalation 1E-06 -- -- -- 0.04 --
Total 2E-06 -- --  Chromium VI 0.09 --

Subsurface Soil Incidental Ingestion 1E-07 -- -- -- 0.07 --
Dermal Contact 5E-09 -- -- -- -- --
Inhalation 1E-06 -- -- -- 0.2 --
Total 1E-06 -- -- -- 0.2 --

Groundwater Incidental Ingestion 7E-09 -- -- -- 0.008 --
Dermal Contact 6E-08 -- -- -- 0.05 --
Inhalation 3E-09 -- -- -- 0.0002 --
Total 7E-08 -- -- -- 0.06 --

Total surface soil and groundwater 2E-06 0.2
Total subsurface soil and groundwater 1E-06 0.3

Future Industrial Workers Surface Soil Incidental Ingestion 3E-06 -- --  Chromium VI 0.05 --
Dermal Contact 7E-07 -- -- -- -- --
Inhalation 9E-09 -- -- -- 0.00003 --
Total 4E-06 -- --  Chromium VI 0.05 --

Subsurface Soil Incidental Ingestion 2E-06 -- --  Chromium VI 0.07 --
Dermal Contact 1E-07 -- -- -- -- --
Inhalation 7E-09 -- -- -- 0.00006 --
Total 2E-06 -- --  Chromium VI 0.07 --

Groundwater Incidental Ingestion 3E-06 -- --  Vinyl Chloride 0.1 --
Dermal Contact 8E-08 -- -- -- 0.004 --
Total 3E-06 -- --  Vinyl Chloride 0.2 --

Total surface soil and groundwater 7E-06 0.3
Total subsurface soil and groundwater 6E-06 0.3

Hypothetical Child Residents Surface Soil Incidental Ingestion 5E-05 --  Chromium VI  Benzo(a)pyrene, 
Dibenzo(a,h)anthracene 0.7 --

Dermal Contact 5E-06 -- --  Benzo(a)pyrene, 
Dibenzo(a,h)anthracene -- --

Inhalation 5E-08 -- -- -- 0.0001 --

Total 6E-05 --  Chromium VI  Benzo(a)pyrene, 
Dibenzo(a,h)anthracene 0.7 --

Subsurface Soil Incidental Ingestion 4E-05 --  Chromium VI  Benzo(a)pyrene 0.9 --
Dermal Contact 1E-06 -- -- -- -- --
Inhalation 4E-08 -- -- -- 0.0003 --
Total 4E-05 --  Chromium VI  Benzo(a)pyrene 0.9 --

Groundwater Incidental Ingestion 9E-05 --  Vinyl Chloride  Trichloroethene,
Chromium VI 2 Trichloroethene

Dermal Contact 9E-06 -- --  Vinyl Chloride, Chromium VI 0.3 --

Inhalation 8E-06 -- --  Trichloroethene,
Vinyl Chloride 3 Trichloroethene

Total 1E-04 --  Vinyl Chloride  Trichloroethene,
 Chromium VI 5 Trichloroethene

Total surface soil and groundwater 2E-04 6
Total subsurface soil and groundwater 1E-04 6
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> 10-4 > 10-5 and  10-4  10-6 and  10-5 Target Organ HI > 1

Hypothetical Adult Residents Surface Soil Incidental Ingestion 8E-06 -- --  Chromium VI 0.08 --
Dermal Contact 1E-06 -- -- -- -- --
Inhalation 6E-08 -- -- -- 0.0001 --

Total 9E-06 -- --  Benzo(a)pyrene,
Chromium VI 0.08 --

Subsurface Soil Incidental Ingestion 5E-06 -- --  Chromium VI 0.09 --
Dermal Contact 2E-07 -- -- -- -- --
Inhalation 5E-08 -- -- -- 0.0003 --
Total 5E-06 -- --  Chromium VI 0.09 --

Groundwater Incidental Ingestion 2E-05 -- --  Trichloroethene,
Vinyl Chloride, Chromium VI 0.8 --

Dermal Contact 3E-06 -- --  Chromium VI 0.1 --
Inhalation 1E-05 -- --  Trichloroethene 3 Trichloroethene

Total 3E-05 -- --  Trichloroethene,
Vinyl Chloride, Chromium VI 4 Trichloroethene

Total surface soil and groundwater 4E-05 4
Total subsurface soil and groundwater 4E-05 4

Hypothetical Lifelong Residents Surface Soil Incidental Ingestion 6E-05 --  Chromium VI  Benzo(a)pyrene, 
Dibenzo(a,h)anthracene NA --

Dermal Contact 6E-06 -- --  Benzo(a)pyrene, 
Dibenzo(a,h)anthracene NA --

Inhalation 1E-07 -- -- -- NA --

Total 7E-05 --  Chromium VI
 Benzo(a)pyrene, 

Benzo(b)fluoranthene, 
Dibenzo(a,h)anthracene

NA --

Subsurface Soil Incidental Ingestion 4E-05 --  Chromium VI  Benzo(a)pyrene NA --
Dermal Contact 1E-06 -- -- -- NA --
Inhalation 9E-08 -- -- -- NA --

Total 4E-05 --  Chromium VI  Benzo(a)pyrene, 
Dibenzo(a,h)anthracene NA --

Groundwater Incidental Ingestion 1E-04 --  Vinyl Chloride  Trichloroethene,
Chromium VI NA --

Dermal Contact 1E-05 -- --  Vinyl Chloride, Chromium VI NA --

Inhalation 2E-05 -- --  Trichloroethene,
Vinyl Chloride NA --

Total 1E-04 --  Trichloroethene,
 Vinyl Chloride, Chromium VI -- NA --

Total surface soil and groundwater 2E-04 NA
Total subsurface soil and groundwater 2E-04 NA
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> 10-4 > 10-5 and  10-4  10-6 and  10-5 Target Organ HI > 1

Current Adolescent Trespassers Surface Soil Incidental Ingestion 2E-06 -- -- -- 0.05 --
Dermal Contact 7E-07 -- -- -- 0.01 --
Inhalation 1E-09 -- -- -- 0.00003 --
Total 3E-06 -- --  Arsenic 0.06 --

Current Adult Trespassers Surface Soil Incidental Ingestion 2E-06 -- --  Arsenic 0.04 --
Dermal Contact 2E-07 -- -- -- 0.002 --
Inhalation 9E-10 -- -- -- 0.00003 --
Total 3E-06 -- --  Arsenic 0.04 --

Current Lifelong Trespassers Surface Soil Incidental Ingestion 5E-06 -- --  Arsenic NA --
Dermal Contact 9E-07 -- -- -- NA --
Inhalation 2E-09 -- -- -- NA --
Total 6E-06 -- --  Arsenic NA --

Current Industrial Workers Surface Soil Incidental Ingestion 2E-05 -- --  Arsenic, Chromium VI 0.2 --
Dermal Contact 3E-06 -- --  Arsenic 0.02 --
Inhalation 1E-08 -- -- -- 0.0003 --
Total 2E-05 --  Arsenic  Chromium VI 0.2 --

Future Adolescent Trespassers Surface Soil Incidental Ingestion 2E-06 -- -- -- 0.05 --
Dermal Contact 1E-06 -- -- -- 0.01 --
Inhalation 1E-09 -- -- -- 0.00003 --
Total 3E-06 -- --  Arsenic 0.06 --

Subsurface Soil Incidental Ingestion 2E-06 -- -- -- 0.04 --
Dermal Contact 1E-06 -- -- -- 0.008 --
Inhalation 1E-09 -- -- -- 0.00001 --
Total 3E-06 -- --  Arsenic 0.05 --

Future Adult Trespassers Surface Soil Incidental Ingestion 2E-06 -- --  Arsenic 0.04 --
Dermal Contact 3E-07 -- -- -- 0.002 --
Inhalation 1E-09 -- -- -- 0.00003 --
Total 3E-06 -- --  Arsenic 0.04 --

Subsurface Soil Incidental Ingestion 2E-06 -- -- -- 0.03 --
Dermal Contact 2E-07 -- -- -- 0.001 --
Inhalation 7E-10 -- -- -- 0.00001 --
Total 2E-06 -- --  Arsenic 0.03 --

Future Lifelong Trespassers Surface Soil Incidental Ingestion 5E-06 -- --  Arsenic NA --
Dermal Contact 1E-06 -- -- -- NA --
Inhalation 2E-09 -- -- -- NA --
Total 6E-06 -- --  Arsenic NA --

Subsurface Soil Incidental Ingestion 4E-06 -- --  Arsenic NA --
Dermal Contact 1E-06 -- -- -- NA --
Inhalation 2E-09 -- -- -- NA --
Total 5E-06 -- --  Arsenic NA --
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> 10-4 > 10-5 and  10-4  10-6 and  10-5 Target Organ HI > 1

Current/Future Construction Workers Surface Soil Incidental Ingestion 1E-06 -- -- -- 0.3 --
Dermal Contact 9E-08 -- -- -- 0.01 --
Inhalation 2E-06 -- --  Chromium VI 0.9 --
Total 3E-06 -- --  Chromium VI 1 --

Subsurface Soil Incidental Ingestion 9E-07 -- -- -- 0.2 --
Dermal Contact 8E-08 -- -- -- 0.009 --
Inhalation 2E-06 -- -- -- 0.3 --
Total 3E-06 -- --  Chromium VI 0.5 --

Groundwater Incidental Ingestion 4E-07 -- -- -- 0.2 --
Dermal Contact 2E-07 -- -- -- 1 --
Total 7E-07 -- -- -- 2 Target Organs HI < 1

Total surface soil and groundwater 4E-06 3
Total subsurface soil and groundwater 4E-06 2

Future Industrial Workers Surface Soil Incidental Ingestion 2E-05 -- --  Arsenic, Chromium VI 0.1 --
Dermal Contact 3E-06 -- --  Arsenic 0.02 --
Inhalation 1E-08 -- -- -- 0.0002 --
Total 2E-05 -- --  Arsenic, Chromium VI 0.2 --

Subsurface Soil Incidental Ingestion 1E-05 -- --  Arsenic, Chromium VI 0.1 --
Dermal Contact 3E-06 -- --  Arsenic 0.01 --
Inhalation 1E-08 -- -- -- 0.00008 --
Total 2E-05 -- --  Arsenic, Chromium VI 0.1 --

Groundwater Incidental Ingestion 2E-04  Arsenic -- -- 4 Manganese
Dermal Contact 2E-07 -- -- -- 0.04 --
Total 2E-04  Arsenic -- -- 4 Manganese

Total surface soil and groundwater 2E-04 4
Total subsurface soil and groundwater 2E-04 4

Hypothetical Child Residents Surface Soil Incidental Ingestion 1E-04 --  Arsenic, Chromium VI  Benzo(a)pyrene 3 Target Organs HI < 1
Dermal Contact 6E-06 -- --  Benzo(a)pyrene, Arsenic 0.08 --
Inhalation 6E-08 -- -- -- 0.001 --

Total 1E-04 --  Arsenic, Chromium VI
 Benzo(a)anthracene, 

Benzo(a)pyrene, 
Benzo(b)fluoranthene

3 Target Organs HI < 1

Subsurface Soil Incidental Ingestion 8E-05 --  Arsenic, Chromium VI  Benzo(a)pyrene, 
Dibenzo(a,h)anthracene 2 Target Organs HI < 1

Dermal Contact 7E-06 -- --  Benzo(a)pyrene, Arsenic 0.07 --
Inhalation 5E-08 -- -- -- 0.0005 --

Total 9E-05 --  Arsenic, Chromium VI
 Benzo(a)anthracene, 

Benzo(a)pyrene, 
Dibenzo(a,h)anthracene

2 Target Organs HI < 1

Groundwater Incidental Ingestion 6E-04  Arsenic -- -- 52 Manganese, Arsenic, Iron, Cobalt
Dermal Contact 4E-06 -- --  Arsenic 4 Manganese
Total 6E-04  Arsenic -- -- 56 Manganese, Arsenic, Iron, Cobalt

Total surface soil and groundwater 7E-04 59
Total subsurface soil and groundwater 7E-04 58
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4  10-6 and  10-5 Target Organ HI > 1

Hypothetical Adult Residents Surface Soil Incidental Ingestion 3E-05 --  Arsenic  Chromium VI 0.3 --
Dermal Contact 3E-06 -- --  Arsenic 0.01 --
Inhalation 9E-08 -- -- -- 0.001 --
Total 3E-05 --  Arsenic  Chromium VI 0.3 --

Subsurface Soil Incidental Ingestion 2E-05 -- --  Arsenic, Chromium VI 0.2 --
Dermal Contact 3E-06 -- --  Arsenic 0.01 --
Inhalation 7E-08 -- -- -- 0.0005 --

Total 2E-05 -- --  Benzo(a)pyrene, Arsenic, 
Chromium VI 0.2 --

Groundwater Incidental Ingestion 1E-03  Arsenic -- -- 22 Manganese, Arsenic, Iron, Cobalt
Dermal Contact 6E-06 -- --  Arsenic 1 --
Total 1E-03  Arsenic -- -- 24 Manganese, Arsenic, Iron, Cobalt

Total surface soil and groundwater 1E-03 24
Total subsurface soil and groundwater 1E-03 24

Hypothetical Lifelong Residents Surface Soil Incidental Ingestion 1E-04 --  Arsenic, Chromium VI  Benzo(a)pyrene, 
Benzo(b)fluoranthene NA --

Dermal Contact 9E-06 -- --  Benzo(a)pyrene, Arsenic NA --
Inhalation 1E-07 -- -- -- NA --

Total 1E-04 --  Arsenic, Chromium VI
 Benzo(a)anthracene, 

Benzo(a)pyrene, 
Benzo(b)fluoranthene

NA --

Subsurface Soil Incidental Ingestion 1E-04 --  Arsenic, Chromium VI  Benzo(a)pyrene, 
Dibenzo(a,h)anthracene NA --

Dermal Contact 1E-05 -- --  Benzo(a)pyrene, Arsenic NA --
Inhalation 1E-07 -- -- -- NA --

Total 1E-04 --  Arsenic, Chromium VI

 Benzo(a)anthracene, 
Benzo(a)pyrene, 

Benzo(b)fluoranthene, 
Dibenzo(a,h)anthracene

NA --

Groundwater Incidental Ingestion 2E-03  Arsenic -- -- NA --
Dermal Contact 1E-05 -- --  Arsenic NA --
Total 2E-03  Arsenic -- -- NA --

Total surface soil and groundwater 2E-03 NA
Total subsurface soil and groundwater 2E-03 NA
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> 10-4 > 10-5 and  10-4  10-6 and  10-5 Target Organ HI > 1

Surface Soil Incidental Ingestion 1E-06 -- -- -- 0.06 --
Dermal Contact 9E-07 -- -- -- 0.009 --
Inhalation 8E-11 -- -- -- 0.00004 --
Total 2E-06 -- --  Arsenic 0.07 --

Surface Soil Incidental Ingestion 2E-06 -- --  Arsenic 0.04 --
Dermal Contact 2E-07 -- -- -- 0.002 --
Inhalation 2E-10 -- -- -- 0.00004 --
Total 2E-06 -- --  Arsenic 0.04 --

Surface Soil Incidental Ingestion 3E-06 -- --  Arsenic NA --
Dermal Contact 1E-06 -- -- -- NA --
Inhalation 3E-10 -- -- -- NA --
Total 4E-06 -- --  Arsenic NA --

Surface Soil Incidental Ingestion 1E-05 -- --  Arsenic 0.2 --
Dermal Contact 3E-06 -- --  Arsenic 0.01 --
Inhalation 2E-09 -- -- -- 0.0004 --
Total 1E-05 -- --  Arsenic 0.2 --

Surface Soil Incidental Ingestion 7E-06 -- --  Benzo(a)pyrene 0.06 --
Dermal Contact 1E-05 -- --  Benzo(a)pyrene 0.009 --
Inhalation 9E-11 -- -- -- 0.00004 --
Total 2E-05 -- --  Benzo(a)pyrene, 

Benzo(b)fluoranthene, 
Dibenzo(a,h)anthracene, 

Arsenic

0.07 --

Subsurface Soil Incidental Ingestion 3E-06 -- --  Arsenic 0.08 --
Dermal Contact 1E-06 -- -- -- 0.01 --
Inhalation 1E-09 -- -- -- 0.00005 --
Total 5E-06 -- --  Arsenic 0.09 --

Current Adolescent 
Trespassers

Current Adult 
Trespassers

Current Lifelong 
Trespassers

Current Industrial 
Workers

Future Adolescent 
Trespassers



TABLE 1-4
SUMMARY OF RISKS/HAZARDS - PCB REMOVAL AREA

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 2 OF 4

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
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> 10-4 > 10-5 and  10-4  10-6 and  10-5 Target Organ HI > 1

Surface Soil Incidental Ingestion 5E-06 -- --  Benzo(a)pyrene, Arsenic 0.04 --
Dermal Contact 2E-06 -- -- -- 0.002 --
Inhalation 2E-10 -- -- -- 0.00004 --
Total 6E-06 -- --  Benzo(a)pyrene, Arsenic 0.04 --

Subsurface Soil Incidental Ingestion 3E-06 -- --  Arsenic 0.05 --
Dermal Contact 4E-07 -- -- -- 0.003 --
Inhalation 1E-09 -- -- -- 0.00005 --
Total 4E-06 -- --  Arsenic 0.06 --

Surface Soil Incidental Ingestion 1E-05 -- --  Benzo(a)pyrene, Arsenic NA --
Dermal Contact 1E-05 -- --  Benzo(a)pyrene, 

Dibenzo(a,h)anthracene
NA --

Inhalation 3E-10 -- -- -- NA --
Total 3E-05 --  Benzo(a)pyrene  Benzo(a)anthracene, 

Benzo(b)fluoranthene, 
Dibenzo(a,h)anthracene, 

Arsenic

NA --

Subsurface Soil Incidental Ingestion 7E-06 -- --  Arsenic, Chromium VI NA --
Dermal Contact 2E-06 -- -- -- NA --
Inhalation 3E-09 -- -- -- NA --
Total 8E-06 -- --  Arsenic, Chromium VI NA --

Surface Soil Incidental Ingestion 2E-06 -- -- -- 0.2 --
Dermal Contact 5E-07 -- -- -- 0.01 --
Inhalation 3E-07 -- -- -- 1 --
Total 2E-06 -- -- -- 1 --

Subsurface Soil Incidental Ingestion 1E-06 -- -- -- 0.4 --
Dermal Contact 1E-07 -- -- -- 0.02 --
Inhalation 2E-06 -- --  Chromium VI 2 Target Organs HI < 1
Total 3E-06 -- --  Chromium VI 2 Target Organs HI < 1

Future Adult 
Trespassers

Future Lifelong 
Trespassers

Current/Future 
Construction 
Workers
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Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4  10-6 and  10-5 Target Organ HI > 1

Surface Soil Incidental Ingestion 3E-05 -- --  Benzo(a)pyrene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Arsenic

0.2 --

Dermal Contact 2E-05 -- --  Benzo(a)pyrene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Arsenic

0.01 --

Inhalation 2E-09 -- -- -- 0.0004 --
Total 5E-05 --  Benzo(a)pyrene  Benzo(a)anthracene, 

Benzo(b)fluoranthene, 
Dibenzo(a,h)anthracene, 

Arsenic

0.2 --

Subsurface Soil Incidental Ingestion 2E-05 --  Arsenic  Chromium VI 0.3 --
Dermal Contact 4E-06 -- --  Arsenic 0.02 --
Inhalation 1E-08 -- -- -- 0.0005 --
Total 3E-05 --  Arsenic  Chromium VI 0.3 --

Surface Soil Incidental Ingestion 3E-04  Benzo(a)pyrene  Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Arsenic

 Indeno(1,2,3-cd)pyrene 3 Target Organs HI < 1

Dermal Contact 1E-04 --  Benzo(a)pyrene  Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene, 

Arsenic

0.08 --

Inhalation 3E-09 -- -- -- 0.002 --
Total 5E-04  Benzo(a)pyrene  Benzo(a)anthracene, 

Benzo(b)fluoranthene, 
Dibenzo(a,h)anthracene, 

Arsenic

 Indeno(1,2,3-cd)pyrene 3 Target Organs HI < 1

Subsurface Soil Incidental Ingestion 1E-04 --  Arsenic, Chromium VI  Benzo(a)pyrene, 
Dibenzo(a,h)anthracene

4 Target Organs HI < 1

Dermal Contact 9E-06 -- --  Benzo(a)pyrene, Arsenic 0.1 --
Inhalation 7E-08 -- -- -- 0.002 --
Total 1E-04 --  Arsenic, Chromium VI  Benzo(a)pyrene, 

Benzo(b)fluoranthene, 
Dibenzo(a,h)anthracene

4 Arsenic

Future Industrial 
Workers

Hypothetical Child 
Residents



TABLE 1-4
SUMMARY OF RISKS/HAZARDS - PCB REMOVAL AREA

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 4 OF 4

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4  10-6 and  10-5 Target Organ HI > 1

Surface Soil Incidental Ingestion 6E-05 --  Benzo(a)pyrene, Arsenic  Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene

0.3 --

Dermal Contact 3E-05 --  Benzo(a)pyrene  Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Arsenic

0.01 --

Inhalation 9E-09 -- -- -- 0.002 --
Total 9E-05 --  Benzo(a)pyrene, Arsenic  Benzo(a)anthracene, 

Benzo(b)fluoranthene, 
Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene

0.3 --

Subsurface Soil Incidental Ingestion 3E-05 --  Arsenic  Chromium VI 0.4 --
Dermal Contact 4E-06 -- --  Arsenic 0.02 --
Inhalation 1E-07 -- -- -- 0.002 --
Total 4E-05 --  Arsenic  Benzo(a)pyrene, 

Chromium VI
0.4 --

Surface Soil Incidental Ingestion 4E-04  Benzo(a)pyrene  Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Arsenic

 Indeno(1,2,3-cd)pyrene NA --

Dermal Contact 1E-04 --  Benzo(a)pyrene, 
Dibenzo(a,h)anthracene

 Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Indeno(1,2,3-cd)pyrene, 
Arsenic

NA --

Inhalation 1E-08 -- -- -- NA --
Total 5E-04  Benzo(a)pyrene  Benzo(a)anthracene, 

Benzo(b)fluoranthene, 
Dibenzo(a,h)anthracene, 

Arsenic

 Benzo(k)fluoranthene, 
Indeno(1,2,3-cd)pyrene,

Total Aroclors

NA --

Subsurface Soil Incidental Ingestion 2E-04 --  Arsenic, Chromium VI  Benzo(a)pyrene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene

NA --

Dermal Contact 1E-05 -- --  Benzo(a)pyrene, Arsenic NA --
Inhalation 2E-07 -- -- -- NA --
Total 2E-04 --  Arsenic, Chromium VI  Benzo(a)pyrene, 

Benzo(b)fluoranthene, 
Dibenzo(a,h)anthracene

NA --

Hypothetical 
Lifelong Residents

Hypothetical Adult 
Residents
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> 10-4 > 10-5 and  10-4  10-6 and  10-5 Target Organ HI > 1

Surface Soil Incidental Ingestion 6E-06 -- --  Chromium VI 0.07 --
Dermal Contact 1E-06 -- -- -- 0.01 --
Inhalation 6E-09 -- -- -- 0.00003 --
Total 7E-06 -- --  Chromium VI 0.08 --

Surface Soil Incidental Ingestion 4E-06 -- --  Chromium VI 0.05 --
Dermal Contact 3E-07 -- -- -- 0.002 --
Inhalation 4E-09 -- -- -- 0.00003 --
Total 4E-06 -- --  Arsenic, Chromium VI 0.05 --

Surface Soil Incidental Ingestion 1E-05 -- --  Arsenic, Chromium VI NA --
Dermal Contact 2E-06 -- -- -- NA --
Inhalation 1E-08 -- -- -- NA --
Total 1E-05 -- --  Arsenic, Chromium VI NA --

Surface Soil Incidental Ingestion 3E-05 -- --  Arsenic, Chromium VI 0.2 --
Dermal Contact 3E-06 -- --  Arsenic 0.01 --
Inhalation 5E-08 -- -- -- 0.0003 --
Total 3E-05 -- --  Arsenic, Chromium VI 0.2 --

Surface Soil Incidental Ingestion 6E-06 -- --  Chromium VI 0.06 --
Dermal Contact 1E-06 -- -- -- 0.009 --
Inhalation 7E-09 -- -- -- 0.00003 --
Total 8E-06 -- --  Chromium VI 0.07 --

Subsurface Soil Incidental Ingestion 3E-06 -- -- -- 0.06 --
Dermal Contact 7E-07 -- -- -- 0.010 --
Inhalation 2E-09 -- -- -- 0.00004 --
Total 4E-06 -- --  Arsenic 0.07 --

Surface Soil Incidental Ingestion 4E-06 -- --  Chromium VI 0.04 --
Dermal Contact 2E-07 -- -- -- 0.002 --
Inhalation 5E-09 -- -- -- 0.00003 --
Total 4E-06 -- --  Chromium VI 0.05 --

Subsurface Soil Incidental Ingestion 3E-06 -- --  Arsenic 0.04 --
Dermal Contact 2E-07 -- -- -- 0.002 --
Inhalation 1E-09 -- -- -- 0.00004 --
Total 3E-06 -- --  Arsenic 0.04 --

Surface Soil Incidental Ingestion 1E-05 -- --  Arsenic, Chromium VI NA --
Dermal Contact 1E-06 -- -- -- NA --
Inhalation 1E-08 -- -- -- NA --
Total 1E-05 -- --  Arsenic, Chromium VI NA --

Subsurface Soil Incidental Ingestion 5E-06 -- --  Arsenic, Chromium VI NA --
Dermal Contact 1E-06 -- -- -- NA --
Inhalation 3E-09 -- -- -- NA --
Total 6E-06 -- --  Arsenic, Chromium VI NA --

Future Lifelong Trespassers

Future Adult Trespassers

Future Adolescent Trespassers

Current Adolescent Trespassers

Current Adult Trespassers

Current Lifelong Trespassers

Current Industrial Workers



TABLE 1-5
SUMMARY OF RISKS/HAZARDS - FORMER BUILDING 234 AREA

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 2 OF 3

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4  10-6 and  10-5 Target Organ HI > 1

Surface Soil Incidental Ingestion 2E-06 -- -- -- 0.3 --
Dermal Contact 8E-08 -- -- -- 0.01 --
Inhalation 1E-05 -- --  Chromium VI 1 --
Total 1E-05 -- --  Chromium VI 1 --

Subsurface Soil Incidental Ingestion 1E-06 -- -- -- 0.3 --
Dermal Contact 8E-08 -- -- -- 0.01 --
Inhalation 3E-06 -- --  Chromium VI 2 Target Organs HI < 1
Total 4E-06 -- --  Chromium VI 2 Target Organs HI < 1

Groundwater Incidental Ingestion 9E-09 -- -- -- 0.009 --
Dermal Contact 1E-08 -- -- -- 0.09 --
Inhalation 1E-09 -- -- -- 0.00005 --
Total 2E-08 -- -- -- 0.1 --

Total surface soil and groundwater 1E-05 1
Total subsurface soil and groundwater 4E-06 2

Future Industrial Workers Surface Soil Incidental Ingestion 3E-05 --  Chromium VI  Arsenic 0.2 --
Dermal Contact 3E-06 -- --  Arsenic 0.01 --
Inhalation 6E-08 -- -- -- 0.0003 --
Total 3E-05 --  Chromium VI  Arsenic 0.2 --

Subsurface Soil Incidental Ingestion 2E-05 -- --  Arsenic, Chromium VI 0.2 --
Dermal Contact 3E-06 -- --  Arsenic 0.02 --
Inhalation 2E-08 -- -- -- 0.0004 --
Total 2E-05 -- --  Arsenic, Chromium VI 0.2 --

Groundwater Incidental Ingestion 4E-06 -- --  Arsenic 0.2 --
Dermal Contact 2E-08 -- -- -- 0.004 --
Total 4E-06 -- --  Arsenic 0.2 --

Total surface soil and groundwater 3E-05 0.4
Total subsurface soil and groundwater 2E-05 0.4

Hypothetical Child Residents Surface Soil Incidental Ingestion 3E-04  Chromium VI  Arsenic
 Benzo(a)pyrene, 

Benzo(b)fluoranthene, 
Dibenzo(a,h)anthracene

3 Target Organs HI < 1

Dermal Contact 9E-06 -- --  Benzo(a)pyrene, Arsenic 0.08 --
Inhalation 3E-07 -- -- -- 0.001 --

Total 3E-04  Chromium VI  Benzo(a)pyrene, Arsenic
 Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene
3 Target Organs HI < 1

Subsurface Soil Incidental Ingestion 1E-04 --  Arsenic, Chromium VI  Benzo(a)pyrene 3 Target Organs HI < 1
Dermal Contact 4E-06 -- --  Arsenic 0.08 --
Inhalation 9E-08 -- -- -- 0.002 --
Total 1E-04 --  Arsenic, Chromium VI  Benzo(a)pyrene 3 Target Organs HI < 1

Groundwater Incidental Ingestion 3E-05 -- --  Vinyl Chloride, Arsenic 3 Target Organs HI < 1
Dermal Contact 1E-06 -- -- -- 0.4 --
Inhalation 2E-06 -- -- -- 0.9 --
Total 3E-05 --  Vinyl Chloride  Trichloroethene, Arsenic 4 Manganese

Total surface soil and groundwater 3E-04 7
Total subsurface soil and groundwater 1E-04 7

Current/Future Construction Workers
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4  10-6 and  10-5 Target Organ HI > 1

Hypothetical Adult Residents Surface Soil Incidental Ingestion 5E-05 --  Chromium VI  Benzo(a)pyrene, Arsenic 0.3 --
Dermal Contact 3E-06 -- -- -- 0.01 --
Inhalation 4E-07 -- -- -- 0.001 --
Total 6E-05 --  Chromium VI  Benzo(a)pyrene, Arsenic 0.3 --

Subsurface Soil Incidental Ingestion 3E-05 --  Arsenic  Chromium VI 0.3 --
Dermal Contact 2E-06 -- --  Arsenic 0.01 --
Inhalation 1E-07 -- -- -- 0.002 --
Total 3E-05 --  Arsenic  Chromium VI 0.3 --

Groundwater Incidental Ingestion 2E-05 --  Arsenic  Vinyl Chloride 1 --
Dermal Contact 5E-07 -- -- -- 0.1 --
Inhalation 3E-06 -- --  Trichloroethene 0.9 --

Total 3E-05 --  Arsenic  Trichloroethene,
Vinyl Chloride 2 Target Organ HI < 1

Total surface soil and groundwater 9E-05 2
Total subsurface soil and groundwater 6E-05 2

Hypothetical Lifelong Residents Surface Soil Incidental Ingestion 4E-04  Chromium VI  Arsenic
 Benzo(a)pyrene, 

Benzo(b)fluoranthene, 
Dibenzo(a,h)anthracene

NA --

Dermal Contact 1E-05 -- --  Benzo(a)pyrene, Arsenic NA --
Inhalation 7E-07 -- -- -- NA --

Total 4E-04  Chromium VI Benzo(a)pyrene, Arsenic
 Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene
NA --

Subsurface Soil Incidental Ingestion 1E-04 --  Arsenic, Chromium VI  Benzo(a)pyrene NA --
Dermal Contact 6E-06 -- --  Arsenic NA --
Inhalation 2E-07 -- -- -- NA --
Total 1E-04 --  Arsenic, Chromium VI  Benzo(a)pyrene NA --

Groundwater Incidental Ingestion 5E-05 --  Vinyl Chloride, Arsenic  Trichloroethene NA --
Dermal Contact 2E-06 -- -- -- NA --
Inhalation 5E-06 -- --  Trichloroethene NA --
Total 6E-05 --  Vinyl Chloride, Arsenic  Trichloroethene NA --

Total surface soil and groundwater 5E-04 NA
Total subsurface soil and groundwater 2E-04 NA



TABLE 1-6
SUMMARY OF RISKS/HAZARDS - SOUTH WATERFRONT AREA

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 1 OF 1

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4  10-6 and  10-5 Target Organ HI > 1

Subsurface Soil Incidental Ingestion 2E-06 -- -- -- 0.06 --
Dermal Contact 6E-07 -- -- -- 0.01 --
Inhalation 1E-09 -- -- -- 0.00002 --
Total 3E-06 -- --  Arsenic 0.07 --

Subsurface Soil Incidental Ingestion 2E-06 -- --  Arsenic 0.05 --
Dermal Contact 2E-07 -- -- -- 0.002 --
Inhalation 1E-09 -- -- -- 0.00002 --
Total 3E-06 -- --  Arsenic 0.05 --

Subsurface Soil Incidental Ingestion 5E-06 -- --  Arsenic, Chromium VI NA --
Dermal Contact 9E-07 -- -- -- NA --
Inhalation 3E-09 -- -- -- NA --
Total 6E-06 -- --  Arsenic, Chromium VI NA --

Subsurface Soil Incidental Ingestion 1E-06 -- -- -- 0.3 --
Dermal Contact 8E-08 -- -- -- 0.01 --
Inhalation 2E-06 -- --  Chromium VI 0.5 --
Total 3E-06 -- --  Chromium VI 0.8 --

Subsurface Soil Incidental Ingestion 2E-05 -- --  Arsenic, Chromium VI 0.2 --
Dermal Contact 2E-06 -- --  Arsenic 0.02 --
Inhalation 1E-08 -- -- -- 0.0002 --
Total 2E-05 -- --  Arsenic, Chromium VI 0.3 --

Subsurface Soil Incidental Ingestion 9E-05 --  Arsenic, Chromium VI -- 3 Target Organs HI < 1
Dermal Contact 3E-06 -- --  Arsenic 0.08 --
Inhalation 7E-08 -- -- -- 0.0008 --
Total 1E-04 --  Arsenic, Chromium VI -- 3 Target Organs HI < 1

Subsurface Soil Incidental Ingestion 2E-05 --  Arsenic  Chromium VI 0.3 --
Dermal Contact 2E-06 -- --  Arsenic 0.01 --
Inhalation 1E-07 -- -- -- 0.0008 --
Total 3E-05 --  Arsenic  Chromium VI 0.3 --

Subsurface Soil Incidental Ingestion 1E-04 --  Arsenic, Chromium VI -- NA --
Dermal Contact 5E-06 -- --  Arsenic NA --
Inhalation 2E-07 -- -- -- NA --
Total 1E-04 --  Arsenic, Chromium VI -- NA --

Future Adult Residents

Future Lifelong Residents

Future Adolescent 
Trespassers

Future Adult Trespassers

Future Lifelong Trespassers

Current/Future Construction 
Workers

Future Industrial Workers

Future Child Residents



Carcinogenic Risk Hazard Quotient Carcinogenic Risk Hazard Quotient

cis-1,2-Dichloroethene 4.26 0.57 No IUR No RfC No IUR No RfC
trans-1,2-Dichloroethene 4.81 0.65 No IUR 0.01 No IUR 0.003
Tetrachloroethene 0.696 0.38 4E-08 0.009 8E-09 0.002
Trichloroethene 33 10.4 2E-05 5 4E-06 1
Vinyl Chloride 1.47 1.45 9E-06 0.01 5E-07 0.003

TOTAL 3E-05 5 4E-06 1

Notes
** - Potential indoor air concentration calculated for hypothetical future buildings using groundwater data and general model inputs (not site/building-specific).
Bolded, italicized indicates chemcial identified as a COPC in groundwater for vapor intrusion based on modeling.
COPC - Chemical of Potential Concern
IUR - Inhalation Unit Risk µg/L - microgram(s) per liter
RfC - Reference Concentration µg/m3 - microgram(s) per cubic meter

Carcinogenic Risk Hazard Quotient Carcinogenic Risk Hazard Quotient

Acrylonitrile* 2.8 0.28 8E-06 0.1 2E-06 0.03
Benzene* 6.8 0.68 2E-07 0.002 4E-08 0.0005
1,3-Butadiene* 13 1.3 2E-05 0.6 3E-06 0.2
1,1-Dichloroethane* 0.25 0.025 2E-08 No RfC 3E-09 No RfC
cis-1,2-Dichloroethene 27 2.7 No IUR No RfC No IUR No RfC
trans-1,2-Dichloroethene 4.1 0.41 No IUR 0.007 No IUR 0.002
Tetrachloroethene 12 1.2 1E-07 0.03 3E-08 0.007
1,1,1-Trichloroethane* 0.26 0.026 No IUR 0.000005 No IUR 0.000001
Trichloroethene 120 12 3E-05 6 4E-06 1
Vinyl Chloride 0.76 0.076 5E-07 0.0007 3E-08 0.0002

TOTAL 5E-05 7 9E-06 2
TOTAL OF CHLORINATED HYDROCARBONS 3E-05 6 4E-06 1

Notes
** - Potential indoor air concentration calculated for hypothetical future buildings using soil gas data and general model inputs (not site/building-specific).
Bolded, italicized indicates chemcial identified as a COPC in groundwater for vapor intrusion based on modeling.
*COPC was not detected in groundwater samples collected from North Waterfront.
COPC - Chemical of Potential Concern
IUR - Inhalation Unit Risk µg/L - microgram(s) per liter
RfC - Reference Concentration µg/m3 - microgram(s) per cubic meter

TABLE 1-7A
SCREENING RISK EVALUATION FOR VAPOR INTRUSION - NORTH WATERFRONT (GROUNDWATER DATA)

FEASBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND

TABLE 1-7B
SCREENING RISK EVALUATION FOR VAPOR INTRUSION - NORTH WATERFRONT (SOIL GAS DATA)

FEASBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND

COPC

Maximum 
Groundwater 

Concentration (µg/L)

Calculated / Modeled 
Potential Indoor Air 

Concentration 
(µg/m3) **

Residential Industrial

COPC

Maximum 
Groundwater 

Concentration (µg/L)

Calculated / Modeled 
Potential Indoor Air 

Concentration 
(µg/m3) **

Residential Industrial



Carcinogenic 
Risk Hazard Quotient Carcinogenic 

Risk Hazard Quotient

1,1-Dichloroethene 0.25 0.22 No IUR 0.001 No IUR 0.0003
cis-1,2-Dichloroethene 12.7 1.70 No IUR No RfC No IUR No RfC
Trichloroethene 4 1.26 3E-06 0.6 4E-07 0.1
Vinyl Chloride 100 98.7 6E-04 1.0 4E-05 0.2

TOTAL 6E-04 2 4E-05 0.4

Notes
** - Potential indoor air concentration calculated for hypothetical future buildings using groundwater data and general model inputs (not site/building-specific).
Bolded, italicized indicates chemcial identified as a COPC in groundwater for vapor intrusion based on modeling.
COPC - Chemical of Potential Concern CVOC - Chlorinated Volatile Organic Compound
IUR - Inhalation Unit Risk µg/L - microgram(s) per liter
RfC - Reference Concentration µg/m3 - microgram(s) per cubic meter
Vinyl Chloride concentration associated with 1996 groundwater sample data from well MW-104, which is indicative of an upgradient CVOC source.
The CVOCs in this area (and upgradient area Building 7) are being investigated separately from On-Shore Derecktor.

TABLE 1-8
SCREENING RISK EVALUATION FOR VAPOR INTRUSION - FORMER BUILDING 234 AREA (GROUNDWATER DATA)

FEASBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND

COPC

Maximum 
Groundwater 

Concentration (µg/L)

Calculated / Modeled 
Potential Indoor Air 

Concentration (µg/m3) 
**

Residential Industrial
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*Summary of all potential applicable or relevant and appropriate requirements (ARARs) and to-be-considered (TBCs) citations for Naval Station Newport, Rhode Island, as identified by U.S. Environmental Protection Agency 
(EPA) Region 1 and Rhode Island Department of Environmental Management (RIDEM).  ARAR evaluations specific to remedial alternatives are provided in Section 4.0 (soil) and Section 5.0 (groundwater). 

Requirement Citation Status Synopsis of Requirement Consideration in the FS 
Federal     
EPA Human Health 
Assessment Cancer 
Slope Factors (CSFs) 

None To Be 
Considered 

Guidance values used to 
evaluate the potential 
carcinogenic hazards caused 
by exposure to contaminants. 

Risks due to carcinogens as assessed with slope factors 
are used to evaluate exposures to carcinogenic 
contaminants in site media and develop site-specific 
risk-based Preliminary Remediation Goals (PRGs).   

Reference Doses 
(RfDs) 

None To Be 
Considered 

Guidance values used to 
evaluate the potential non-
carcinogenic hazards caused 
by exposure to contaminants. 

RfDs will be used to characterize noncarcinogenic risks 
associated with residual COC concentrations and 
develop site-specific risk-based PRGs.   

EPA VISL Calculator VISL Calculator 
Version 2.0, 
May 2012 
RSLs. 

To Be 
Considered 

Guidance values to evaluate 
vapor intrusion risk. 

EPA, 2012. Vapor Intrusion Screening Level (VISL) 
Calculator Version 2.0, May 2012 RSLs.  Office of Solid 
Waste and Remedial Response. Washington, D.C.  
May.  Used to calculate indoor air screening values. 

Guidelines for 
Carcinogen Risk 
Assessment   

EPA/630/P-
03/001F 
(March 2005) 

To Be 
Considered 

Guidance for assessing 
cancer risk. 

Risks due to carcinogens are assessed using these 
guidelines and develop site-specific risk-based PRGs.   

Supplemental 
Guidance for 
Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens   

EPA/630/R-
03/003F 
(March 2005)     

To Be 
Considered 

Guidance of assessing 
cancer risks to children. 

Risks to children due to carcinogens are assessed using 
these guidelines and develop site-specific risk-based 
PRGs.  PRGs are addressed through removal and/or 
covers to prevent exposure.   
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*Summary of all potential applicable or relevant and appropriate requirements (ARARs) and to-be-considered (TBCs) citations for Naval Station Newport, Rhode Island, as identified by U.S. Environmental Protection Agency 
(EPA) Region 1 and Rhode Island Department of Environmental Management (RIDEM).  ARAR evaluations specific to remedial alternatives are provided in Section 4.0 (soil) and Section 5.0 (groundwater). 

Requirement Citation Status Synopsis of Requirement Consideration in the FS 
Safe Drinking Water 
Act, National Primary 
Drinking Water 
Regulations - 
Maximum 
Contaminant Levels 
(MCLs) 

40 Code of 
Federal 
Regulations 
(CFR) 141 
Subparts B 
and G 

Applicable Establishes maximum 
contaminant levels (MCLs) 
for common organic and 
inorganic contaminants 
applicable to public drinking 
water supplies. Used as 
relevant and appropriate 
cleanup standards for 
aquifers and surface water 
bodies that are potential 
drinking water sources.   

MCLs were used in the development of PRGs, 
based on the use of the groundwater for residential 
purposes. 
Note: Subpart B includes duplicate information for 
arsenic and nitrate, which already are addressed by 
Subpart G.  The old arsenic MCL of 50 µg/L in 
Subpart B expired in 2006 (current MCL is 10 µg/L as 
indicated in Subpart G).  Nitrate value of 20 mg/L in 
Subpart B is less restrictive than 10 mg/L in Subpart 
G, and nitrate is not a COC for any of the subareas. 

Safe Drinking Water 
Act, National Primary 
Drinking Water 
Regulations - 
Maximum 
Contaminant Level 
Goals (MCLGs) 

40 CFR 141 
Subpart F 

Relevant 
and 
Appropriate 
for non-zero 
MCLGs only 

Establishes maximum 
contaminant level goals 
(MCLGs) for public water 
supplies. MCLGs are health 
goals for drinking water 
sources. These 
unenforceable health goals 
are available for a number 
of organic and inorganic 
compounds. 

MCLGs were considered in development of PRGs 
based on the use of the groundwater for residential 
purposes. (The MCLG of arsenic is 0 µg/L.). 
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*Summary of all potential applicable or relevant and appropriate requirements (ARARs) and to-be-considered (TBCs) citations for Naval Station Newport, Rhode Island, as identified by U.S. Environmental Protection Agency 
(EPA) Region 1 and Rhode Island Department of Environmental Management (RIDEM).  ARAR evaluations specific to remedial alternatives are provided in Section 4.0 (soil) and Section 5.0 (groundwater). 

Requirement Citation Status Synopsis of Requirement Consideration in the FS 
Drinking Water Health 
Advisories (EPA 
Office of Water, 2012) 

EPA 822-S-12-
001; 2012 
Edition of the 
Drinking Water 
Standards and 
Health 
Advisories 

To Be 
Considered 

Health Advisories are 
estimates of risk from 
consumption of 
contaminated drinking 
water. They consider non-
carcinogenic effects only. 
To be considered for 
contaminants in 
groundwater that may be 
used for drinking water 
where the standard is more 
conservative than either 
federal or state criteria or 
regulatory standards, or 
there are no criteria for the 
contaminant.  

Health advisory will be used to evaluate the non-
carcinogenic risk resulting from exposure to 
manganese in lieu of an MCL at the request of EPA.  
For example, manganese does not have an MCL—
the EPA Lifetime Health Advisory Level for 
manganese is 0.3 milligrams per liter (mg/L). 

Recommendations of 
the Technical Review 
Workgroup for Lead for 
an approach to 
Assessing Risks 
Associated with Adult 
Exposure to Lead In 
Soil 

EPA-540-R-03-
001  
(January 2003) 

To Be 
Considered 

EPA Guidance for evaluating 
risks posed by lead in soil. 

Risks from lead assessed under this guidance will be 
addressed through remediation measures. 
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*Summary of all potential applicable or relevant and appropriate requirements (ARARs) and to-be-considered (TBCs) citations for Naval Station Newport, Rhode Island, as identified by U.S. Environmental Protection Agency 
(EPA) Region 1 and Rhode Island Department of Environmental Management (RIDEM).  ARAR evaluations specific to remedial alternatives are provided in Section 4.0 (soil) and Section 5.0 (groundwater). 

Requirement Citation Status Synopsis of Requirement Consideration in the FS 
State     
State of Rhode Island 
Rules and Regulations 
for the Investigation 
and Remediation of 
Hazardous Material 
Releases (Remediation 
Regulations), amended 
in November 2011 

Code of Rhode 
Island Rules 
(CRIR) 12-180-
001, DEM-DSR-
01-93, Section 
8.02, and 8.03 
(with the 
exception of 
8.02A(iv)-TPH) 

Applicable 
 

These regulations set 
remediation standards for 
contaminated media.  These 
standards are applicable to a 
CERCLA remedy when they 
are more stringent than 
federal standards.  
Establishes criteria for 
groundwater and both direct 
contact with soil; and 
leachability of contaminants 
from soil. TPH criteria are 
excluded unless commingled 
with CERCLA contaminants. 

RIDEM Residential Direct Exposure Criteria (DEC), 
Industrial DECs, and [Aquifer Class “GA”] Leachability 
Criteria were used in the development of PRGs for soil.   
State groundwater criteria that more stringent than federal 
criteria are considered in development of groundwater 
PRGs based on the use of the groundwater for residential 
purposes. (However, RIIDEM [Aquifer Class “GA”] 
Groundwater Objectives are equivalent to federal MCLs). 
  
Navy, EPA, and RIDEM agree that the exceedance of the 
leachability criterion is not contributing to an exceedance 
of the applicable groundwater objective, and that 
groundwater monitoring is required and will be conducted 
to further assess the potential of soil leaching.  Because 
existing covers may contribute to the site conditions, 
which are thwarting soil leaching of lead and naphthalene 
(the constituents found to exceed RIDEM Leachability 
Criteria), the proposed LUCs to maintain these covers 
also will sustain current conditions which have 
demonstrated effectiveness in reducing the infiltration of 
these constituents. 
Navy and RIDEM agree that any TPH issues at this site 
will be addressed under the RIDEM UST Program if 
required. 

 



TABLE 2-2 
SUMMARY OF POTENTIAL* LOCATION-SPECIFIC ARARs AND TBCs 

FEASIBILITY STUDY 
SITE 19 – ON-SHORE DERECKTOR SHIPYARD 

NAVSTA NEWPORT, RHODE ISLAND 
PAGE 1 OF 2 

 

*Summary of all potential applicable or relevant and appropriate requirements (ARARs) and to-be-considered (TBCs) citations for Naval Station Newport, Rhode Island, as identified by U.S. Environmental Protection Agency 
(EPA) Region 1 and Rhode Island Department of Environmental Management (RIDEM).  ARAR evaluations specific to remedial alternatives are provided in Section 4.0 (soil) and Section 5.0 (groundwater). 

Requirement Citation Status Synopsis of Requirement Consideration in the FS  
Federal     
Floodplain 
Management 
and Protection of 
Wetlands 

44 Code of 
Federal 
Regulations 
(CFR) 9 

Relevant 
and 
Appropriate 

Implements Executive Order 11990 
(Protection of Wetlands) and 
Executive Order 11988 (Floodplain 
Management). Prohibits activities that 
adversely affect federally-regulated 
resource areas unless there is no 
practicable alternative and the 
proposed action includes all 
practicable measures to minimize 
harm to wetlands and floodplains that 
may result from such use. 

The effects of installing and maintaining any 
components of the remedy within federally 
designated 100-year coastal floodplain or 
jurisdictional wetlands will be evaluated. All 
practicable means will be used to minimize harm 
to the protected resources. Public comment 
concerning potential impacts will be solicited in 
the Proposed Plan. 

Coastal Zone 
Management Act 

Coastal Zone 
Management 
Act, 16 USC 
1451 et. seq. 

Applicable Requires that any actions must be 
conducted in a manner consistent 
with state-approved management 
programs. 

The site is located within a coastal zone 
management area; therefore, applicable coastal 
zone management requirements need to be 
addressed. 

Endangered Species 
Act  

16 U.S. Code 
(USC) 1531 et 
seq.; 50 CFR 
Parts 200 and 
402  

Applicable  Regulates activities affecting federally 
listed endangered or threatened 
species or their critical habitat.  

The federally-listed Atlantic sturgeon, 
loggerhead turtle and Kemps-ridley turtle occur 
in the waters of Narragansett Bay. Appropriate 
federal agencies will be consulted to find ways 
to minimize adverse effects from contamination 
migrating from the site to coastal waters. 
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*Summary of all potential applicable or relevant and appropriate requirements (ARARs) and to-be-considered (TBCs) citations for Naval Station Newport, Rhode Island, as identified by U.S. Environmental Protection Agency 
(EPA) Region 1 and Rhode Island Department of Environmental Management (RIDEM).  ARAR evaluations specific to remedial alternatives are provided in Section 4.0 (soil) and Section 5.0 (groundwater). 

Requirement Citation Status Synopsis of Requirement Consideration in the FS  
National Historic 
Landmarks (Historic 
Sites Act) 

16 USC §461 et 
seq.; 36 CFR 
Part 65 

Applicable The purpose of the National Historic 
Landmarks program is to identify and 
designate National Historic 
Landmarks, and encourage the long 
range preservation of nationally 
significant properties that illustrate or 
commemorate the history and 
prehistory of the United States. 

Features with potential historical/cultural 
significance will be evaluated during the 
remedial design phase. Should any remedy 
impact historical properties/structures 
determined to be protected by this standard, 
activities will be coordinated with the 
Department of the Interior. 

Protection of Historic 
Properties (National 
Historic Preservation 
Act) 

16 USC §470 et 
seq., 36 CFR 
Part 800 

Applicable Section 106 of the National Historic 
Preservation Act requires federal 
agencies to take into account the 
effects of their undertakings on 
historic properties and afford the 
Advisory Council on Historic 
Preservation a reasonable opportunity 
to comment. 

Features with potential historical/cultural 
significance will be evaluated during the 
remedial design phase. Should any remedy 
impact properties/structures determined to be 
protected by this standard, activities will be 
coordinated with the Advisory Council on 
Historic Preservation. 

State     
Coastal Resources 
Management  

RIGL 46-23-1 et 
seq.  

Applicable  Sets standards for management and 
protection of coastal resources.  

The entire site is located in a coastal resource 
management area.  Therefore, applicable 
coastal resource management requirements 
need to be addressed.  

Rhode Island Historical 
Preservation Act 

RIGL 42-45 et 
seq. 

Applicable Requires action to take into account 
effects on properties included on or 
eligible for the National register of 
Historic Places and minimizes harm to 
National Historic Landmarks. 

Features with potential historical/cultural 
significance will be evaluated during the 
remedial design phase. Should any remedy 
impact properties/structures determined to be 
protected by this standard, activities will be 
coordinated with the State Agency. 
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*Summary of all potential applicable or relevant and appropriate requirements (ARARs) and to-be-considered (TBCs) citations for Naval Station Newport, Rhode Island, as identified by U.S. Environmental Protection Agency 
(EPA) Region 1 and Rhode Island Department of Environmental Management (RIDEM).  ARAR evaluations specific to remedial alternatives are provided in Section 4.0 (soil) and Section 5.0 (groundwater). 

Requirement Citation Status Synopsis of Requirement Consideration in the FS 
Federal     
Toxic Substances 
Control Act (TSCA); 
PCB Remediation 
Waste 

15 U.S. Code 
(USC) 2601 et seq.; 
40 Code of Federal 
Regulations (CFR) 
761.61(c) 

Applicable This section of the TSCA regulations 
provides risk-based standards for the 
sampling, cleanup, or disposal of 
polychlorinated biphenyl (PCB) remediation 
waste. Written approval for the proposed 
risk-based cleanup must be obtained from 
the Director, Office of Site Remediation and 
Restoration, U.S. Environmental Protection 
Agency (EPA) Region 1. 

The development of risk-based cleanup 
standards for PCBs in soil and the 
development and implementation of 
protective sampling, handling, 
management, and disposal measures for 
PCB-contaminated material will meet these 
standards. 

EPA Groundwater 
Protection Strategy 

August 1984; NCP 
Preamble, Vol. 55, 
No. 46, March 8, 
1990, 40 CFR 300, 
p. 8733); 
Guidelines for 
Ground-Water 
Classification 
(November 1986) 

To Be 
Considered 

The Groundwater Protection Strategy 
provides a common reference for preserving 
clean groundwater and protecting the public 
health from the effects of past contamination. 
Guidelines for consistency in groundwater 
protection programs focus on the highest 
beneficial use of a groundwater aquifer and 
define three classes of groundwater. These 
documents defined Class I, II and III 
groundwater. 

Under federal standards, groundwater 
within the site is considered a potential 
drinking water source (not considering 
groundwater impacted by salinity near the 
Bay); therefore, groundwater must achieve 
these standards. 

CWA National 
Recommended 
Water Quality 
Criteria (NRWQC) 

40 CFR 122.44 Applicable Federal NRWQC are health-based and 
ecologically-based criteria developed for 
carcinogenic and non-carcinogenic 
compounds.   

These standards will be used to develop 
monitoring standards for surface waters 
during a remedial action if it includes 
surface water monitoring or related surface 
water compliance requirements (e.g., 
surface water discharge of groundwater 
treated ex situ). 
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*Summary of all potential applicable or relevant and appropriate requirements (ARARs) and to-be-considered (TBCs) citations for Naval Station Newport, Rhode Island, as identified by U.S. Environmental Protection Agency 
(EPA) Region 1 and Rhode Island Department of Environmental Management (RIDEM).  ARAR evaluations specific to remedial alternatives are provided in Section 4.0 (soil) and Section 5.0 (groundwater). 

Requirement Citation Status Synopsis of Requirement Consideration in the FS 
Use of Monitored 
Natural Attenuation 
at Superfund, 
RCRA Corrective 
Action, and 
Underground 
Storage Tank Sites 

OSWER Directive 
9200.4-17P 
(April 21, 1999) 

To Be 
Considered 

EPA guidance regarding the use of 
monitored natural attenuation (MNA) for the 
cleanup of contaminated soil and 
groundwater.  In particular, a reasonable 
time frame for achieving cleanup standard 
though monitored attenuation would be 
comparable to that which could be achieved 
through active restoration. 

This guidance will be used to determine 
success of MNA component of any 
alternative to attain all groundwater 
cleanup standards within a reasonable 
time frame. 

Clean Water Act - 
National Pollutant 
Discharge 
Elimination System 
(NPDES) 

40 CFR Parts 122, 
125, and 131 

Applicable Establishes the specifications for 
discharging pollutants from any point source 
into the waters of the U.S. Includes storm 
water standards for activities disturbing 
more than one acre. 

Any water discharged to surface water 
bodies during remedial activities will 
comply with this regulation. Best 
management practices will be used to meet 
storm water standards during remedial 
action(s). 

Underground 
Injection Control 
(UIC) 

40 CFR 144 146, 
and 147.200 

Applicable These regulations address the discharge of 
wastes, chemicals or other substances in 
the subsurface. The federal UIC program 
designates injection wells incidental to 
aquifer remediation as Class V wells. 

These regulations apply to certain 
substances that may be included in 
material injected into the aquifer as part of 
a groundwater remedy (e.g., injection of 
electron donor substrate to enhance 
anaerobic biodegradation).  The design 
step will adhere to these regulations as the 
injected material mix is determined. 
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*Summary of all potential applicable or relevant and appropriate requirements (ARARs) and to-be-considered (TBCs) citations for Naval Station Newport, Rhode Island, as identified by U.S. Environmental Protection Agency 
(EPA) Region 1 and Rhode Island Department of Environmental Management (RIDEM).  ARAR evaluations specific to remedial alternatives are provided in Section 4.0 (soil) and Section 5.0 (groundwater). 

Requirement Citation Status Synopsis of Requirement Consideration in the FS 
Safe Drinking 
Water Act, 
National Primary 
Drinking Water 
Regulations - 
Maximum 
Contaminant 
Levels (MCLs) 

40 Code of 
Federal 
Regulations (CFR) 
141 Subparts B 
and G 

Applicable Establishes maximum contaminant levels 
(MCLs) for common organic and inorganic 
contaminants applicable to public drinking 
water supplies. Used as relevant and 
appropriate cleanup standards for aquifers 
and surface water bodies that are potential 
drinking water sources.   

MCLs were used in the development of 
PRGs, based on the use of the 
groundwater for residential purposes. 
Note: Subpart B includes duplicate 
information for arsenic and nitrate, which 
already are addressed by Subpart G.  
The old arsenic MCL of 50 µg/L in 
Subpart B expired in 2006 (current MCL 
is 10 µg/L as indicated in Subpart G).  
Nitrate value of 20 mg/L in Subpart B is 
less restrictive than 10 mg/L in Subpart 
G, and nitrate is not a COC for any of 
the subareas. 

Safe Drinking 
Water Act, 
National Primary 
Drinking Water 
Regulations - 
Maximum 
Contaminant Level 
Goals (MCLGs) 

40 CFR 141 
Subpart F 

Relevant 
and 
Appropriate 
for non-
zero 
MCLGs 
only 

Establishes maximum contaminant level 
goals (MCLGs) for public water supplies. 
MCLGs are health goals for drinking water 
sources. These unenforceable health 
goals are available for a number of 
organic and inorganic compounds. 

MCLGs were considered in development 
of PRGs based on the use of the 
groundwater for residential purposes. 
(The MCLG of arsenic is 0 µg/L.). 
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*Summary of all potential applicable or relevant and appropriate requirements (ARARs) and to-be-considered (TBCs) citations for Naval Station Newport, Rhode Island, as identified by U.S. Environmental Protection Agency 
(EPA) Region 1 and Rhode Island Department of Environmental Management (RIDEM).  ARAR evaluations specific to remedial alternatives are provided in Section 4.0 (soil) and Section 5.0 (groundwater). 

Requirement Citation Status Synopsis of Requirement Consideration in the FS 
Drinking Water 
Health Advisories 
(EPA Office of 
Water, 2012) 

EPA 822-S-12-
001; 2012 Edition 
of the Drinking 
Water Standards 
and Health 
Advisories 

To Be 
Considered 

Health Advisories are estimates of risk 
from consumption of contaminated 
drinking water. They consider non-
carcinogenic effects only. To be 
considered for contaminants in 
groundwater that may be used for drinking 
water where the standard is more 
conservative than either federal or state 
criteria or regulatory standards, or there 
are no criteria for the contaminant.  

Health advisory will be used to evaluate 
the non-carcinogenic risk resulting from 
exposure to manganese in lieu of an 
MCL at the request of EPA.  For 
example, manganese does not have an 
MCL—the EPA Lifetime Health 
Advisory Level for manganese is 
0.3 milligrams per liter (mg/L). 

State     
Clean Air Act - 
Fugitive Dust 
Control 

RIGL 23-23 et seq.; 
Code of Rhode 
Island Rules (CRIR) 
12-31- 05 

Applicable Requires that reasonable precaution be 
taken to prevent particulate matter from 
becoming airborne. 

These regulations apply to any remedial 
action that involves earthwork (e.g., 
excavation of contaminated soil).  Such 
activities would be conducted in a manner 
to prevent material from becoming 
airborne, either through engineering or 
other controls. 

Clean Air Act - 
Emissions 
Detrimental to 
Persons or Property 

RIGL 23-23 et seq.; 
CRIR 12-31- 07 

Applicable Prohibits emissions of contaminants which 
may be injurious to humans, plant or animal 
life, or cause damage to property, or 
reasonably interfere with the enjoyment of 
life and property. 

Monitoring of air emissions during remedial 
activities will be used to assess compliance 
with these standards if threshold levels are 
reached. 

Clean Air Act – Air 
Toxics 

RIGL 23-23 et seq.; 
CRIR 12-31-22 

Applicable Prohibits the emission of specified 
contaminants at rates which would result in 
ground level concentrations greater than 
acceptable ambient levels or acceptable 
ambient levels as set in the regulations. 

Emissions of air toxics during remedial 
actions such as excavation would be 
controlled through control of fugitive dust 
emissions. Emissions of air toxics during 
remedial activities would be controlled. 
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*Summary of all potential applicable or relevant and appropriate requirements (ARARs) and to-be-considered (TBCs) citations for Naval Station Newport, Rhode Island, as identified by U.S. Environmental Protection Agency 
(EPA) Region 1 and Rhode Island Department of Environmental Management (RIDEM).  ARAR evaluations specific to remedial alternatives are provided in Section 4.0 (soil) and Section 5.0 (groundwater). 

Requirement Citation Status Synopsis of Requirement Consideration in the FS 
Soil Erosion and 
Sediment Control 
Handbook, 1989 

None To Be 
Considered 

Identifies soil erosion and sediment (E&S) 
control requirements for construction 
activities involving land disturbance 
activities. 

A compliant E&S Control Plan will be 
prepared for all activities with land 
disturbance.  E&S controls will be installed / 
used during soil disturbance activities, such 
as excavation. 

Standards for 
Identification and 
Listing of 
Hazardous Waste, 
Rules and 
Regulations for 
Hazardous Waste 
Management 

CRIR 12-030- 003, 
Rule 5.8 

Applicable Rhode Island is delegated to administer the 
federal RCRA statute through its state 
regulations.  Defines the listed and 
characteristic hazardous wastes. 

These regulations apply to all waste 
generated during actions at the site, such 
as excavated soil, and will be used when 
determining whether or not a solid waste is 
hazardous.  The soil is not expected to be 
hazardous. 

Standards for 
Generators of 
Hazardous Waste, 
Rules and 
Regulations for 
Hazardous Waste 
Management 

RIGL 23-19.1 et 
seq.; CRIR 12-030-
003 Rule 5.2, 5.3, 
5.4 and 5.8 

Applicable Establishes manifesting, pre-transport, and 
recordkeeping requirements for hazardous 
waste. 

These regulations would apply to the 
management of any contaminated media 
that, after testing, is determined to exceed 
hazardous waste thresholds. Based on 
historical investigations and waste 
characterizations, soils, purged 
groundwater, decontamination fluids, etc. 
are not expected to be hazardous at On-
Shore Derecktor Shipyard. 

Regulations for 
Rhode Island 
Pollutant Discharge 
Elimination Systems 

RIGL 42-16 et seq.; 
CRIR 12-190-003, 
Rules 15 and 31 

Applicable Contains applicable effluent monitoring 
requirements, and standards and special 
conditions for discharges. Rule 31 
establishes standards for storm water 
discharges. Rhode Island is fully authorized 
to administer the NPDES program. 

Discharge of water from remedial activities to 
surface waters will need to meet these 
standards. Storm water controls for areas of 
construction / maintenance will be 
implemented and maintained to meet these 
standards. 
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*Summary of all potential applicable or relevant and appropriate requirements (ARARs) and to-be-considered (TBCs) citations for Naval Station Newport, Rhode Island, as identified by U.S. Environmental Protection Agency 
(EPA) Region 1 and Rhode Island Department of Environmental Management (RIDEM).  ARAR evaluations specific to remedial alternatives are provided in Section 4.0 (soil) and Section 5.0 (groundwater). 

Requirement Citation Status Synopsis of Requirement Consideration in the FS 
Drilling of Drinking 
Water Wells; Rules 
and Regulations 
Governing the 
Enforcement of 
Chapter 46- 13.2 
Relating to the 
Drilling of Drinking 
Water Wells 

Rule 7.01 Applicable Prohibits installing drinking water wells near 
pollution sources or potential contamination 
sources. Establishes standards for 
decommissioning monitoring wells (Rule 
9.03). 

Under these standards drinking water wells 
are prohibited within areas of 
contamination and monitoring wells used 
will be properly decommissioned when no 
longer needed. 

Pretreatment 
Regulations 

RIGL 46-12, 42-
17.1, 42-45 

Applicable Rhode Island standards for discharge to 
POTWs. 

These standards will apply if water from the 
remedial action is discharged to a POTW. 

Rules and 
Regulations for 
Groundwater 
Quality (Well 
Standards)  

Appendix 1 Applicable Identifies the standards and specification 
that must be followed for the installation or 
abandonment of monitoring wells. 

Applies to the abandonment of existing 
monitoring wells. 

Water Pollution 
Control (Water 
Quality 
Regulations) 

RIGL 42-16 et seq.; 
CRIR 12-190-001  

Applicable  Establishes water use classification and 
water quality criteria for waters of the state.  

Groundwater concentrations will be 
compared against these criteria during the 
long-term monitoring events.  

Injection Control 
Regulations 

Underground 
Injection Control 
Program Rules and 
Regulations 

Applicable Establishes a State Underground Injection 
Control Program consistent with federal 
requirements to preserve the quality of the 
groundwater of the state. 

These regulations apply to certain 
substances that may be included in 
material injected into the aquifer as part of 
a groundwater remedy (e.g., injection of 
electron donor substrate to enhance 
anaerobic biodegradation).  The design 
step will adhere to these regulations as the 
injected material mix is determined. 
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*Summary of all potential applicable or relevant and appropriate requirements (ARARs) and to-be-considered (TBCs) citations for Naval Station Newport, Rhode Island, as identified by U.S. Environmental Protection Agency 
(EPA) Region 1 and Rhode Island Department of Environmental Management (RIDEM).  ARAR evaluations specific to remedial alternatives are provided in Section 4.0 (soil) and Section 5.0 (groundwater). 

Requirement Citation Status Synopsis of Requirement Consideration in the FS 
Arsenic Rule; State 
of Rhode Island 
Rules and 
Regulations for the 
Investigation and 
Remediation of 
Hazardous Material 
Releases 
(Remediation 
Regulations), 
amended in 
November 2011 

CRIR 12-180-001, 
DEM-DSR-01-93, 
Section 12.04 

Applicable 
 

This portion of the RIDEM Remediation 
Regulations specify remediation 
requirements for arsenic-contaminated soil. 
 The rule specifies encapsulation and 
excavation options depending on the 
concentration of arsenic to be addressed. 

Encapsulation/cover types and excavation 
options detailed in Section 12.04 will be 
evaluated for remedial alternatives to 
address soil contaminated with arsenic.   

State of Rhode 
Island Rules and 
Regulations for the 
Investigation and 
Remediation of 
Hazardous Material 
Releases 
(Remediation 
Regulations), 
amended in 
November 2011 

Code of Rhode 
Island Rules (CRIR) 
12-180-001, DEM-
DSR-01-93, Section 
8.02, and 8.03 (with 
the exception of 
8.02A(iv)-TPH) 

Applicable 
 

These regulations set remediation 
standards for contaminated media.  These 
standards are applicable to a CERCLA 
remedy when they are more stringent than 
federal standards.  Establishes criteria for 
groundwater and both direct contact with 
soil; and leachability of contaminants from 
soil. TPH criteria are excluded unless 
commingled with CERCLA contaminants. 

RIDEM Residential Direct Exposure Criteria 
(DEC), Industrial DECs, and [Aquifer Class 
“GA”] Leachability Criteria were used in the 
development of PRGs for soil.   
State groundwater criteria that more 
stringent than federal criteria are considered 
in development of groundwater PRGs based 
on the use of the groundwater for residential 
purposes. (However, RIIDEM [Aquifer Class 
“GA”] Groundwater Objectives are 
equivalent to federal MCLs).   
Locations where TPH is detected will be 
evaluated to determine if the TPH is 
commingled with, collocated with, or isolated 
from CERCLA contaminants. 

 



TABLE 2-4
SOIL RISK-BASED COCS AND PRGs - PCB REMOVAL AREA

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND

RIDEM RIDEM RIDEM GA TSCA (7) Target Cancer Hazard
Residential Industrial Leachability PCB Risk Level Index Surface Subsurface Surface Subsurface

Maximum Maximum DEC (1) DEC (1) Criteria (1)(2) Residential 10-6 1 Soil Soil Soil Soil
(mg/kg) Type (mg/kg) FOD (mg/kg) Type (mg/kg) FOD (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Benzo(a)anthracene 5.74 Max 5.74 4/4 0.15 95%UCL 0.25 6/7 0.9 7.8 -- -- 0.15 -- -- -- 0.15 0.15
Benzo(a)pyrene 4.92 Max 4.92 3/3 0.17 95%UCL 0.17 6/7 0.4 0.8 0.24 mg/kg -- 0.015 -- -- -- 0.015 0.015
Benzo(b)fluoranthene 7.12 Max 7.12 4/4 0.32 95%UCL 0.34 6/7 0.9 7.8 -- -- 0.15 -- -- -- 0.15 0.15
Benzo(k)fluoranthene 2.48 Max 2.48 3/3 -- -- 0.12 6/7 0.9 78 -- -- 1.5 -- -- -- 0.9 -- (8)

Dibenzo(a,h)anthracene 0.82 Max 0.82 2/3 0.04 95%UCL 0.04 3/6 0.4 0.8 -- -- 0.015 -- -- -- 0.015 0.015
Indeno(1,2,3-cd)pyrene 2.07 Max 2.07 3/3 -- -- 0.08 5/6 0.9 7.8 -- -- 0.15 -- -- -- 0.15 -- (8)

Total Aroclors 0.416 Max 0.416 2/6 -- -- 0.10 1/6 10 10 10 1 0.22 -- -- -- -- (8) -- (8)

Arsenic 21.8 Max 21.8 4/4 35 95%UCL 47.2 7/7 7 7 -- -- 0.39 22 13 20 13 20
Chromium(4) -- -- 15.8 4/4 19.1 95%UCL 25.6 7/7 390 10,000 1.1 mg/L -- 0.30 235 16 18 16 18

Notes:
Candidate PRG selected as PRG / Final PRG
Risk-based COCs are Chemicals of Potential Concern (COPCs) that were retained as COCs in the subarea-specific baseline human health risk assessment (HHRA) in the SASE Addendum Report (Tetra Tech, 2013).  
  See Table 1-1b for risk-based COCs for each receptor and medium.

1.  RIDEM (Rhode Island Department of Environmental Management) Industrial & Residential DEC (Direct Exposure Criteria) and RIDEM "GA" [Aquifer] Leachability Criteria, DEM-DSR-01-93, November 2011.
2   Leachability criteria for metals in soil are leachate results from either TCLP or SPLP testing.  (Current data is TCLP metals; SPLP analysis to be performed at GA Leachability Criteria exceedance locations prior to Record of Decision, per Tier 2 Agreement).
3.  Background data set used for On-Shore Derecktor SASE Addendum Report, approved by RIDEM and EPA.  95% Upper Prediction Limits from approved background data set.
4.  Chromium is assumed to be in the hexavalent state (conservative assumption).
5.  Data set is for respective subarea, only, and considers previous removal actions (that is, soil data from locations addressed by removal actions have been removed from the data set).  
     Data from the 1996 SASE and 2011 Data Gaps Investigation (SASE Addendum) are considered.
6.  Surface soil intervals include 0-1, 0-2, and 0.5-1.5 foot intervals.
7.  TSCA PCB Residential - 40 CFR 761.61(a)(4)(i)(A) specifies the cleanup level for bulk PCB remediation waste (e.g., soil) without further conditions as 1 ppm (or 10 ppm with cap). 
8.  No PRG selected because the maximum COC concentration is less than the proposed PRG.  Therefore no action necessary for this COC in this medium (subsurface soil in these cases, plus surface soil for Total PCBs).
     Therefore, Total PCBs do not continue as a COC for surface or subsurface soil.  Previous PCB soil issues were addressed by interim removal actions (see Section 1.3).

Surface Soil (6) Subsurface Soil

Candidate Preliminary Remediation Goals (PRGs)

EPC

FUTURE RESIDENTIALFUTURE RESIDENTIAL

Applicable Rhode Island 
Chemical-Specific ARARs

Calculated Risk-Based 
PRGs

Representative
Background Values (3)

EPC

Risk-Based
Chemical of 

Concern
(COC)

PCB Removal Area
Soil Data (5)

Selected Risk-Based
Soil PRGs

for PCB Removal Area



TABLE 2-5
SOIL RISK-BASED COCS AND PRGs - FORMER BUILDING 234 AREA

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND

RIDEM RIDEM RIDEM GA Target Cancer Hazard
Residential Industrial Leachability Risk Level Index Surface Subsurface Surface Subsurface

Maximum Maximum DEC (1) DEC (1) Criteria(1)(2) 10-6 1 Soil Soil Soil Soil
(mg/kg) Type (mg/kg) FOD (mg/kg) Type (mg/kg) FOD (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Benzo(a)anthracene 0.3 95%UCL 0.47 6/8 -- -- 0.07 2/10 0.9 7.8 -- 0.15 -- -- -- 0.15 -- (7)

Benzo(a)pyrene 0.27 95%UCL 0.41 6/8 0.055 Max 0.055 2/10 0.4 0.8 0.24 0.015 -- -- -- 0.015 -- (7)

Benzo(b)fluoranthene 0.43 95%UCL 0.66 7/8 -- -- 0.08 2/10 0.9 7.8 -- 0.15 -- -- -- 0.15 -- (7)

Dibenzo(a,h)anthracene 0.062 Max 0.062 1/7 -- -- -- 0/10 0.4 0.8 0.015 -- -- -- 0.015 -- (7)

Arsenic 16.4 95%UCL 23.6 8/8 23.3 95%UCL 42 15/16 7 7 -- 0.39 22 13 20 13 20
Chromium(4) 91.1 95%UCL 130 8/8 25.4 95%UCL 60.2 16/16 390 10,000 1.1 mg/L 0.30 235 16 18 16 -- (7)

Notes:
Candidate PRG selected as PRG / Final PRG
Risk-based COCs are Chemicals of Potential Concern (COPCs) that were retained as COCs in the subarea-specific baseline human health risk assessment (HHRA) in the SASE Addendum Report (Tetra Tech, 2013).  
  See Table 1-1b for risk-based COCs for each receptor and medium.

1.  RIDEM (Rhode Island Department of Environmental Management) Residential DEC (Direct Exposure Criteria) and RIDEM "GA" [Aquifer] Leachability Criteria, DEM-DSR-01-93, November 2011.
2   Leachability criteria for metals in soil are leachate results from either TCLP or SPLP testing.  (Current data is TCLP metals; SPLP analysis to be performed at GA Leachability Criteria exceedance locations prior to Record of Decision, per Tier 2 Agreement).
3.  Background data set used for On-Shore Derecktor SASE Addendum Report, approved by RIDEM and EPA.  95% Upper Prediction Limits from approved background data set.
4.  Chromium is assumed to be in the hexavalent state (conservative assumption).
5.  Data set is for respective subarea, only, and considers previous removal actions (that is, soil data from locations addressed by removal actions have been removed from the data set).  
     Data from the 1996 SASE and 2011 Data Gaps Investigation (SASE Addendum) are considered.
6.  Surface soil intervals include 0-1, 0-2, and 0.5-1.5 foot intervals
7.  No PRG selected because the maximum COC concentration is less than the proposed PRG.  Therefore no action necessary for this COC in this medium (subsurface soil in these cases).

-- - no value / not applicable              mg/kg - milligram(s) per kilogram            mg/L - milligram(s) per liter. EPC (Exposure Point Concentration); Types:Max - maximum detection within evaluated subarea
FOD - frequency of detection ARAR - Applicable or Relevant and Appropriate Requirement 95%UCL - 95 percent Upper Confidence Limit for data within evaluated subarea

Subsurface SoilSurface Soil (6)

FUTURE RESIDENTIAL

Representative
Background Values (3)

FUTURE RESIDENTIAL

Calculated Risk-Based 
PRGs

EPC

Risk-Based
Chemical of 

Concern
(COC)

EPC

Former Building 234 Area
Soil Data (5)

Candidate Preliminary Remediation Goals (PRGs)
Applicable Rhode Island 

Chemical-Specific ARARs

Selected Risk-Based
Soil PRGs

for Former Building 234 Area



TABLE 2-6
GROUNDWATER RISK-BASED COCS AND PRGs - NORTH WATERFRONT AREA

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND

Target Cancer Risk Level Hazard Index
10-6 10-5 10-4 1 Groundwater

(µg/L) Type (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)
FUTURE RESIDENTIAL

Trichloroethene (TCE) 12.2 Max 6/8 5 5 1.1 11 110 2.6 5

Notes:
Candidate PRG selected as PRG / Final PRG
Risk-based COCs are Chemicals of Potential Concern (COPCs) that were retained as COCs in the subarea-specific baseline human health risk assessment (HHRA) in the SASE Addendum Report (Tetra Tech, 2013).  
  See Table 1-1b for risk-based COCs for each receptor and medium.

1.  MCL (Maximum Concentration Level) from EPA (U.S. Environmental Protection Agency) Primary Drinking Water Standards (EPA, April 2012).  
2.  RIDEM (Rhode Island Department of Environmental Management) GB [Aquifer] Groundwater Objective, DEM-DSR-01-93, November 2011.
3.  Data set is for respective sub-area, only, and considers groundwater data collected in 2011 supporting the Data Gaps Investigation (SASE Addendum), only 
     The groundwater data considered in the FS for the North Waterfront Area were collected in 2011 from monitoring wells DSY-MW02A, -MW03, -MW11A, -MW12, -MW204, -MW220, -MW221, and -MW222.
     Although sampled in 2011, the data from monitoring well DSY-MW223 is not considered in the FS, because (a) it is a site-specific upgradient sample outside of sub-area boundary and (b) it had no VOCs detections.
     Well DSY-MW11A was a temporary well installed by Direct Push due to the U.S. Coast Guard project construction activities in the vicinity.

-- - no value / not applicable µg/L - microgram(s) per liter EPC (Exposure PoiConcentration); Type: Max - maximum detection within evaluated subarea

Selected Risk-Based
Groundwater PRG

for North Waterfront Area

Candiate Preliminary Remediation Goals (PRGs)

EPC

EPA
MCL(1)

FUTURE RESIDENTIAL

Risk-Based
Chemical of 

Concern
(COC)

North Waterfront Area
Groundwater Data (3) Calculated Risk-Based PRGs

Frequency
 of

 Detection

RIDEM GA 
Groundwater 
Objective (2)



TABLE 2-7
GROUNDWATER RISK-BASED COCS AND PRGs - CENTRAL SHIPYARD AREA

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND

Target Cancer Risk Level Hazard Index
10-6 10-5 10-4 1 Groundwater

(µg/L) Type (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)
FUTURE RESIDENTIAL

Arsenic 78.1 Max 2/2 10 10 0.120 1.2 12 4.7 10
Cobalt 24.8 Max 2/2 -- -- -- -- -- 4.7 4.7
Iron 65,800 Max 2/2 -- -- -- -- -- 11,000 11,000
Manganese 9,100 Max 2/2 300 (3) -- -- -- -- 320 300

FUTURE INDUSTRIAL
Arsenic 78.1 Max 2/2 10 10 0.38 3.8 38 60 10
Manganese 9,100 Max 2/2 300 (3) -- -- -- -- 4,800 300

Notes:
Candidate PRG selected as PRG / Final PRG
Risk-based COCs are Chemicals of Potential Concern (COPCs) that were retained as COCs in the subarea-specific baseline human health risk assessment (HHRA) in the SASE Addendum Report (Tetra Tech, 2013).
  See Table 1-1b for risk-based COCs for each receptor and medium.

1.  MCL (Maximum Concentration Level) from EPA (U.S. Environmental Protection Agency) Primary Drinking Water Standards (EPA, April 2012).  
2.  RIDEM (Rhode Island Department of Environmental Management) GB [Aquifer] Groundwater Objective, DEM-DSR-01-93, November 2011.
3.  Manganese is cited based on an exceedance of the EPA Lifetime Health Advisory Level, which was used in lieu of an MCL at the request of EPA.
4.  Data set is for respective sub-area, only, and considers groundwater data collected in 2011 supporting the Data Gaps Investigation (SASE Addendum), only 
     The groundwater sample data considered in the FS for the Central Shipyard Area were collected in 2011 from monitoring wells DSY-MW218 and -MW219.  

-- - no value / not applicable µg/L - microgram(s) per liter EPC (Exposure Point Concentration); Type: Max - maximum detection within evaluated subarea

Selected Risk-Based
Groundwater PRG

for Central Shipyard Area

FUTURE RESIDENTIAL

FUTURE INDUSTRIAL

Risk-Based
Chemical of 

Concern
(COC)

Central Shipyard Area
Groundwater Data (4)

Candiate Preliminary Remediation Goals (PRGs)

EPA
MCL(1)

Calculated Risk-Based PRGs
Frequency

 of
 Detection

EPC

RIDEM GA 
Groundwater 
Objective (2)



TABLE 2-8
GROUNDWATER RISK-BASED COCS AND PRGs - FORMER BUILDING 234 AREA

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND

Target Cancer Risk Level Hazard Index
10-6 10-5 10-4 1 Groundwater

(µg/L) Type (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)
FUTURE RESIDENTIAL

Manganese 532 Max 1/1 300 (3) -- -- -- -- 320 300

Notes:
Candidate PRG selected as PRG / Final PRG
Risk-based COCs are Chemicals of Potential Concern (COPCs) that were retained as COCs in the subarea-specific baseline human health risk assessment (HHRA) in the SASE Addendum Report (Tetra Tech, 2013).  
  See Table 1-1b for risk-based COCs for each receptor and medium.

1.  MCL (Maximum Concentration Level) from EPA (U.S. Environmental Protection Agency) Primary Drinking Water Standards (EPA, April 2012).  
2.  RIDEM (Rhode Island Department of Environmental Management) GB [Aquifer] Groundwater Objective, DEM-DSR-01-93, November 2011.
3.  Manganese is cited based on an exceedance of the EPA Lifetime Health Advisory Level, which was used in lieu of an MCL at the request of EPA.
4.  Data set is for respective sub-area, only, and considers groundwater data collected in 2011 supporting the Data Gaps Investigation (SASE Addendum), only 
     The groundwater data considered in the FS for the Former Building 234 Area were collected in 2011 from monitoring well DSY-MW08.  

-- - no value / not applicable µg/L - microgram(s) per liter EPC (Exposure Point Concentration); Type: Max - maximum detection within evaluated subarea

Selected Risk-Based
Groundwater PRG

for Former Building 234 Area

FUTURE RESIDENTIAL

Risk-Based
Chemical of 

Concern
(COC)

Former Building 234 Area
Groundwater Data (4)

Candiate Preliminary Remediation Goals (PRGs)

EPA
MCL(1)

Calculated Risk-Based PRGs
Frequency

 of
 Detection

EPC

RIDEM GA 
Groundwater 
Objective (2)



TABLE 2-9A
RISK- AND ARAR-BASED COCS AND PRGs - FIVE SUBAREAS

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 1 OF 2

Combined Risk-Based and ARAR-Based COCs/PRGs for each of the five original subareas.

RIDEM RIDEM RIDEM GA TSCA (7) Target Cancer Hazard
Surface Subsurface Residential Industrial Leachability PCB Risk Level Index Surface Subsurface Surface PRG Subsurface PRG
Soil (6) Soil DEC (1) DEC (1) Criteria (1)(2) Residential 10-6 1 Soil Soil Soil Selection Soil Selection

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Basis (mg/kg) Basis

Residential
Benzo(a)pyrene ARAR 0.68 0.04 0.4 0.8 240 -- -- -- -- -- 0.4 RIDEM ResDEC -- --
Benzo(b)fluoranthene ARAR 1 0.07 0.9 7.8 -- -- -- -- -- -- 0.9 RIDEM ResDEC -- --
Chrysene ARAR 0.69 0.04 0.4 780 -- -- -- -- -- -- 0.4 RIDEM ResDEC -- --

Industrial
(none) -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Residential
Benzo(a)anthracene ARAR 0.41 1.3 0.9 7.8 -- -- -- -- -- -- 0.9 RIDEM ResDEC -- --
Benzo(a)pyrene ARAR 0.14 0.69 0.4 0.8 240 0.4 RIDEM ResDEC 0.4 RIDEM ResDEC
Benzo(b)fluoranthene ARAR 0.41 0.91 0.9 7.8 -- 0.9 RIDEM ResDEC 0.9 RIDEM ResDEC
Chrysene ARAR 0.42 1.3 0.4 780 -- -- -- -- -- -- 0.4 RIDEM ResDEC 0.4 RIDEM ResDEC
Arsenic ARAR 24.4 37.3 7 7 -- -- -- -- 13 20 13 Background 20 Background
Manganese ARAR 448 612 390 10,000 -- -- -- -- 349 1,037 390 RIDEM ResDEC -- --

Industrial
Arsenic ARAR 24.4 37.3 7 7 -- -- -- -- 13 20 13 Background 20 Background

Residential
Benzo(a)anthracene HHRA 5.74 0.25 0.9 7.8 -- -- 0.15 -- -- -- 0.15 TCR = 10-6 0.15 TCR = 10-6

Benzo(a)pyrene HHRA 4.92 0.17 0.4 0.8 240 -- 0.015 -- -- -- 0.015 TCR = 10-6 0.015 TCR = 10-6

Benzo(b)fluoranthene HHRA 7.12 0.34 0.9 7.8 -- -- 0.15 -- -- -- 0.15 TCR = 10-6 0.15 TCR = 10-6

Benzo(g,h,i)perylene ARAR 2.07 0.09 0.8 10,000 -- -- -- -- -- -- 0.8 RIDEM ResDEC --
Benzo(k)fluoranthene HHRA 2.48 0.12 0.9 78 -- -- 1.5 -- -- -- 0.9 RIDEM ResDEC --
Chrysene ARAR 5.65 0.36 0.4 780 -- -- -- -- -- -- 0.4 RIDEM ResDEC --
Dibenzo(a,h)anthracene HHRA 0.82 0.04 0.4 0.8 -- -- 0.015 -- -- -- 0.015 TCR = 10-6 0.015 TCR = 10-6

Indeno(1,2,3-cd)pyrene HHRA 2.07 0.08 0.9 7.8 -- -- 0.15 -- -- -- 0.15 TCR = 10-6 -- --
Total Aroclors (8) HHRA 0.416 0.10 10 10 10 1 0.22 -- -- -- -- (8) -- (8)

Arsenic HHRA 21.8 47.2 7 7 -- -- 0.39 22 13 20 13 Background 20 Background
Chromium(4) HHRA 15.8 25.6 390 10,000 1.1 mg/L -- 0.30 235 16 18 16 Background 18 Background

Industrial
Benzo(a)pyrene ARAR 4.92 0.17 0.4 0.8 240 -- -- -- -- -- 0.8 RIDEM IndDEC -- --
Dibenzo(a,h)anthracene ARAR 0.82 0.04 0.4 0.8 -- -- -- -- -- -- 0.8 RIDEM IndDEC -- --
Arsenic ARAR 21.8 47.2 7 7 -- -- -- -- 13 20 13 Background 20 Background

Residential
Benzo(a)anthracene HHRA 0.47 0.07 0.9 7.8 -- -- 0.15 -- -- -- 0.15 TCR = 10-6 -- --
Benzo(a)pyrene HHRA 0.41 0.055 0.4 0.8 240 -- 0.015 -- -- -- 0.015 TCR = 10-6 -- --
Chrysene ARAR 0.58 0.054 0.4 780 -- -- -- -- -- -- 0.4 RIDEM ResDEC -- --
Benzo(b)fluoranthene HHRA 0.66 0.08 0.9 7.8 -- -- 0.15 -- -- -- 0.15 TCR = 10-6 -- --
Dibenzo(a,h)anthracene HHRA 0.062 -- 0.4 0.8 -- 0.015 -- -- -- 0.015 TCR = 10-6 -- --
Arsenic HHRA 23.6 42 7 7 -- -- 0.39 22 13 20 13 Background 20 Background
Beryllium ARAR 3.5 0.67 1.5 1.5 0.03 mg/L -- -- -- -- -- 1.5 RIDEM ResDEC -- --
Chromium(4) HHRA 130 60.2 390 10,000 1.1 mg/L -- 0.30 235 16 18 16 Background -- --
Lead ARAR 189 75 150 500 0.04 mg/L -- -- -- 40 12 150 RIDEM ResDEC -- --
Manganese ARAR 597 2,450 390 10,000 -- -- -- -- 349 1,037 390 RIDEM ResDEC 1,037 Background

Industrial
Arsenic ARAR 23.6 42 7 7 -- -- -- -- 13 20 13 Background 20 Background
Beryllium ARAR 3.5 0.67 1.5 1.5 0.03 mg/L -- -- -- -- -- 1.5 RIDEM IndDEC -- --

Former Building 234 Area Former Building 234 Area
Residential

Industrial

Industrial

Northern Waterfront Area Northern Waterfront Area
Residential

Industrial

Central Shipyard Area Central Shipyard Area
Residential

Industrial

PCB Removal Area PCB Removal Area
Residential

Chemical

Soil Data (5) Candidate Preliminary Remediation Goals (PRGs)
Selected

PRGs in each Subarea

COC 
Selection 

basis

Maximum Concentration
Applicable Rhode Island 

Chemical-Specific ARARs
Calculated Risk-Based 

PRGs
Representative

Background Values (3)



TABLE 2-9A
RISK- AND ARAR-BASED COCS AND PRGs - FIVE SUBAREAS

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 2 OF 2

RIDEM RIDEM RIDEM GA TSCA (7) Target Cancer Hazard
Surface Subsurface Residential Industrial Leachability PCB Risk Level Index Surface Subsurface Surface PRG Subsurface PRG
Soil (6) Soil DEC (1) DEC (1) Criteria (1)(2) Residential 10-6 1 Soil Soil Soil Selection Soil Selection

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Basis (mg/kg) BasisChemical

Soil Data (5) Candidate Preliminary Remediation Goals (PRGs)
Selected

PRGs in each Subarea

COC 
Selection 

basis

Maximum Concentration
Applicable Rhode Island 

Chemical-Specific ARARs
Calculated Risk-Based 

PRGs
Representative

Background Values (3)

Residential
Arsenic ARAR -- 26.3 7 7 -- -- -- -- 13 20 13 Background 20 Background

Industrial
Arsenic ARAR -- 26.3 7 7 -- -- -- -- 13 20 13 Background 20 Background

Notes:
COC Selection Basis:

HHRA (human health risk assessment) - Risk-based COCs retained from subarea-specific HHRA in the 2011 SASE Addendum Report.  (Five subareas were investigated and evaluated individually for risks).  See Table 1-1b for risk-based COCs for each receptor and medium.
ARAR (Applicable or Relevant and Appropriate) - ARAR-based COCs  are evaluated as COCs in the FS because the maximum detected concentration exceeds applicable criteria (see Table 1-1a) and representative background values.  See criteria exceedance locations on Figures 1-7a and 1-7b. 

Candidate PRG selected as PRG / Final PRG
Per the Tier 2 Agreement, RIDEM GA Leachability Criteria exceedances for lead and naphthalene (see Table 1-1a) will be evaluated further with (1) additional soil sampling and SPLP testing before the ROD and (2) pending the SPLP results, groundwater monitoring.
TPH not included as a CERCLA COC, because not commingled.  See Section 1.5 for commingled / collocated evaluation of TPH and CERCLA contaminants.
1.  RIDEM (Rhode Island Department of Environmental Management) Industrial & Residential DEC (Direct Exposure Criteria) and RIDEM "GA" [Aquifer] Leachability Criteria, DEM-DSR-01-93, November 2011.
2   RIDEM GA Leachability criteria for metals in soil are leachate results from either TCLP or SPLP testing. 
3.  Background data set used for On-Shore Derecktor SASE Addendum Report, approved by RIDEM and EPA.  95% Upper Prediction Limits from approved background data set.
4.  Chromium is assumed to be in the hexavalent (+6) state (conservative assumption).
5.  Data set:  1996 and 2011 soil data by respective subareas considering previous removal actions, in addition to any unsaturated confirmation soil samples from interim removal actions that also are reflective of current site conditions. 
      Soil data points addressed by interim removal actions not considered in FS.  See Appendix A (A.1 - Surface & Subsurface Soil criteria screening tables) for existing data set for current site conditions.
6.  Surface soil intervals include 0-1, 0-2, and 0.5-1.5 foot intervals
7.  TSCA PCB Residential - 40 CFR 761.61(a)(4)(i)(A) specifies the cleanup level for bulk PCB remediation waste (e.g., soil) without further conditions as 1 ppm (or 10 ppm with cap). 
8.  No PRG selected for Total Aroclors/PCBs, because the maximum concentration is less than the proposed PRG (i.e., TSCA Residential Value of 1 mg/kg).  Therefore, no action necessary for PCBs in soil.
     Total PCBs do not continue as a COC for surface or subsurface soil.  Previous PCB soil issues were addressed by interim removal actions (see Section 1.3).
-- - no value / not applicable            mg/kg - milligram(s) per kilogram.

Residential

Industrial

Southern Waterfront Area Southern Waterfront Area



TABLE 2-9B
SUMMARY OF SOIL COCS AND PRGs - CENTRAL AREA

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND

Combined Risk-Based and ARAR-Based COCs/PRGs for Soil in the Central Area as defined in Tier 2 Agreement (January 2014).  Soil Attainment Area is "Central Area" boundary

RIDEM RIDEM RIDEM GA TSCA (7) Target Cancer Hazard
Surface Subsurface Residential Industrial Leachability PCB Risk Level Index Surface Subsurface Surface PRG Subsurface PRG
Soil (6) Soil DEC (1) DEC (1) Criteria (1)(2) Residential 10-6 1 Soil Soil Soil Selection Soil Selection

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Basis (mg/kg) Basis

Residential
Benzo(a)anthracene HHRA 5.74 1.3 0.9 7.8 -- -- 0.15 -- -- -- 0.15 TCR = 10-6 0.15 TCR = 10-6

Benzo(a)pyrene HHRA 4.92 0.69 0.4 0.8 240 -- 0.015 -- -- -- 0.015 TCR = 10-6 0.015 TCR = 10-6

Benzo(b)fluoranthene HHRA 7.12 0.91 0.9 7.8 -- -- 0.15 -- -- -- 0.15 TCR = 10-6 0.15 TCR = 10-6

Benzo(g,h,i)perylene ARAR 2.07 0.09 0.8 10,000 -- -- -- -- -- -- 0.8 RIDEM ResDEC -- --
Benzo(k)fluoranthene HHRA 2.48 0.12 0.9 78 -- -- 1.5 -- -- -- 0.9 RIDEM ResDEC -- --
Chrysene ARAR 5.65 1.3 0.4 780 -- -- -- -- -- -- 0.4 RIDEM ResDEC 0.4 RIDEM ResDEC
Dibenzo(a,h)anthracene HHRA 0.82 0.04 0.4 0.8 -- -- 0.015 -- -- -- 0.015 TCR = 10-6 0.015 TCR = 10-6

Indeno(1,2,3-cd)pyrene HHRA 2.07 0.08 0.9 7.8 -- -- 0.15 -- -- -- 0.15 TCR = 10-6 -- --
Total Aroclors (8) HHRA 0.416 0.10 10 10 10 1 0.22 -- -- -- -- (8) -- (8)

Arsenic HHRA 24.4 47.2 7 7 -- -- 0.39 22 13 20 13 Background 20 Background
Beryllium ARAR 3.5 0.67 1.5 1.5 0.03 mg/L -- -- -- -- -- 1.5 RIDEM ResDEC -- --
Chromium(4) HHRA 130 60.2 390 10,000 1.1 mg/L -- 0.30 235 16 18 16 Background 18 Background
Lead ARAR 189 75 150 500 0.04 mg/L -- -- -- 40 12 150 RIDEM ResDEC -- --
Manganese ARAR 597 2,450 390 10,000 -- -- -- -- 349 1,037 390 RIDEM ResDEC 1,037 Background

Industrial
Benzo(a)pyrene ARAR 4.92 0.69 0.4 0.8 240 -- -- -- -- -- 0.8 RIDEM IndDEC -- --
Dibenzo(a,h)anthracene ARAR 0.82 0.04 0.4 0.8 -- -- -- -- -- -- 0.8 RIDEM IndDEC -- --
Arsenic ARAR 24.4 47.2 7 7 -- -- -- -- 13 20 13 Background 20 Background
Beryllium ARAR 3.5 0.67 1.5 1.5 0.03 mg/L -- -- -- -- -- 1.5 RIDEM IndDEC -- --

Notes:
COC Selection Basis:

HHRA (human health risk assessment) - Risk-based COCs retained from subarea-specific HHRA in the 2011 SASE Addendum Report.  (Five subareas were investigated and evaluated individually for risks).  See Table 1-1b for risk-based COCs for each receptor and medium.
ARAR (Applicable or Relevant and Appropriate) - ARAR-based COCs  are evaluated as COCs in the FS because the maximum detected concentration exceeds applicable criteria (see Table 1-1a) and representative background values.  See criteria exceedance locations on Figures 1-7a and 1-7b. 

Candidate PRG selected as PRG / Final PRG
Per the Tier 2 Agreement, RIDEM GA Leachability Criteria exceedances for lead and naphthalene (see Table 1-1a) will be evaluated further with (1) additional soil sampling and SPLP testing before the ROD and (2) pending the SPLP results, groundwater monitoring.
TPH not included as a CERCLA COC, because not commingled.  See Section 1.5 for commingled / collocated evaluation of TPH and CERCLA contaminants.
"Central Area" - (As defined in Tier 2 Agreement) this is the area south of Pier I (the southern portion of the original "North Waterfront [Sub]Area") extending to include the northern portion of the original ''Southern Waterfront [Sub]Area." 
   The Central Area encompasses the original "Central Shipyard [Sub]Area," "PCB Removal [Sub]Area," and the "Former Building 234 [Sub]Area."

1.  RIDEM (Rhode Island Department of Environmental Management) Industrial & Residential DEC (Direct Exposure Criteria) and RIDEM "GA" [Aquifer] Leachability Criteria, DEM-DSR-01-93, November 2011.
2   Leachability criteria for metals in soil are leachate results from either TCLP or SPLP testing.  (Current data is TCLP metals; SPLP analysis to be performed at GA Leachability Criteria exceedance locations prior to Record of Decision, per Tier 2 Agreement).
3.  Background data set used for On-Shore Derecktor SASE Addendum Report, approved by RIDEM and EPA.  95% Upper Prediction Limits from approved background data set.
4.  Chromium is assumed to be in the hexavalent (+6) state (conservative assumption).
5.  Data set:  1996 and 2011 soil data by respective subareas considering previous removal actions, in addition to any unsaturated confirmation soil samples from interim removal actions that also are reflective of current site conditions. 
      Soil data points addressed by interim removal actions not considered in FS.  See Appendix A (A.1 - Surface & Subsurface Soil criteria screening tables) for existing data set for current site conditions.
6.  Surface soil intervals include 0-1, 0-2, and 0.5-1.5 foot intervals
7.  TSCA PCB Residential - 40 CFR 761.61(a)(4)(i)(A) specifies the cleanup level for bulk PCB remediation waste (e.g., soil) without further conditions as 1 ppm (or 10 ppm with cap). 
8.  No PRG selected for Total Aroclors/PCBs, because the maximum concentration is less than the proposed PRG (i.e., TSCA Residential Value of 1 mg/kg).  Therefore, no action necessary for PCBs in soil.
     Total PCBs do not continue as a COC for surface or subsurface soil.  Previous PCB soil issues were addressed by interim removal actions (see Section 1.3).
-- - no value / not applicable            mg/kg - milligram(s) per kilogram.

Central Area Central Area
Residential

Industrial

Chemical

Soil Data (5) Candidate Preliminary Remediation Goals (PRGs)
Selected

PRGs for "Central Area"

COC 
Selection 

basis

Maximum Concentration
Applicable Rhode Island 

Chemical-Specific ARARs
Calculated Risk-Based 

PRGs
Representative

Background Values (3)



 2-10A - PRG EXCEEDANCES IN SURFACE SOIL
CURRENT SITE CONDITIONS (POST-REMOVAL ACTION[S])

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 1 OF 5

LOCATION ID MW-03 MW-11 MW-12 SB-11 TP-21 TP-22 TP-23 MW-02 MW-04
SAMPLE ID DSY-S-MW03-

0_501
DSY-S-MW11-
0001

DSY-S-MW12-
SS01

DSY-SB-11-0002 DSY-S-TP21-
0001

DSY-S-TP22-
0001

DSY-S-TP23-
0001

DSY-S-MW02-
SS01

DSY-S-MW04-
SS01

(duplicate?)
SAMPLE DATE 08/05/96 07/31/96 08/06/96 09/05/96 07/24/96 07/24/96 07/23/96 08/08/96 08/12/96

 DEPTH INTERVAL (ft) 0.5 - 1 0 - 1 0.5 - 1.5 0 - 2 0 - 1 0 - 1 0 - 1 0.5 - 1.5 0.5 - 1.5
HHRA Subarea North North North North North North North North North

Tier 2 Agreement Subarea Northern Northern Northern Northern Northern Northern Northern Central Central

Semivolatiles (µg/kg)
BENZO(A)ANTHRACENE 150 -- 330  U 350  U 330  U 410  UJ 370  U 360  U 370  U 350  U 350  U
BENZO(A)PYRENE 15 800 330  U 350  U 330  U 410  UJ 370  U 360  U 370  U 350  U 350  U
BENZO(B)FLUORANTHENE 150 -- 330  U 350  U 330  U 410  UJ 370  U 360  U 370  U 350  U 350  U
BENZO(G,H,I)PERYLENE 800 -- 330  U 350  U 330  U 410  UJ 370  U 360  U 370  U 350  U 350  U
BENZO(K)FLUORANTHENE 900 -- 330  U 350  U 330  U 410  UJ 370  U 360  U 370  U 350  U 350  U
CHRYSENE 400 -- 330  U 350  U 330  U 410  UJ 370  U 360  U 370  U 350  U 350  U
DIBENZO(A,H)ANTHRACENE 15 800 330  U 350  U 330  U 410  UJ 370  U 360  U 370  U 350  U 350  U
INDENO(1,2,3-CD)PYRENE 150 -- 330  U 350  U 330  U 410  UJ 370  U 360  U 370  U 350  U 350  U
NAPHTHALENE -- -- 330  U 350  U 330  U 410  UJ 370  U 360  U 370  U 350  U 350  U

Inorganics (mg/kg)
ARSENIC 13 13 3.3 3.8 2.8 2.9  U 5.1  J 5.3  J 8.8  J 3 4.9
BERYLLIUM 1.5 -- 0.2  U 0.21  U 0.19  U 0.21  U 0.21  J 0.19  U 0.31  J 0.19  U 0.2  U
CHROMIUM 16 -- 8.8 6.5  U 7.4 6.7 5.2 5.8 9.2 7.8 6.9  UJ
COBALT -- -- 3.5  U 8 2.6 4.6  U 9.1 7.9 9.8 4.4 4.6
IRON -- -- 13100  J 11900  J 11500 12900 15900 15900 19400 12800 12100
LEAD 150 -- 20.1 4.8 2.3  J 8  J 9.5  J 9.8  J 10.8  J 3.7  J 7  J
MANGANESE 390 -- 111 268 81.4  J 135  J 322  J 259  J 340  J 137  J 149

TCLP Metals (µg/L) (for reference only)
LEAD -- -- 1  U 1  U 1.1  UJ 4.5  U 4.4  U 3.3  U 5.2  U 1  U 5.7

Notes
See Selected Soil PRGs in Table 2-9b.
Exceeds Industrial PRG (Preliminary Remediation Goal)
Exceeds Residential PRG, and below or no Industrial PRG
Exceeds RIDEM GA Leachability Criteria
HHRA Subarea - Five subareas for investigation and risk assessment:
  North Waterfront; Central Shipyard; PCB Removal Area; Building 234 Area; and South Waterfront

Tier 2 Subarea - Three Soil Action subareas per Tier 2 Agreement:
   Northern, Central, and Southern Areas

µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value
U - Not detected above associated value (detection limit)
J - estimated value between PQL and MDL
B - blank contamination      R - rejected (unusable data)

Residential
PRG

Industrial
PRG



 2-10A - PRG EXCEEDANCES IN SURFACE SOIL
CURRENT SITE CONDITIONS (POST-REMOVAL ACTION[S])

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 2 OF 5

LOCATION ID
SAMPLE ID

(duplicate?)
SAMPLE DATE

 DEPTH INTERVAL (ft)
HHRA Subarea

Tier 2 Agreement Subarea

Semivolatiles (µg/kg)
BENZO(A)ANTHRACENE 150 --
BENZO(A)PYRENE 15 800
BENZO(B)FLUORANTHENE 150 --
BENZO(G,H,I)PERYLENE 800 --
BENZO(K)FLUORANTHENE 900 --
CHRYSENE 400 --
DIBENZO(A,H)ANTHRACENE 15 800
INDENO(1,2,3-CD)PYRENE 150 --
NAPHTHALENE -- --

Inorganics (mg/kg)
ARSENIC 13 13
BERYLLIUM 1.5 --
CHROMIUM 16 --
COBALT -- --
IRON -- --
LEAD 150 --
MANGANESE 390 --

TCLP Metals (µg/L) (for reference only)
LEAD -- --

Notes
See Selected Soil PRGs in Table 2-9b.
Exceeds Industrial PRG (Preliminary Remediation Goal)
Exceeds Residential PRG, and below or no Industrial PRG
Exceeds RIDEM GA Leachability Criteria
HHRA Subarea - Five subareas for investigation and risk assessment:
  North Waterfront; Central Shipyard; PCB Removal Area; Building 234 Area; and South Waterfront

Tier 2 Subarea - Three Soil Action subareas per Tier 2 Agreement:
   Northern, Central, and Southern Areas

µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value
U - Not detected above associated value (detection limit)
J - estimated value between PQL and MDL
B - blank contamination      R - rejected (unusable data)

Residential
PRG

Industrial
PRG

SB205 SB206 SB207 TP-16 TP-19 TP-20
DSY-SB204-SO-
0002

DSY-SB204-SO-
0002-D

DSY-SB205-SO-
0002

DSY-SB206-SO-
0002

DSY-SB207-SO-
0002

DSY-S-TP16-
0001

DSY-S-TP18-
0001

DSY-S-TP18-
0001-D

DSY-S-TP19-
0001

DSY-S-TP20-
0001

(duplicate) (duplicate)
02/14/11 02/14/11 02/15/11 02/14/11 02/15/11 07/25/96 07/24/96 07/24/96 07/24/96 07/24/96

0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 1 0 - 1 0 - 1 0 - 1 0 - 1
North North North North North North

Central Central Central Central Central Central

22.5  J 17.9  UJ 232  J 3.56  UJ 31.8  J 12000  U 380  U 380  U 380  U 380  U
14.5  J 17.9  U 165 3.56  U 29.6  J 12000  U 380  U 380  U 380  U 380  U
22.1  J 17.9  U 263 3.56  U 54 12000  U 380  U 380  U 380  U 380  U

18  U 17.9  U 119 1.92  J 25.8  J 12000  U 380  U 380  U 380  U 380  U
18  U 17.9  U 92.4 3.56  U 15.8  J 12000  U 380  U 380  U 380  U 380  U

24.1  J 17.9  U 238 3.56  U 39.8 12000  U 380  U 380  U 380  U 380  U
18  U 17.9  U 124 3.56  U 17.2  U 12000  U 380  U 380  U 380  U 380  U

15.1  J 17.9  U 99.1 3.56  U 24.6  J 12000  U 380  U 380  U 380  U 380  U
18  U 17.9  U 18.9  U 3.56  U 18.4  J 12000  U 380  U 380  U 380  U 380  U

3.35 3.57 9.81 2.41 6.16 4.7 4.2  J 5  J 2.6  J 4.5  J
0.243  J 0.234  J 0.658 0.38 0.462  J 1.1 0.18  J 0.23  J 0.21  U 0.23  J

9.16 8.14 16.1 9.79 9.58 24.1 6.6 7 7.9 7.7
4.55 4.05 9.56 3.94 6.42 14.7 8 8 3.4 8.6

16100 14700 27100 13900 19600 19600 15400 17400 11200 18100
4.18  J 3.95  J 50.6  J 3.38  J 24.9  J 85.5 20.6  J 14.8  J 3.7  J 14.2  J
148  J 135  J 337  J 155  J 149  J 187 284  J 299  J 84.1  J 306  J

NA NA NA NA NA 71.8 12.4 12.1 1.9  UJ 9.7

Central

TP-18SB204

Central
North North



 2-10A - PRG EXCEEDANCES IN SURFACE SOIL
CURRENT SITE CONDITIONS (POST-REMOVAL ACTION[S])

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 3 OF 5

LOCATION ID
SAMPLE ID

(duplicate?)
SAMPLE DATE

 DEPTH INTERVAL (ft)
HHRA Subarea

Tier 2 Agreement Subarea

Semivolatiles (µg/kg)
BENZO(A)ANTHRACENE 150 --
BENZO(A)PYRENE 15 800
BENZO(B)FLUORANTHENE 150 --
BENZO(G,H,I)PERYLENE 800 --
BENZO(K)FLUORANTHENE 900 --
CHRYSENE 400 --
DIBENZO(A,H)ANTHRACENE 15 800
INDENO(1,2,3-CD)PYRENE 150 --
NAPHTHALENE -- --

Inorganics (mg/kg)
ARSENIC 13 13
BERYLLIUM 1.5 --
CHROMIUM 16 --
COBALT -- --
IRON -- --
LEAD 150 --
MANGANESE 390 --

TCLP Metals (µg/L) (for reference only)
LEAD -- --

Notes
See Selected Soil PRGs in Table 2-9b.
Exceeds Industrial PRG (Preliminary Remediation Goal)
Exceeds Residential PRG, and below or no Industrial PRG
Exceeds RIDEM GA Leachability Criteria
HHRA Subarea - Five subareas for investigation and risk assessment:
  North Waterfront; Central Shipyard; PCB Removal Area; Building 234 Area; and South Waterfront

Tier 2 Subarea - Three Soil Action subareas per Tier 2 Agreement:
   Northern, Central, and Southern Areas

µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value
U - Not detected above associated value (detection limit)
J - estimated value between PQL and MDL
B - blank contamination      R - rejected (unusable data)

Residential
PRG

Industrial
PRG

TP-27 TP-28 MW-07 TP-11 TP-12 TP-15 TP-17 MW-06
DSY-S-TP27-
0001

DSY-S-TP28-
0001

DSY-S-MW05-
SS01

DSY-S-MW05-
SS01-D

DSY-S-MW07-
0001

DSY-S-TP11-
0001

DSY-S-TP12-
0001

DSY-S-TP15-
0001

DSY-S-TP17-
0001

DSY-S-MW06-
SS01

(duplicate)
08/22/96 08/21/96 08/19/96 08/19/96 08/14/96 07/26/96 07/26/96 07/25/96 07/25/96 08/30/96

0 - 1 0 - 1 0.5 - 1.5 0.5 - 1.5 0 - 1 0 - 1 0 - 1 0 - 1 0 - 1 0.5 - 1.5
North North CSY CSY CSY CSY CSY PCB

Central Central Central Central Central Central Central Central

350  U 710  J 330  U 330  U 400  UJ 350  U 350  U 410  J 140  J 130  J
350  U 680  J 330  U 330  U 400  UJ 350  U 350  U 86  J 140  J 120  J
350  U 1000  J 330  U 330  U 400  UJ 350  U 350  U 410  J 230  J 180  J
350  U 3700  UJ 330  U 330  U 400  UJ 350  U 350  U 110  J 130  J 72  J
350  U 3700  UJ 330  U 330  U 400  UJ 350  U 350  U 360  J 350  UJ 86  J
350  U 690  J 330  U 330  U 400  UJ 350  U 350  U 420  J 120  J 140  J
350  U 3700  UJ 330  U 330  U 400  UJ 350  U 350  U 370  UJ 350  UJ 360  UJ
350  U 520  J 330  U 330  U 400  UJ 350  U 350  U 150  J 140  J 71  J
350  U 3700  UJ 330  U 330  U 400  UJ 350  U 350  U 370  UJ 350  UJ 360  UJ

3.3  UJ 10.9  J 5.8 4.9 23.9 24.4 20.1 19.3 3.9 10.4
0.15  UJ 0.38  J 0.26  J 0.26  J 0.38  J 0.41  J 0.42  J 0.47 0.23  J 0.45

5.3  J 12  J 10 9.6 15.8 15.6 18.2 16.8 11 15.8  J
6.4  J 7.3  J 9.3 8.6 14.7 14.4  J 14.4  J 12.2  J 7.6  J 22.7

13200 19100 18000 19000 31000 31800 32500 31200 23200 30600
13.8  J 115  J 5.8  J 21.2  J 9.2  J 10.3 14.7 27.4 26.2 18.1  J
218  J 314  J 323 272 448 445  J 421  J 349  J 325  J 619

5.7  U 71.9 1  U 1  U 1.8  UJ 1  U 12.8 21.1 13.1 6.2  UJ

MW-05

Central
CSY



 2-10A - PRG EXCEEDANCES IN SURFACE SOIL
CURRENT SITE CONDITIONS (POST-REMOVAL ACTION[S])

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 4 OF 5

LOCATION ID
SAMPLE ID

(duplicate?)
SAMPLE DATE

 DEPTH INTERVAL (ft)
HHRA Subarea

Tier 2 Agreement Subarea

Semivolatiles (µg/kg)
BENZO(A)ANTHRACENE 150 --
BENZO(A)PYRENE 15 800
BENZO(B)FLUORANTHENE 150 --
BENZO(G,H,I)PERYLENE 800 --
BENZO(K)FLUORANTHENE 900 --
CHRYSENE 400 --
DIBENZO(A,H)ANTHRACENE 15 800
INDENO(1,2,3-CD)PYRENE 150 --
NAPHTHALENE -- --

Inorganics (mg/kg)
ARSENIC 13 13
BERYLLIUM 1.5 --
CHROMIUM 16 --
COBALT -- --
IRON -- --
LEAD 150 --
MANGANESE 390 --

TCLP Metals (µg/L) (for reference only)
LEAD -- --

Notes
See Selected Soil PRGs in Table 2-9b.
Exceeds Industrial PRG (Preliminary Remediation Goal)
Exceeds Residential PRG, and below or no Industrial PRG
Exceeds RIDEM GA Leachability Criteria
HHRA Subarea - Five subareas for investigation and risk assessment:
  North Waterfront; Central Shipyard; PCB Removal Area; Building 234 Area; and South Waterfront

Tier 2 Subarea - Three Soil Action subareas per Tier 2 Agreement:
   Northern, Central, and Southern Areas

µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value
U - Not detected above associated value (detection limit)
J - estimated value between PQL and MDL
B - blank contamination      R - rejected (unusable data)

Residential
PRG

Industrial
PRG

SB209 SB215 SB216 SB217 TP-14 MW-08
DSY-SO-SB208-
000.5

DSY-SO-SB208-
000.5-D

DSY-SO-SB209-
0.30.7

DSY-SO-SB215-
000.5

DSY-SO-SB216-
000.5

DSY-SO-SB217-
000.5

DSY-SO-SB224-
000.5

DSY-SO-SB224-
000.5-D

B6-S1 DSY-S-MW08-
SS01

(duplicate) (duplicate)
02/25/11 02/25/11 02/25/11 02/22/11 02/22/11 02/22/11 02/22/11 02/22/11 01/20/99 08/27/96
0 - 0.5 0 - 0.5 0.3 - 0.7 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0.25 - 0.5 0.5 - 1.5

PCB PCB PCB PCB PCB B234
Central Central Central Central Central Central

149  J 51.5  J 5740 NA NA NA NA NA 42  J 200  J
129  J 46.3  J 4920 NA NA NA NA NA 410  U 170  J
194  J 67.4  J 7120 NA NA NA NA NA 50  J 230  J
59.5  J 28.4  J 2070 NA NA NA NA NA 410  U 88  J
71.2  J 28.8  J 2480 NA NA NA NA NA 410  U 87  J
161  J 48.1  J 5650 NA NA NA NA NA 45  J 220  J

24.7 10.1  J 820 NA NA NA NA NA 410  U 360  UJ
55.1  J 23.5  J 2070 NA NA NA NA NA 410  U 80  J
24.5  J 14.7  J 751 NA NA NA NA NA 410  U 360  UJ

21.8  J 21.6  J 10.4  J NA NA NA NA NA 13 19.2
0.57  J 0.576 0.463 NA NA NA NA NA NA 3.5

14.6 13.9 12.8 NA NA NA NA NA 10 40.2  J
14.6  J 13.9  J 8.62  J NA NA NA NA NA NA 23.9
32000 28800 22500 NA NA NA NA NA NA 32900
18.4  J 16.4  J 26.5  J NA NA NA NA NA 18 189  J

435 348 293 NA NA NA NA NA NA 489

NA NA NA NA NA NA NA NA NA 81.3  J

SB208 SB224

Central Central
PCB PCB



 2-10A - PRG EXCEEDANCES IN SURFACE SOIL
CURRENT SITE CONDITIONS (POST-REMOVAL ACTION[S])

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 5 OF 5

LOCATION ID
SAMPLE ID

(duplicate?)
SAMPLE DATE

 DEPTH INTERVAL (ft)
HHRA Subarea

Tier 2 Agreement Subarea

Semivolatiles (µg/kg)
BENZO(A)ANTHRACENE 150 --
BENZO(A)PYRENE 15 800
BENZO(B)FLUORANTHENE 150 --
BENZO(G,H,I)PERYLENE 800 --
BENZO(K)FLUORANTHENE 900 --
CHRYSENE 400 --
DIBENZO(A,H)ANTHRACENE 15 800
INDENO(1,2,3-CD)PYRENE 150 --
NAPHTHALENE -- --

Inorganics (mg/kg)
ARSENIC 13 13
BERYLLIUM 1.5 --
CHROMIUM 16 --
COBALT -- --
IRON -- --
LEAD 150 --
MANGANESE 390 --

TCLP Metals (µg/L) (for reference only)
LEAD -- --

Notes
See Selected Soil PRGs in Table 2-9b.
Exceeds Industrial PRG (Preliminary Remediation Goal)
Exceeds Residential PRG, and below or no Industrial PRG
Exceeds RIDEM GA Leachability Criteria
HHRA Subarea - Five subareas for investigation and risk assessment:
  North Waterfront; Central Shipyard; PCB Removal Area; Building 234 Area; and South Waterfront

Tier 2 Subarea - Three Soil Action subareas per Tier 2 Agreement:
   Northern, Central, and Southern Areas

µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value
U - Not detected above associated value (detection limit)
J - estimated value between PQL and MDL
B - blank contamination      R - rejected (unusable data)

Residential
PRG

Industrial
PRG

TP-07 TP-09 TP-10 TP-26
DSY-S-MW09-
0001

MW09TP01 DSY-S-TP07-
0001

DSY-S-TP08-
0001

DSY-S-TP08-
0001-D

DSY-S-TP09-
0001

DSY-S-TP10-
0001

DSY-S-TP26-
0001

(duplicate)
08/28/96 02/19/99 07/29/96 07/29/96 07/29/96 07/29/96 07/29/96 07/26/96

0 - 1 0 - 1.5 0 - 1 0 - 1 0 - 1 0 - 1 0 - 1 0 - 1
B234 B234 B234 B234

Central Central Central Central

470  J 110  J 170  J 350  U 340  U 710  U 250  J 60  J
410  J 100  J 200  J 350  U 340  U 710  U 210  J 50  J
660  J 140  J 410  J 36  J 77  J 710  U 340  J 66  J
190  J 48  J 1700  U 350  U 340  U 710  U 160  J 350  U
270  J 76  J 1700  U 350  U 340  U 710  U 140  J 350  U
580  J 120  J 310  J 350  U 41  J 710  U 290  J 46  J

62  J 360  U 1700  U 350  U 340  U 710  U 360  U 350  U
190  J 48  J 1700  U 350  U 340  U 710  U 150  J 350  U

360  UJ 360  U 1700  U 350  U 340  U 710  U 360  U 350  UJ

5.3 13 3.9 4.9 7.4 23.6 15.8 2.6
0.2  U 0.5  U 0.18  J 0.21  J 0.24  J 0.44 0.54 0.29  J

13.7  J 130 12.3 15 16 16 18.4 6.4
7 11 5.4 7.9 8.6 21.4 13.5 3.3

16900 59000 14500 19500 21100 37200 26700 7770
23.4  J 63 17.2  J 52.8  J 50.2  J 12.8  J 62.5  J 9.7

307 760 195 291 310 597 448 157

16.4  J NA 9.6 90.5 114 2.5  U 41.6 29

B234 B234

TP-08MW-09

CentralCentral



 2-10B - PRG EXCEEDANCES IN SUBSURFACE SOIL
CURRENT SITE CONDITIONS (POST-REMOVAL ACTION[S])

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 1 OF 10

LOCATION ID
SAMPLE ID DSY-S-MW03-

1618
DSY-S-MW03-
0810

DSY-S-MW11-
0103

DSY-S-MW11-
1113

DSY-S-MW11-
1113-D

DSY-S-MW11-
2729

DSY-S-MW11-
2931

DSY-S-MW11-
2931-D

DSY-S-MW12-
SS12

DSY-S-MW12-
SS16

DSY-S-MW12-
SS05

(duplicate?) (duplicate) (duplicate)
SAMPLE DATE 08/05/96 08/05/96 07/31/96 08/01/96 08/01/96 08/01/96 08/01/96 08/01/96 08/06/96 08/07/96 08/06/96

DEPTH INTERVAL (ft) 16 - 18 8 - 10 1 - 3 11 - 13 11 - 13 27 - 29 29 - 31 29 - 31 21 - 23 29 - 31 7 - 9
Depth to Groundwater (ft) 8.1 8.1 6.4 6.4 6.4 6.4 6.4 6.4 9.1 9.1 9.1

HHRA Subarea
Tier 2 Agreement Subarea

Semivolatiles (µg/kg)
BENZO(A)ANTHRACENE 150 -- 360  U 400  U 350  U 350  U 350  U 370  U 380  U 360  U 330  U 380  U 350  U
BENZO(A)PYRENE 15 -- 360  U 400  U 350  U 350  U 350  U 370  U 380  U 360  U 330  U 380  U 350  U
BENZO(B)FLUORANTHENE 150 -- 360  U 400  U 350  U 350  U 350  U 370  U 380  U 360  U 330  U 380  U 350  U
BENZO(G,H,I)PERYLENE -- -- 360  U 400  U 350  U 350  U 350  U 370  U 380  U 360  U 330  U 380  U 350  U
BENZO(K)FLUORANTHENE -- -- 360  U 400  U 350  U 350  U 350  U 370  U 380  U 360  U 330  U 380  U 350  U
CHRYSENE 400 -- 360  U 400  U 350  U 350  U 350  U 370  U 380  U 360  U 330  U 380  U 350  U
DIBENZO(A,H)ANTHRACENE 15 -- 360  U 400  U 350  U 350  U 350  U 370  U 380  U 360  U 330  U 380  U 350  U
INDENO(1,2,3-CD)PYRENE -- -- 360  U 400  U 350  U 350  U 350  U 370  U 380  U 360  U 330  U 380  U 350  U
NAPHTHALENE -- -- 360  U 400  U 350  U 350  U 350  U 370  U 380  U 360  U 330  U 380  U 350  U

Inorganics (mg/kg)
ARSENIC 20 20 9.9 7 3.7 3.3 3.1 14.6 14.7 13.3 5.6 7.6 4.3
BERYLLIUM -- -- 0.23  J 0.24  U 0.32  J 0.23  J 0.27  J 0.24  J 0.27  J 0.26  J 0.28  J 0.23  J 0.22  U
CHROMIUM 18 -- 18.1 10.3 10 7.8  U 9.8 18.3 24.6 23 14.2 23 6.5  J
COBALT -- -- 15.4 6.7 8.5 5.4 4.9 10.2 11.7 10.6 9.7 12.7 4.5
IRON -- -- 26800  J 15500  J 14200  J 12800  J 14900  J 32000  J 44400  J 38200  J 18600 43100 12000
LEAD -- -- 29.2 2.7 7.4 6.6 6.2 3.6 11.8 9.6 4  J 5.7  J 1.7  UJ
MANGANESE 1,037 370 113 376 180 181 203 334 280 274  J 382  J 97.5  J

TCLP Metals (µg/L) (for reference only)
LEAD -- -- 1  U 1  U 1  U 2.3  U 1.8  U 1  U 1.5  U 1  U 1  U 1  U 1  U

Notes
See Selected Soil PRGs in Table 2-9b.
Exceeds Industrial PRG (Preliminary Remediation Goal)
Exceeds Residential PRG, and below or no Industrial PRG
Exceeds RIDEM GA Leachability Criteria

HHRA Subarea - Five subareas for investigation and risk assessment:
  North Waterfront; Central Shipyard; PCB Removal Area; Building 234 Area; and South Waterfront
Tier 2 Subarea - Three Soil Action subareas per Tier 2 Agreement:
   Northern, Central, and Southern Areas
µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value
U - Not detected above associated value (detection limit)
J - estimated value between PQL and MDL
B - blank contamination      R - rejected (unusable data)

MW-03

North North North
Northern Northern Northern

Sample/Result from below the water table (not in vadose zone)

MW-11 MW-12

Residential
PRG

Industrial
PRG



 2-10B - PRG EXCEEDANCES IN SUBSURFACE SOIL
CURRENT SITE CONDITIONS (POST-REMOVAL ACTION[S])

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 2 OF 10

LOCATION ID
SAMPLE ID

(duplicate?)
SAMPLE DATE

DEPTH INTERVAL (ft)
Depth to Groundwater (ft)

HHRA Subarea
Tier 2 Agreement Subarea

Semivolatiles (µg/kg)
BENZO(A)ANTHRACENE 150 --
BENZO(A)PYRENE 15 --
BENZO(B)FLUORANTHENE 150 --
BENZO(G,H,I)PERYLENE -- --
BENZO(K)FLUORANTHENE -- --
CHRYSENE 400 --
DIBENZO(A,H)ANTHRACENE 15 --
INDENO(1,2,3-CD)PYRENE -- --
NAPHTHALENE -- --

Inorganics (mg/kg)
ARSENIC 20 20
BERYLLIUM -- --
CHROMIUM 18 --
COBALT -- --
IRON -- --
LEAD -- --
MANGANESE 1,037

TCLP Metals (µg/L) (for reference only)
LEAD -- --

Notes
See Selected Soil PRGs in Table 2-9b.
Exceeds Industrial PRG (Preliminary Remediation Goal)
Exceeds Residential PRG, and below or no Industrial PRG
Exceeds RIDEM GA Leachability Criteria

HHRA Subarea - Five subareas for investigation and risk assessment:
  North Waterfront; Central Shipyard; PCB Removal Area; Building 234 Area; and South Waterfront
Tier 2 Subarea - Three Soil Action subareas per Tier 2 Agreement:
   Northern, Central, and Southern Areas
µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value
U - Not detected above associated value (detection limit)
J - estimated value between PQL and MDL
B - blank contamination      R - rejected (unusable data)

Sample/Result from below the water table (not in vadose zone)

Residential
PRG

Industrial
PRG

DSY-S-TP21-
0507

DSY-S-TP21-
1011

DSY-S-TP22-
0506

DSY-S-TP22-
1112

DSY-S-TP23-
0507

DSY-S-TP23-
0910

DSY-S-TP24-
0102

DSY-S-TP24-
0102-D

DSY-S-TP24-
0507

DSY-S-TP24-
1011

DSY-S-MW02-
1820

DSY-S-MW02-
2426

DSY-S-MW02-
3436

(duplicate)
07/24/96 07/24/96 07/24/96 07/24/96 07/23/96 07/23/96 07/23/96 07/23/96 07/23/96 07/23/96 08/08/96 08/08/96 08/09/96

5 - 7 10 - 11 5 - 6 11 - 12 5 - 7 9 - 10 1 - 2 1 - 2 5 - 7 10 - 11 18 - 20 24 - 26 34 - 36
10 10 11.3 11.3 9.5 9.5 11 11 11 11 9 9 9

NA NA NA NA NA 410  U 380  U 53  J NA NA 420  U 360  U 380  U
NA NA NA NA NA 410  U 380  U 44  J NA NA 420  UJ 360  U 380  U
NA NA NA NA NA 410  U 380  U 71  J NA NA 420  UJ 360  U 380  U
NA NA NA NA NA 410  U 380  U 370  U NA NA 420  UJ 360  U 380  U
NA NA NA NA NA 410  U 380  U 370  U NA NA 420  UJ 360  U 380  U
NA NA NA NA NA 410  U 380  U 44  J NA NA 420  U 360  U 380  U
NA NA NA NA NA 410  U 380  U 370  U NA NA 420  UJ 360  U 380  U
NA NA NA NA NA 410  U 380  U 370  U NA NA 420  UJ 360  U 380  U
NA NA NA NA NA 410  U 380  U 370  U NA NA 420  U 360  U 380  U

3.1  J 2.7  J 8.1 7 5.5 4.6  J 5.7  J 5.5  J 5.1 3.4 4.3 4 6.6
0.2  U 0.26  U 0.3  J 0.35  J 0.22  J 0.24  J 0.25  J 0.19  J 0.23  J 0.27  J 0.23  U 0.23  U 0.33  J

2.8 4.8 7.6 14.6 8.4 7 6.3 6.1 9.5 9 10.9  J 12.3 27.1  J
3.2  UJ 5 9.9 13.8  J 8.9 8.3 9 9 7  J 7.2  J 5.2 7.1 19.8

9380 10600 18400 25600 18900 16200 17700 17400 18200 17100 13500 18600 40600
3.4 3.6 6.3 8.6 7.3 6.2  J 7.5  J 7.3  J 6.3 7.9 6  J 3.1  J 10  J

93.2 125 322 549  J 308 218  J 400  J 329  J 210  J 213  J 97.9 159  J 385

NA NA NA NA NA 1.6  UJ 3.6  U 1.2  UJ NA NA 24.7 1  U 48.8

Central
North North

TP-23TP-22 TP-24

Northern Northern Northern

TP-21

Northern

MW-02

NorthNorth North



 2-10B - PRG EXCEEDANCES IN SUBSURFACE SOIL
CURRENT SITE CONDITIONS (POST-REMOVAL ACTION[S])

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 3 OF 10

LOCATION ID
SAMPLE ID

(duplicate?)
SAMPLE DATE

DEPTH INTERVAL (ft)
Depth to Groundwater (ft)

HHRA Subarea
Tier 2 Agreement Subarea

Semivolatiles (µg/kg)
BENZO(A)ANTHRACENE 150 --
BENZO(A)PYRENE 15 --
BENZO(B)FLUORANTHENE 150 --
BENZO(G,H,I)PERYLENE -- --
BENZO(K)FLUORANTHENE -- --
CHRYSENE 400 --
DIBENZO(A,H)ANTHRACENE 15 --
INDENO(1,2,3-CD)PYRENE -- --
NAPHTHALENE -- --

Inorganics (mg/kg)
ARSENIC 20 20
BERYLLIUM -- --
CHROMIUM 18 --
COBALT -- --
IRON -- --
LEAD -- --
MANGANESE 1,037

TCLP Metals (µg/L) (for reference only)
LEAD -- --

Notes
See Selected Soil PRGs in Table 2-9b.
Exceeds Industrial PRG (Preliminary Remediation Goal)
Exceeds Residential PRG, and below or no Industrial PRG
Exceeds RIDEM GA Leachability Criteria

HHRA Subarea - Five subareas for investigation and risk assessment:
  North Waterfront; Central Shipyard; PCB Removal Area; Building 234 Area; and South Waterfront
Tier 2 Subarea - Three Soil Action subareas per Tier 2 Agreement:
   Northern, Central, and Southern Areas
µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value
U - Not detected above associated value (detection limit)
J - estimated value between PQL and MDL
B - blank contamination      R - rejected (unusable data)

Sample/Result from below the water table (not in vadose zone)

Residential
PRG

Industrial
PRG

MW-06
DSY-S-MW04-
1618

DSY-S-MW04-
3234

DSY-S-MW04-
0810

DSY-S-MW05-
1012

DSY-S-MW05-
2224

DSY-S-MW05-
3234

DSY-S-MW05-
4446

DSY-S-MW06-
0406

08/12/96 08/13/96 08/12/96 08/21/96 08/21/96 08/23/96 08/23/96 08/30/96
16 - 18 32 - 34 8 - 10 10 - 12 22 - 24 32 - 34 44 - 46 4 - 6

9.8 9.8 9.8 8.3 8.3 8.3 8.3 ?
PCB

Central

420  U 380  U 400  U 4000  UJ 360  U 340  U 360  U 360  U
420  U 380  U 400  U 4000  UJ 360  U 340  U 360  U 360  U
420  U 380  U 400  U 4000  UJ 360  U 340  U 360  U 360  U
420  U 380  U 400  U 4000  UJ 360  U 340  U 360  U 360  U
420  U 380  U 400  U 4000  UJ 360  U 340  U 360  U 360  U
420  U 380  U 400  U 4000  UJ 360  U 340  U 360  U 360  U
420  U 380  U 400  U 4000  UJ 360  U 340  U 360  U 360  U
420  U 380  U 400  U 4000  UJ 360  U 340  U 360  U 360  U
420  U 380  U 400  U 4000  UJ 360  U 340  U 360  U 360  U

7.3 4.9 3 7.1  J 6.3  J 8 4.1  U 11.1
0.23  U 0.21  U 0.23  U 0.3  J 0.18  UJ 0.22 0.23 0.34  U
10.7  J 18.2  J 6  UJ 8.7  J 7.7  J 11.7  J 10.4  J 25.6  J

5.9 9.6 2.6  U 7.3  J 3.9  J 10.2 6.7 24
17000 24100 7440 16100 14300 20500 14500 43600
8.3  J 23.4  J 2.1  J 12.8  J 2.1  J 4.3  J 3.9  J 13.3  J

149 155 89.2 310  J 86.2  J 227 156 495

45.4 12.2 1  U 23.5 2.4  U 3  UJ 1  U 5.1  UJ

Central Central

MW-04 MW-05

North CSY



 2-10B - PRG EXCEEDANCES IN SUBSURFACE SOIL
CURRENT SITE CONDITIONS (POST-REMOVAL ACTION[S])

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 4 OF 10

LOCATION ID
SAMPLE ID

(duplicate?)
SAMPLE DATE

DEPTH INTERVAL (ft)
Depth to Groundwater (ft)

HHRA Subarea
Tier 2 Agreement Subarea

Semivolatiles (µg/kg)
BENZO(A)ANTHRACENE 150 --
BENZO(A)PYRENE 15 --
BENZO(B)FLUORANTHENE 150 --
BENZO(G,H,I)PERYLENE -- --
BENZO(K)FLUORANTHENE -- --
CHRYSENE 400 --
DIBENZO(A,H)ANTHRACENE 15 --
INDENO(1,2,3-CD)PYRENE -- --
NAPHTHALENE -- --

Inorganics (mg/kg)
ARSENIC 20 20
BERYLLIUM -- --
CHROMIUM 18 --
COBALT -- --
IRON -- --
LEAD -- --
MANGANESE 1,037

TCLP Metals (µg/L) (for reference only)
LEAD -- --

Notes
See Selected Soil PRGs in Table 2-9b.
Exceeds Industrial PRG (Preliminary Remediation Goal)
Exceeds Residential PRG, and below or no Industrial PRG
Exceeds RIDEM GA Leachability Criteria

HHRA Subarea - Five subareas for investigation and risk assessment:
  North Waterfront; Central Shipyard; PCB Removal Area; Building 234 Area; and South Waterfront
Tier 2 Subarea - Three Soil Action subareas per Tier 2 Agreement:
   Northern, Central, and Southern Areas
µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value
U - Not detected above associated value (detection limit)
J - estimated value between PQL and MDL
B - blank contamination      R - rejected (unusable data)

Sample/Result from below the water table (not in vadose zone)

Residential
PRG

Industrial
PRG

MW-08
DSY-S-MW07-
1618

DSY-S-MW07-
1618-D

DSY-S-MW07-
2224

DSY-S-MW07-
3436

DSY-S-MW07-
0810

DSY-S-MW08-
0810

DSY-S-MW09-
1012

DSY-S-MW09-
1012-D

DSY-S-MW09-
2022

DSY-S-MW09-
3032

DSY-S-MW09-
3638

(duplicate) (duplicate)
08/14/96 08/14/96 08/14/96 08/15/96 08/14/96 08/27/96 08/28/96 08/28/96 08/28/96 08/29/96 08/29/96
16 - 18 16 - 18 22 - 24 34 - 36 8 - 10 8 - 10 10 - 12 10 - 12 20 - 22 30 - 32 36 - 38

13.2 13.2 13.2 13.2 13.2 8 8.8 8.8 8.8 8.8 8.8
B234

Central

360  UJ 390  UJ 380  UJ 380  UJ 370  UJ 340  UJ 53  J 70  J 370  UJ 380  U 360  U
360  UJ 390  UJ 380  UJ 380  UJ 370  UJ 340  UJ 41  J 42  J 370  UJ 380  U 360  U
360  UJ 390  UJ 380  UJ 380  UJ 370  UJ 340  UJ 63  J 390  UJ 370  UJ 380  U 360  U
360  UJ 390  UJ 380  UJ 380  UJ 370  UJ 340  UJ 380  UJ 390  UJ 370  UJ 380  U 360  U
360  UJ 390  UJ 380  UJ 380  UJ 370  UJ 340  UJ 380  UJ 390  UJ 370  UJ 380  U 360  U

51  J 390  UJ 380  UJ 380  UJ 370  UJ 340  UJ 54  J 41  J 370  UJ 380  U 360  U
360  UJ 390  UJ 380  UJ 380  UJ 370  UJ 340  UJ 380  UJ 390  UJ 370  UJ 380  U 360  U
360  UJ 390  UJ 380  UJ 380  UJ 370  UJ 340  UJ 380  UJ 390  UJ 370  UJ 380  U 360  U
360  UJ 390  UJ 380  UJ 380  UJ 49  J 340  UJ 380  UJ 390  UJ 370  UJ 380  U 360  U

20.9 18.4 5 3.9 20.3 20.7 17.8 19 9.8 9.7 4.4
0.38  J 0.38  J 0.21  U 0.26  J 0.41  J 0.3 0.32 0.31 0.3 0.21  U 0.21

12.3 11 8.2 10.3 10.5 16.1  J 16.3  J 10.6  J 16.5  J 21.6  J 20.8  J
11.4 11.4 4.6 6.4 10.2 13.7 11.2 8.8 13 15.9 16.1

28400 26200 15100 15100 25200 30200 31000 28200 31800 36800 40400
37.1  J 35.1  J 2.6  J 4.5  J 7.6  J 17.3  J 24.2  J 23.8  J 6.8  J 17.8  J 3.1  J

364 336 92.5 147 396 502 251 246 462 391 728

37.1  U 38.1  U 1.8  UJ 1  U 1.8  UJ 2.6  UJ 15.8  J 21.8  J 1.9  UJ 5.4  UJ 2.8  UJ

CentralCentral

MW-09MW-07

B234CSY



 2-10B - PRG EXCEEDANCES IN SUBSURFACE SOIL
CURRENT SITE CONDITIONS (POST-REMOVAL ACTION[S])

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
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LOCATION ID
SAMPLE ID

(duplicate?)
SAMPLE DATE

DEPTH INTERVAL (ft)
Depth to Groundwater (ft)

HHRA Subarea
Tier 2 Agreement Subarea

Semivolatiles (µg/kg)
BENZO(A)ANTHRACENE 150 --
BENZO(A)PYRENE 15 --
BENZO(B)FLUORANTHENE 150 --
BENZO(G,H,I)PERYLENE -- --
BENZO(K)FLUORANTHENE -- --
CHRYSENE 400 --
DIBENZO(A,H)ANTHRACENE 15 --
INDENO(1,2,3-CD)PYRENE -- --
NAPHTHALENE -- --

Inorganics (mg/kg)
ARSENIC 20 20
BERYLLIUM -- --
CHROMIUM 18 --
COBALT -- --
IRON -- --
LEAD -- --
MANGANESE 1,037

TCLP Metals (µg/L) (for reference only)
LEAD -- --

Notes
See Selected Soil PRGs in Table 2-9b.
Exceeds Industrial PRG (Preliminary Remediation Goal)
Exceeds Residential PRG, and below or no Industrial PRG
Exceeds RIDEM GA Leachability Criteria

HHRA Subarea - Five subareas for investigation and risk assessment:
  North Waterfront; Central Shipyard; PCB Removal Area; Building 234 Area; and South Waterfront
Tier 2 Subarea - Three Soil Action subareas per Tier 2 Agreement:
   Northern, Central, and Southern Areas
µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value
U - Not detected above associated value (detection limit)
J - estimated value between PQL and MDL
B - blank contamination      R - rejected (unusable data)

Sample/Result from below the water table (not in vadose zone)

Residential
PRG

Industrial
PRG

S1 E1 S42 SWS N1-0 N1-A N1-50 N1-B N1-100 N1-C N1-150 N1-D N1-200 N1-E N1-250

05/18/00 05/18/00 05/16/00 05/18/00 05/18/00 05/18/00 05/18/00 05/18/00 05/18/00 05/18/00 05/18/00 05/18/00 05/18/00 05/18/00
8 - 8 8 - 8 8 - 8 8 - 8 8 - 8 8 - 8 8 - 8 8 - 8 8 - 8 8 - 8 8 - 8 8 - 8 8 - 8 8 - 8
~8 ~8 ~8 ~8 ~8 ~8 ~8 ~8 ~8 ~8 ~8 ~8 ~8 ~8

370  U 38  J 75  J 330  U 310  U 120  J 1300 140  J 330  U 64  J 330  U 360  U 330  U 280  J
370  U 39  J 49  J 330  U 310  U 98  J 690 140  J 330  U 54  J 330  U 360  U 330  U 230  J
370  U 44  J 71  J 330  U 310  U 140  J 910 170  J 330  U 63  J 330  U 360  U 330  U 300  J
370  U 340  U 330  U 330  U 310  U 360  U 330  U 56  J 330  U 340  U 330  U 360  U 330  U 120  J
370  U 340  U 330  U 330  U 310  U 60  J 350 84  J 330  U 42  J 330  U 360  U 330  U 180  J
370  U 42  J 90  J 330  U 310  U 140  J 1300 170  J 330  U 82  J 330  U 360  U 330  U 350
370  U 340  U 330  U 330  U 310  U 360  U 330  U 330  U 330  U 340  U 330  U 360  U 330  U 46  J
370  U 340  U 330  U 330  U 310  U 62  J 330  U 66  J 330  U 340  U 330  U 360  U 330  U 140  J
370  U 340  U 330  U 1  J 310  U 360  U 330  U 330  U 330  U 340  U 330  U 360  U 330  U 330  U

25 25 21 10 19 17 27 15 20 18 16 20 21 11
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
14 15 13 22 12 12 13 12 14 14 13 15 16 13

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
15 29 17 14 13 16 12 20 11 14 12 11 45 14

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Central Central

S-42-5 (Sump S-42)S-42-5

CSY CSY



 2-10B - PRG EXCEEDANCES IN SUBSURFACE SOIL
CURRENT SITE CONDITIONS (POST-REMOVAL ACTION[S])

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 6 OF 10

LOCATION ID
SAMPLE ID

(duplicate?)
SAMPLE DATE

DEPTH INTERVAL (ft)
Depth to Groundwater (ft)

HHRA Subarea
Tier 2 Agreement Subarea

Semivolatiles (µg/kg)
BENZO(A)ANTHRACENE 150 --
BENZO(A)PYRENE 15 --
BENZO(B)FLUORANTHENE 150 --
BENZO(G,H,I)PERYLENE -- --
BENZO(K)FLUORANTHENE -- --
CHRYSENE 400 --
DIBENZO(A,H)ANTHRACENE 15 --
INDENO(1,2,3-CD)PYRENE -- --
NAPHTHALENE -- --

Inorganics (mg/kg)
ARSENIC 20 20
BERYLLIUM -- --
CHROMIUM 18 --
COBALT -- --
IRON -- --
LEAD -- --
MANGANESE 1,037

TCLP Metals (µg/L) (for reference only)
LEAD -- --

Notes
See Selected Soil PRGs in Table 2-9b.
Exceeds Industrial PRG (Preliminary Remediation Goal)
Exceeds Residential PRG, and below or no Industrial PRG
Exceeds RIDEM GA Leachability Criteria

HHRA Subarea - Five subareas for investigation and risk assessment:
  North Waterfront; Central Shipyard; PCB Removal Area; Building 234 Area; and South Waterfront
Tier 2 Subarea - Three Soil Action subareas per Tier 2 Agreement:
   Northern, Central, and Southern Areas
µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value
U - Not detected above associated value (detection limit)
J - estimated value between PQL and MDL
B - blank contamination      R - rejected (unusable data)

Sample/Result from below the water table (not in vadose zone)

Residential
PRG

Industrial
PRG

SB-01 SB-03 SB-04 SB-06 SB-09 SB-10 SB-15 SB201 SB202
S42 BOT S42 SWE S42 SWN S42 SWW DSY-SB-01-

0911
DSY-SB-03-
0911

DSY-SB-04-
0406

DSY-SB-06-
0204

DSY-SB-09-
1416

DSY-SB-10-
1416

DSY-SB-14-
0103

DSY-SB-14-
0103-D

DSY-SB-15-
0103

DSY-SB201-SO-
0204

DSY-SB202-SO-
0204

(duplicate)
05/16/00 05/16/00 05/17/00 05/16/00 09/03/96 09/03/96 09/04/96 09/04/96 09/05/96 09/05/96 09/06/96 09/06/96 09/06/96 02/11/11 02/09/11

8 - 8 8 - 8 8 - 8 8 - 8 9 - 11 9 - 11 4 - 6 2 - 4 14 - 16 14 - 16 1 - 3 1 - 3 1 - 3 2 - 4 2 - 4
~8 ~8 ~8 ~8 ~8 ~8 ~6 ~6 ~8 ~8 8 8 8 ? ?

CSY CSY B234 B234 CSY CSY B234 South South
Central Central Central Central Central Central Central Central Central

340  U 320  U 360 370  U 530  U 510  U 490  U 440  U 84  J 480  UJ 67  J 400  U 400  U 3.66  UJ 3.61  UJ
340  U 320  U 370 370  U 74  J 510  U 490  U 440  U 73  J 480  UJ 58  J 400  U 400  UJ 3.66  U 3.61  U
340  U 320  U 470 370  U 81  J 510  U 490  U 440  U 130  J 480  UJ 100  J 400  U 400  UJ 3.66  U 3.61  U
340  U 320  U 250  J 370  U 61  J 510  U 490  U 440  U 430  UJ 480  UJ 450  U 400  U 400  UJ 3.66  U 3.61  U
340  U 320  U 150 370  U 530  U 510  U 490  U 440  U 65  J 480  UJ 450  U 400  U 400  UJ 3.66  U 3.61  U
340  U 320  U 460 370  U 530  U 510  U 490  U 440  U 88  J 480  UJ 62  J 400  U 110  J 3.66  U 3.61  U
340  U 320  U 310  U 370  U 530  U 510  U 490  U 440  U 430  UJ 480  UJ 450  U 400  U 400  UJ 3.66  U 3.61  U
340  U 320  U 240  J 370  U 530  U 510  U 490  U 440  U 430  UJ 480  UJ 450  U 400  U 400  UJ 3.66  U 3.61  U
340  U 2 J 310  U 370  U 530  U 510  U 490  U 440  U 430  UJ 480  UJ 450  U 400  U 400  UJ 3.66  U 3.61  U

16 21 22 15 24 17 3.5  U 7.7 15.7 17.8 17.7 17.9 16.1 15.9 26.3
NA NA NA NA 0.25  J 0.23  U 0.21  U 0.23  U 0.45  J 0.52 0.44 0.46 0.32  J 0.418  J 0.392  J
13 13 15 12 15.9 13.6 8.1 60.2 13.1 18.4 14.3 13.2 14.5 21.2 18.2

NA NA NA NA 14.7 11.8 3.9  U 6.3 12 12.1 10.8 9.6 12.8 17.9 21.1
NA NA NA NA 36000 32300 9520 29200 25700 31100 24200 24400 28400 44400 45500
15 10 26 16 12.5  J 15.5  J 1.5  J 1.3  UJ 16.1  J 8.2  J 12.5  J 29.5  J 5.3  J 9.49  J 13.6  J

NA NA NA NA 551  J 451  J 93.2  J 236  J 366  J 311  J 352  J 302  J 289  J 488  J 681  J

NA NA NA NA 9.6  U 14.1  U 1.3  UJ 1  U 7.8  U 4.2  U 3.1  U 5.3  U 6.1  U NA NA

CentralCentral

SB-14S-42-5 (Sump S-42)

B234CSY



 2-10B - PRG EXCEEDANCES IN SUBSURFACE SOIL
CURRENT SITE CONDITIONS (POST-REMOVAL ACTION[S])

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 7 OF 10

LOCATION ID
SAMPLE ID

(duplicate?)
SAMPLE DATE

DEPTH INTERVAL (ft)
Depth to Groundwater (ft)

HHRA Subarea
Tier 2 Agreement Subarea

Semivolatiles (µg/kg)
BENZO(A)ANTHRACENE 150 --
BENZO(A)PYRENE 15 --
BENZO(B)FLUORANTHENE 150 --
BENZO(G,H,I)PERYLENE -- --
BENZO(K)FLUORANTHENE -- --
CHRYSENE 400 --
DIBENZO(A,H)ANTHRACENE 15 --
INDENO(1,2,3-CD)PYRENE -- --
NAPHTHALENE -- --

Inorganics (mg/kg)
ARSENIC 20 20
BERYLLIUM -- --
CHROMIUM 18 --
COBALT -- --
IRON -- --
LEAD -- --
MANGANESE 1,037

TCLP Metals (µg/L) (for reference only)
LEAD -- --

Notes
See Selected Soil PRGs in Table 2-9b.
Exceeds Industrial PRG (Preliminary Remediation Goal)
Exceeds Residential PRG, and below or no Industrial PRG
Exceeds RIDEM GA Leachability Criteria

HHRA Subarea - Five subareas for investigation and risk assessment:
  North Waterfront; Central Shipyard; PCB Removal Area; Building 234 Area; and South Waterfront
Tier 2 Subarea - Three Soil Action subareas per Tier 2 Agreement:
   Northern, Central, and Southern Areas
µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value
U - Not detected above associated value (detection limit)
J - estimated value between PQL and MDL
B - blank contamination      R - rejected (unusable data)

Sample/Result from below the water table (not in vadose zone)

Residential
PRG

Industrial
PRG

SB204 SB205 SB206 SB207 SB210 SB211 SB212 SB213 SB214 TP-05 TP-06
DSY-SB204-SO-
0810

DSY-SB205-SO-
088.5

DSY-SB206-SO-
0810

DSY-SB207-SO-
1012

DSY-SO-SB210-
0102

DSY-SO-SB211-
0102

DSY-SO-SB212-
0204

DSY-SO-SB213-
0203

DSY-SO-SB214-
0203

DSY-S-TP05-
1213

DSY-S-TP06-
1213

DSY-S-TP08-
0406

DSY-S-TP08-
0910

02/11/11 02/15/11 02/14/11 02/15/11 02/25/11 02/25/11 02/25/11 02/25/11 02/25/11 07/29/96 07/29/96 07/29/96 07/29/96
8 - 10 8 - 8.5 8 - 10 10 - 12 1 - 2 1 - 2 2 - 4 2 - 3 2 - 3 12 - 13 12 - 13 4 - 6 9 - 10

? ? ? ? ? ? ? ? ? ? ? ? ?
North North North North PCB PCB PCB PCB PCB South South
Central Central Central Central Central Central Central Central Central Central Central

3.42  UJ 27  J 3.53  UJ 3.63  UJ 41.3 38.1 60.5 32.5 252 NA NA 48  J 3600  U
3.42  U 23.3 3.53  U 3.63  U 26.3 29.9 38.3 18.9 172 NA NA 55  J 3600  U
3.42  U 41.1 3.53  U 2.65  J 38.8 44.4 57.9 26.6 336 NA NA 80  J 3600  U
3.42  U 21.6 3.53  U 2.51  J 15.7 21 20 10.7  J 91.1 NA NA 45  J 3600  U
3.42  U 11.2 3.53  U 3.63  U 16.1 17.5 25.6 11.3  J 124 NA NA 68  J 3600  U
3.42  U 32.1 3.53  U 3.63  U 28.6 30.4 44.7 20.5 356 NA NA 54  J 3600  U
3.42  U 23.3 3.53  U 3.63  U 3.83  U 7.48  J 7.89  J 3.9  U 43.7 NA NA 350  U 3600  U
3.42  U 18 3.53  U 3.63  U 12.3  J 18.5 17.4 10.2  J 82.7 NA NA 41  J 3600  U
3.42  U 3.54  J 3.53  U 3.63  U 2.5  J 9.04  J 5.06  J 3.9  U 175 NA NA 350  U 3600  U

3.62 7.42 4.44 9.79 13  J 13.5  J 1.47  J 11.8  J 47.2  J 23.2 21.6 8.7 3.2
0.176  J 0.314  J 0.204  J 0.34  J 0.511  J 0.607 0.697 0.507  J 0.759 0.38  J 0.39  J 0.67 0.2  J

4.98 9.49 5.27 8.77 15.4 12 0.788 18.5 11.6 15 16.5 18.2 9.3
5.15 4.54 3.68 5.85 11.1  J 8.75  J 1.29  J 12.4  J 17  J 29.9 16.3 9.9 4.1
9830 18300 12200 20900 35900 23600 6800 30900 22100 30800 34100 22300 13000

1.96  J 13.8  J 2.81  J 8.23  J 12  J 16.1  J 2.49  J 17  J 81.4  J 10.6  J 15.8  J 67.2  J 7.1  J
169  J 145  J 95.7  J 171  J 428 358 305 346 1190 800 512 305 150

NA NA NA NA NA NA NA NA NA NA NA 4.8  U 3.4  U

Central

TP-08

B234



 2-10B - PRG EXCEEDANCES IN SUBSURFACE SOIL
CURRENT SITE CONDITIONS (POST-REMOVAL ACTION[S])

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 8 OF 10

LOCATION ID
SAMPLE ID

(duplicate?)
SAMPLE DATE

DEPTH INTERVAL (ft)
Depth to Groundwater (ft)

HHRA Subarea
Tier 2 Agreement Subarea

Semivolatiles (µg/kg)
BENZO(A)ANTHRACENE 150 --
BENZO(A)PYRENE 15 --
BENZO(B)FLUORANTHENE 150 --
BENZO(G,H,I)PERYLENE -- --
BENZO(K)FLUORANTHENE -- --
CHRYSENE 400 --
DIBENZO(A,H)ANTHRACENE 15 --
INDENO(1,2,3-CD)PYRENE -- --
NAPHTHALENE -- --

Inorganics (mg/kg)
ARSENIC 20 20
BERYLLIUM -- --
CHROMIUM 18 --
COBALT -- --
IRON -- --
LEAD -- --
MANGANESE 1,037

TCLP Metals (µg/L) (for reference only)
LEAD -- --

Notes
See Selected Soil PRGs in Table 2-9b.
Exceeds Industrial PRG (Preliminary Remediation Goal)
Exceeds Residential PRG, and below or no Industrial PRG
Exceeds RIDEM GA Leachability Criteria

HHRA Subarea - Five subareas for investigation and risk assessment:
  North Waterfront; Central Shipyard; PCB Removal Area; Building 234 Area; and South Waterfront
Tier 2 Subarea - Three Soil Action subareas per Tier 2 Agreement:
   Northern, Central, and Southern Areas
µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value
U - Not detected above associated value (detection limit)
J - estimated value between PQL and MDL
B - blank contamination      R - rejected (unusable data)

Sample/Result from below the water table (not in vadose zone)

Residential
PRG

Industrial
PRG

TP-14
DSY-S-TP09-
0406

DSY-S-TP09-
0910

DSY-S-TP10-
0507

DSY-S-TP10-
1213

DSY-S-TP11-
0507

DSY-S-TP11-
1213

DSY-S-TP12-
0507

DSY-S-TP12-
1213

DSY-S-TP13-
0506

DSY-S-TP13-
0506-D

DSY-S-TP13-
1011

B6-S6 DSY-S-TP15-
0506

DSY-S-TP15-
1112

(duplicate)
07/29/96 07/29/96 07/29/96 07/29/96 07/26/96 07/26/96 07/26/96 07/26/96 07/26/96 07/26/96 07/26/96 01/20/99 07/25/96 07/25/96

4 - 6 9 - 10 5 - 7 12 - 13 5 - 7 12 - 13 5 - 7 12 - 13 5 - 6 5 - 6 10 - 11 1 - 1.5 5 - 6 11 - 12
? ? ? ? >13 >13 >13 >13 10 10 10 >6 11.5 11.5

PCB
Central

NA NA NA NA NA 390  UJ NA NA 390  U 400  U NA 90  J NA NA
NA NA NA NA NA 390  U NA NA 390  U 400  UJ NA 87  J NA NA
NA NA NA NA NA 390  U NA NA 390  U 400  UJ NA 150  J NA NA
NA NA NA NA NA 390  U NA NA 390  U 400  UJ NA 45  J NA NA
NA NA NA NA NA 390  U NA NA 390  U 400  UJ NA 52  J NA NA
NA NA NA NA NA 390  UJ NA NA 390  U 400  U NA 130  J NA NA
NA NA NA NA NA 390  U NA NA 390  U 400  UJ NA 420  U NA NA
NA NA NA NA NA 390  U NA NA 390  U 400  UJ NA 420  U NA NA
NA NA NA NA NA 390  UJ NA NA 390  UJ 400  U NA 420  U NA NA

11.7 15.9 3 17.3 22 36.9 24.1 37.3 16.1 18 15.7 16 11.4 6.1  J
0.37  J 0.46 0.17  U 0.27  J 0.53 0.48 0.52 0.44  J 0.4  J 0.42  J 0.54 NA 0.49 0.39  J

22.5 32.5 6.2  J 13 8.9 17.8 10.4 12.6 13.3 14.3 9.6 10 10.1 6.8
14 25 3.1 11.3 11.4 20.2  J 12.7 18.5 10  J 11  J 9 NA 13.6 8.5

36200 50000 10600 25100 25800 40100 30200 35000 25400 24700 26000 NA 25200 17300
12.9  J 34.6  J 4.1  J 7.7  J 8.5  J 11.3 12.1 21.2 11.8 11.3 24.1 23 11.2 5.7

398 2450 78.6 344 323 612  J 315 514 529  J 584  J 373 NA 326 225

NA NA NA NA NA 56.2 NA NA 5.5 5 NA NA NA NA

Central Central Central CentralCentral Central

TP-09 TP-10 TP-11 TP-12 TP-13 TP-15

B234B234 CSY CSY CSYCSY



 2-10B - PRG EXCEEDANCES IN SUBSURFACE SOIL
CURRENT SITE CONDITIONS (POST-REMOVAL ACTION[S])

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 9 OF 10

LOCATION ID
SAMPLE ID

(duplicate?)
SAMPLE DATE

DEPTH INTERVAL (ft)
Depth to Groundwater (ft)

HHRA Subarea
Tier 2 Agreement Subarea

Semivolatiles (µg/kg)
BENZO(A)ANTHRACENE 150 --
BENZO(A)PYRENE 15 --
BENZO(B)FLUORANTHENE 150 --
BENZO(G,H,I)PERYLENE -- --
BENZO(K)FLUORANTHENE -- --
CHRYSENE 400 --
DIBENZO(A,H)ANTHRACENE 15 --
INDENO(1,2,3-CD)PYRENE -- --
NAPHTHALENE -- --

Inorganics (mg/kg)
ARSENIC 20 20
BERYLLIUM -- --
CHROMIUM 18 --
COBALT -- --
IRON -- --
LEAD -- --
MANGANESE 1,037

TCLP Metals (µg/L) (for reference only)
LEAD -- --

Notes
See Selected Soil PRGs in Table 2-9b.
Exceeds Industrial PRG (Preliminary Remediation Goal)
Exceeds Residential PRG, and below or no Industrial PRG
Exceeds RIDEM GA Leachability Criteria

HHRA Subarea - Five subareas for investigation and risk assessment:
  North Waterfront; Central Shipyard; PCB Removal Area; Building 234 Area; and South Waterfront
Tier 2 Subarea - Three Soil Action subareas per Tier 2 Agreement:
   Northern, Central, and Southern Areas
µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value
U - Not detected above associated value (detection limit)
J - estimated value between PQL and MDL
B - blank contamination      R - rejected (unusable data)

Sample/Result from below the water table (not in vadose zone)

Residential
PRG

Industrial
PRG

DSY-S-TP16-
0506

DSY-S-TP16-
1112

DSY-S-TP17-
0507

DSY-S-TP17-
1112

DSY-S-TP18-
0507

DSY-S-TP18-
1011

DSY-S-TP19-
0507

DSY-S-TP19-
1011

DSY-S-TP20-
0507

DSY-S-TP20-
1011

DSY-S-TP25-
0507

DSY-S-TP25-
1011

07/25/96 07/25/96 07/25/96 07/25/96 07/24/96 07/24/96 07/24/96 07/24/96 07/24/96 07/24/96 07/25/96 07/25/96
5 - 6 11 - 12 5 - 7 11 - 12 5 - 7 10 - 11 5 - 7 10 - 11 5 - 7 10 - 11 5 - 7 10 - 11
11 11 11 11 10.5 10.5 10.5 10.5 10.8 10.8 10.5 10.5

NA 11000  UJ NA NA NA NA NA NA NA NA NA 47  J
NA 11000  UJ NA NA NA NA NA NA NA NA NA 42  J
NA 11000  UJ NA NA NA NA NA NA NA NA NA 70  J
NA 11000  UJ NA NA NA NA NA NA NA NA NA 400  UJ
NA 11000  UJ NA NA NA NA NA NA NA NA NA 400  UJ
NA 11000  UJ NA NA NA NA NA NA NA NA NA 67  J
NA 11000  UJ NA NA NA NA NA NA NA NA NA 400  UJ
NA 11000  UJ NA NA NA NA NA NA NA NA NA 400  UJ
NA 11000  U NA NA NA NA NA NA NA NA NA 400  U

3.1  J 16.6 13.6 8.7 4.4  J 3.8  J 2.7  J 3  J 3.9  J 4.3  J 15.6 13
0.21  U 0.27  J 0.4  J 0.24  J 0.21  U 0.22  U 0.2  U 0.25  U 0.21  U 0.25  U 0.44  J 0.38  J

2.2 12.3 6.3 7.2 3.4 4.3 3.6 3.4 4 4.4 10.1 13
2.6  UJ 9.4  J 16.2 10.6 3.1  UJ 6 3.1  UJ 5.7 3  UJ 5.8 13.1 10.1  J

8170 23600 17700 20400 10900 11100 8340 8020 11200 12000 27400 24800
1.6  J 16.1 13 10.5 2.7 4.6 2.1 1.9  J 3.2 4 26.4 18.6

102 262  J 340 524 75 421 55.4 83.6 70.4 173 377 378  J

NA 6.1 NA NA NA NA NA NA NA NA NA 21.9

CentralCentral Central Central
North North North North

TP-25

Central Central

TP-16 TP-17 TP-18 TP-19

CSY CSY

TP-20



 2-10B - PRG EXCEEDANCES IN SUBSURFACE SOIL
CURRENT SITE CONDITIONS (POST-REMOVAL ACTION[S])

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 10 OF 10

LOCATION ID
SAMPLE ID

(duplicate?)
SAMPLE DATE

DEPTH INTERVAL (ft)
Depth to Groundwater (ft)

HHRA Subarea
Tier 2 Agreement Subarea

Semivolatiles (µg/kg)
BENZO(A)ANTHRACENE 150 --
BENZO(A)PYRENE 15 --
BENZO(B)FLUORANTHENE 150 --
BENZO(G,H,I)PERYLENE -- --
BENZO(K)FLUORANTHENE -- --
CHRYSENE 400 --
DIBENZO(A,H)ANTHRACENE 15 --
INDENO(1,2,3-CD)PYRENE -- --
NAPHTHALENE -- --

Inorganics (mg/kg)
ARSENIC 20 20
BERYLLIUM -- --
CHROMIUM 18 --
COBALT -- --
IRON -- --
LEAD -- --
MANGANESE 1,037

TCLP Metals (µg/L) (for reference only)
LEAD -- --

Notes
See Selected Soil PRGs in Table 2-9b.
Exceeds Industrial PRG (Preliminary Remediation Goal)
Exceeds Residential PRG, and below or no Industrial PRG
Exceeds RIDEM GA Leachability Criteria

HHRA Subarea - Five subareas for investigation and risk assessment:
  North Waterfront; Central Shipyard; PCB Removal Area; Building 234 Area; and South Waterfront
Tier 2 Subarea - Three Soil Action subareas per Tier 2 Agreement:
   Northern, Central, and Southern Areas
µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value
U - Not detected above associated value (detection limit)
J - estimated value between PQL and MDL
B - blank contamination      R - rejected (unusable data)

Sample/Result from below the water table (not in vadose zone)

Residential
PRG

Industrial
PRG

TP-01 TP-02
DSY-S-TP26-
0305

DSY-S-TP26-
0406

DSY-S-TP26-
0910

DSY-S-TP27-
0507

DSY-S-TP27-
1011

DSY-S-TP28-
0507

DSY-S-TP28-
1314

DPSOIL02 DPSOIL03 DSY-S-TP01-
1112

DSY-S-TP02-
1516

07/29/96 07/26/96 07/26/96 08/21/96 08/21/96 08/21/96 08/21/96 02/17/99 02/17/99 08/22/96 08/22/96
3 - 5 4 - 6 9 - 10 5 - 7 10 - 11 5 - 7 13 - 14 3 - 3 5 - 5 11 - 12 15 - 16
>10 >10 >10 ? ? ? ? ? ? ? ?

South South
Southern Southern

3900  U NA NA NA NA NA NA 390  U 360  U 360  UJ NA
3900  U NA NA NA NA NA NA 390  U 360  U 360  UJ NA
3900  U NA NA NA NA NA NA 390  U 360  U 43  J NA
3900  U NA NA NA NA NA NA 390  U 360  U 360  UJ NA
3900  U NA NA NA NA NA NA 390  U 360  U 360  UJ NA
3900  U NA NA NA NA NA NA 390  U 360  U 360  UJ NA
3900  U NA NA NA NA NA NA 390  U 360  U 360  UJ NA
3900  U NA NA NA NA NA NA 390  U 360  U 360  UJ NA
2200  J NA NA NA NA NA NA 77  J 360  U 360  UJ NA

1.2  J 42 17.8 4.1  UJ 4.7  UJ 13.7  J 7.7  J NA NA 7.7  J 7.8  J
0.19  U 0.44  J 0.51 0.2  UJ 0.18  UJ 0.35  J 0.35  J NA NA 0.21  UJ 0.34  J

2.2  J 14.8 20.1 5.7  J 3.7  J 14.2  J 11.9  J NA NA 6.6  J 10.9  J
1.1  J 11.5 11.5 4  J 3  J 14.3  J 10.8  J NA NA 4.4  J 9.1  J
4060 25500 24700 10400 6970 27100 20800 NA NA 16800 19700
3.2  J 75  J 28.4  J 2.5  J 1.6  J 15.4  J 8  J NA NA 7.6  J 34.2  J

108 342 363 106  J 55.4  J 302  J 320  J NA NA 104  J 353  J

1.7  UJ NA NA NA NA NA NA NA NA 2.9  U NA

Central CentralCentral Central

TP-26 TP-DPSOIL

B234 CSYNorth North

TP-28TP-27



TABLE 2-11
SUMMARY OF GROUNDWATER COCS AND PRGs - SITE-WIDE

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND

Combined COCs/PRGs for site-wide groundwater per Tier 2 Agreement (January 2014).  Attainment Area is site boundary.

Target Cancer Risk 
Level

Hazard Index

10-6 1 Groundwater PRG Selection
(µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) Basis

Trichloroethene (TCE) HHRA 12.2 5 5 1.1 2.6 5 EPA MCL
Arsenic HHRA 78.1 10 10 0.120 4.7 10 EPA MCL
Cobalt HHRA 24.8 -- -- -- 4.7 4.7 Noncancer risk-based value for child resident
Iron HHRA 65,800 -- -- -- 11,000 11,000 Noncancer risk-based value for child resident
Manganese HHRA 9,100 300 (3) -- -- 320 300 EPA Lifetime Health Advisory Level
Vinyl Chloride EPA Request (5) 100 (5) 2 2 -- -- 2 EPA MCL

Notes:
Candidate PRG selected as PRG / Final PRG
COC Selection basis - All COCs above, except vinyl chloride,(5) are risk-based COCs retained from each subarea-specific baseline human health risk assessment (HHRA) in the SASE Addendum Report (Tetra Tech, 2013). 
Combined groundwater COCs and most conservative PRG candidates from all subareas for site-wide groundwater.
No groundwater COCs are based solely on an ARAR (Applicable or Relevant and Appropriate Requirement)-exceedance, because RIDEM GA Groundwater Objective not more stringent than EPA MCL.  

1.  MCL (Maximum Concentration Level) from EPA (U.S. Environmental Protection Agency) Primary Drinking Water Standards (EPA, April 2012).  
2.  RIDEM (Rhode Island Department of Environmental Management) GA [Aquifer] Groundwater Objective, DEM-DSR-01-93, November 2011.
3.  Manganese is cited based on an exceedance of the EPA Lifetime Health Advisory Level, which was used in lieu of an MCL at the request of EPA.
4.  Site-wide data set considers groundwater data collected in 2011 supporting the Data Gaps Investigation (SASE Addendum), only.

'-- - no value / not applicable            µg/L - microgram(s) per liter

5.  Vinyl chloride is included as a groundwater COC at the request of EPA, based on data from groundwater samples collected at MW-104 (upgradient well) in 1996.  Although the source of the vinyl chloride measured at MW-104 must be upgradient of Site 19 - On-Shore Derecktor 
Shipyard, groundwater within the site will be monitored and subject to land use controls (LUCs) to protect receptors from potential future vapor intrusion from this analyte.

Selected Groundwater 
Site-Wide 

PRGs
Site-Wide 
Maximum 

Concentration
Chemical of 

Concern
(COC)

Candiate Preliminary Remediation Goals (PRGs)

EPA
MCL(1)

RIDEM GA 
Groundwater 
Objective (2)

Calculated Risk-Based PRGs

COC Selection 
basis



TABLE 2-12 - EXCEEDANCES OF PRGS IN GROUNDWATER (Y2011)
FEASIBILITY STUDY

SITE 19 - ON-SHORE DERECKTOR SHIPYARD
NAVSTA NEWPORT, RHODE ISLAND

PAGE 1 of 2

LOCATION ID (DSY-MW#) MW223 MW02A MW03 MW12 MW204 MW220 MW221 MW222 MW218 MW08
SAMPLE DATE 03/16/11 02/24/11 02/24/11 02/26/11 02/26/11 03/03/11 03/17/11 03/01/11 03/02/11 03/02/11 03/01/11 03/16/11 03/16/11 03/01/11

Duplicate? Parent Duplicate Parent Duplicate

SAMPLE ID DSY-GW-
MW223-031611

DSY-GW-
MW02A-
022411

DSY-GW-
MW03-
022411

DSY-GW-
MW11A-
022611

DSY-GW-
MW11A-
022611-D

DSY-GW-
MW12-
030311

DSY-GW-
MW204-
031711

DSY-GW-
MW220-
030111

DSY-GW-
MW221-
030211

DSY-GW-
MW222-
030211

DSY-GW-
MW218-
030111

DSY-GW-
MW219-
031611

DSY-GW-
MW219-

031611-D

DSY-GW-MW08-
030111

Well Screen Interval (feet bgs) 41 - 51 16 - 26 7 - 17 15 - 25 8 - 18 5 - 20 3 - 15 4 - 14 10 - 20 6.5 - 11.5
HHRA Subarea Upgradient Building 234 Area

Volatile Organic Compounds (µg/L)  
1,1-DICHLOROETHENE -- 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.25  J
ACETONE -- 5  U 5  UJ 5  UJ 5  U 5  U 5  U 5  U 5  U 5  U 5  U 5  U 5  U 3.28  J 5  U
CIS-1,2-DICHLOROETHENE -- 0.5  U 0.291  J 0.5  U 0.284  J 0.361  J 3.73 0.5  U 4.26 1.49 0.5  U 0.5  U 0.5  U 0.5  U 12.7
TETRACHLOROETHENE -- 0.5  U 0.5  U 0.696  J 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
TOTAL 1,2-DICHLOROETHENE -- 0.5  U 0.291  J 0.5  U 0.953  J 1.04  J 8.54 0.5  U 5.36 1.49 0.5  U 0.5  U 0.5  U 0.5  U 12.7
TRANS-1,2-DICHLOROETHENE -- 0.5  U 0.5  U 0.5  U 0.669  J 0.683  J 4.81 0.5  U 1.1 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
TRICHLOROETHENE 5 0.5  U 0.5  U 7.35 5.15 4.97 9.61 3.16 0.5  U 12.2 5.48 0.5  U 0.5  U 0.5  U 3.9
VINYL CHLORIDE -- 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 1.47 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.263  J

Total Metals (µg/L)
ALUMINUM -- NA NA NA NA NA NA 337 NA NA NA 52.9 312 274 53.7
ARSENIC 10 NA NA NA NA NA NA 1.5  UJ NA NA NA 27.8 74.5  J 78.1  J 1.32  J
BARIUM -- NA NA NA NA NA NA 11.6 NA NA NA 86.6 34 34.9 17
CADMIUM -- NA NA NA NA NA NA 0.5  U NA NA NA 0.5  U 1.53 1.41 0.286  J
CALCIUM -- NA NA NA NA NA NA 29100  J NA NA NA 79700 38400  J 40000  J 46800
CHROMIUM -- NA NA NA NA NA NA 0.508  J NA NA NA 5  U 1  U 1  U 1  U
COBALT 4.7 NA NA NA NA NA NA 2.5  U NA NA NA 24.8 13.7 14.1 1.74  J
COPPER -- NA NA NA NA NA NA 2  U NA NA NA 2  U 2  U 2  U 1.57  J
IRON 11,000 NA NA NA NA NA NA 605  J NA NA NA 11100 61900  J 65800  J 459
LEAD -- NA NA NA NA NA NA 0.75  U NA NA NA 3.75  U 1.28 1.07 0.75  U
MAGNESIUM -- NA NA NA NA NA NA 7110  J NA NA NA 16700 8090  J 8400  J 9790
MANGANESE 300 NA NA NA NA NA NA 53.9 NA NA NA 9100 4510 4880 532
NICKEL -- NA NA NA NA NA NA 3.38 NA NA NA 4.64 1.5  U 1.5  U 2.08  J
POTASSIUM -- NA NA NA NA NA NA 1660 NA NA NA 11000 5970 6200 5120
SELENIUM -- NA NA NA NA NA NA 1.25  U NA NA NA 6.25  U 1.55  J 1.24  J 1.25  U
SODIUM -- NA NA NA NA NA NA 40100 NA NA NA 62700 34400 35400 111000
ZINC -- NA NA NA NA NA NA 6.65 NA NA NA 3.59  J 1.58  J 1.52  J 29.8  J

5 - 10
 S

ite
-W
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e 
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MW219

Central Shipyard AreaNorth Waterfront Area

MW11A

10 - 20



TABLE 2-12 - EXCEEDANCES OF PRGS IN GROUNDWATER (Y2011)
FEASIBILITY STUDY

SITE 19 - ON-SHORE DERECKTOR SHIPYARD
NAVSTA NEWPORT, RHODE ISLAND

PAGE 2 of 2

LOCATION ID (DSY-MW#) MW223 MW02A MW03 MW12 MW204 MW220 MW221 MW222 MW218 MW08
SAMPLE DATE 03/16/11 02/24/11 02/24/11 02/26/11 02/26/11 03/03/11 03/17/11 03/01/11 03/02/11 03/02/11 03/01/11 03/16/11 03/16/11 03/01/11

Duplicate? Parent Duplicate Parent Duplicate

SAMPLE ID DSY-GW-
MW223-031611

DSY-GW-
MW02A-
022411

DSY-GW-
MW03-
022411

DSY-GW-
MW11A-
022611

DSY-GW-
MW11A-
022611-D

DSY-GW-
MW12-
030311

DSY-GW-
MW204-
031711

DSY-GW-
MW220-
030111

DSY-GW-
MW221-
030211

DSY-GW-
MW222-
030211

DSY-GW-
MW218-
030111

DSY-GW-
MW219-
031611

DSY-GW-
MW219-

031611-D

DSY-GW-MW08-
030111

Well Screen Interval (feet bgs) 41 - 51 16 - 26 7 - 17 15 - 25 8 - 18 5 - 20 3 - 15 4 - 14 10 - 20 6.5 - 11.5
HHRA Subarea Upgradient Building 234 Area

5 - 10
 S

ite
-W

id
e 

PR
G

MW219

Central Shipyard AreaNorth Waterfront Area

MW11A

10 - 20

Dissolved Metals (µg/L)
ALUMINUM -- NA NA NA NA NA NA 72 NA NA NA 29.7  J 36.9  J 38  J 36.6  J
ARSENIC 10 NA NA NA NA NA NA 1.5  UJ NA NA NA 29.1 77.1  J 78.9  J 1.37  J
BARIUM -- NA NA NA NA NA NA 11.5 NA NA NA 84.4 34.4 33.7 16.1
CADMIUM -- NA NA NA NA NA NA 0.5  U NA NA NA 0.5  U 1.62 1.52 0.274  J
CALCIUM -- NA NA NA NA NA NA 30800  J NA NA NA 76600 39400  J 39000  J 47800
COBALT 4.7 NA NA NA NA NA NA 2.5  U NA NA NA 24.2 13.7 13.6 1.78  J
COPPER -- NA NA NA NA NA NA 1.19  J NA NA NA 2  U 2  U 2  U 1.17  J
IRON 11,000 NA NA NA NA NA NA 50.5  J NA NA NA 9900 63900  J 62600  J 423
LEAD -- NA NA NA NA NA NA 0.75  U NA NA NA 3.75  U 0.667  J 0.488  J 0.75  U
MAGNESIUM -- NA NA NA NA NA NA 7450  J NA NA NA 16200 8260  J 8090  J 9790
MANGANESE 300 NA NA NA NA NA NA 53.3 NA NA NA 8680 4980 4610 531
NICKEL -- NA NA NA NA NA NA 3.39 NA NA NA 4.73 1.75  U 1.75  U 1.75  J
POTASSIUM -- NA NA NA NA NA NA 1770 NA NA NA 10800 6390 6240 5010
SELENIUM -- NA NA NA NA NA NA 1.25  U NA NA NA 6.25  U 1.34  J 1.44  J 1.25  U
SODIUM -- NA NA NA NA NA NA 42300 NA NA NA 61900 35800 35900 114000
ZINC -- NA NA NA NA NA NA 6.48 NA NA NA 3.5  J 2.5  U 2.5  U 16.6

Water Quality Parameters*
pH -- 6.81 8.6 5.5 8 6.1 7.26 5.9 7.4 6.5 6.3
Dissolved Oxygen (mg/L) -- 0.3 0.2 4.1 0.3 2.5 1 0.8 6.4 0.3 0.4
Oxidation-Reduction Potential (ORP) (mV) -- -57.7 -144.5 52.4 -18.8 203.7 -88.9 144.9 134 7.7 92.7
Salinity (parts per thousand) -- 0.29 0.4 0.21 0.31 NA 3.1 0.86 0.52 0.43 0.44

Notes
See Selected Groundwater PRGs in Table 2-11.

MW11A installed as temporary well via Direct Push due to Coast Guard construction project.  
HHRA Subarea - Five subareas for investigation and risk assessment:
  North Waterfront; Central Shipyard; PCB Removal Area; Building 234 Area; and South Waterfront

µg/L - microgram(s) per liter
NA - Not analyzed or no value
U - Not detected above associated value (detection limit)
J - estimated value between the PQL and MDL
*Water Quality Parameter values were measured with field water quality meter.

Exceeds Industrial PRG (Preliminary Remediation Goal)

-169.9
NA

7
0.3

-109.4

6.6
0.4

0.26
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GENERAL 
RESPONSE 

ACTION 
TECHNOLOGY PROCESS OPTION DESCRIPTION SCREENING COMMENTS 

No Action None Not Applicable No remedial actions taken. Retained as baseline for comparison, 
as required by NCP. 

Limited 
Action  

Institutional 
Controls 

Deed Restrictions Administrative action is used to restrict future 
site activities within potentially contaminated 
area.  Activities such as excavation or 
residential development could be restricted or 
prohibited. 

Retained, in conjunction with 
additional controls and actions, to limit 
exposure to contaminated media. 

  Local Ordinances Administrative actions, such as zoning 
restrictions, are used to limit property use and 
activities. 

Retained, in conjunction with 
additional controls and actions, to limit 
exposure to contaminated media. 

 Access 
Restrictions 

Physical Barriers Fencing, markers, and warning signs to restrict 
site access and communicate hazards. 

Retained, in conjunction with 
additional controls, to limit exposure 
to contaminated media. 

 Monitoring Groundwater Monitoring Action to identify migration of COCs from 
impacted soils to groundwater so that other 
actions can be considered and implemented if 
necessary. 

Retained, in conjunction with 
alternatives that leave contaminated 
soil in place to monitor potential future 
contaminant migration via 
groundwater. 

  Physical Inspections Action to periodically check to assure land uses 
have not changed over time, to assure that land 
alterations are not present and property 
remains under Navy ownership 

Retained, in support of any remedy 
that leaves contaminants in place, 
either under cover systems or without. 
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GENERAL 

RESPONSE 
ACTION 

TECHNOLOGY PROCESS OPTION DESCRIPTION SCREENING COMMENTS 

Containment Impermeable Cap Engineered Cap New or maintain existing conditions that meet 
the requirements for impermeable cap/barrier.  
Use of low permeability geosynthetic barriers or 
asphalt/concrete (e.g., hard-surface) cap to 
minimize exposure to contaminant soil and to 
minimize migration of contaminants to 
groundwater. 

Retained for further evaluation, but 
migration of contaminants to 
groundwater may not need to be 
managed (as leachability is not a 
primary concern).   

In addition to placement of new 
impermeable covers (e.g., asphalt), 
consider enhancement and/or 
maintenance of existing 
pavement/asphalt that provide an 
equivalent or compliant barrier. 

Permeable Cover  Soil Cover New or maintain existing conditions that 
meet requirements for cover/barrier.  Would 
prevent direct exposure to contaminated soils.  
Would reduce precipitation infiltration and 
contaminant leaching to groundwater and 
would minimize erosion and surface migration 
of contaminated soils. 

Retained for further evaluation.   

In addition to placement of new soil 
covers, consider enhancement and/or 
maintenance of existing surface soils 
that provide an equivalent or 
compliant barrier. 

Removal Excavation Selective Excavation Means for removal of limited/localized 
contaminated soil. This technology is coupled 
with disposal or treatment technologies to 
address the disposition of excavated material. 

Retained to remove limited quantities 
of contaminated soil. 

  Bulk Excavation Means for removal of larger areas of 
contaminated soil. This technology is coupled 
with disposal or treatment technologies to 
address the disposition of excavated material. 

Retained to remove larger areas of 
waste and/or contaminated soil. 
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GENERAL 

RESPONSE 
ACTION 

TECHNOLOGY PROCESS OPTION DESCRIPTION SCREENING COMMENTS 

In-Situ 
Treatment 

Physical/Chemical Soil Flushing Use of water or solvents to remove 
contaminants from the vadose zone by 
leaching and collecting contaminated 
wastewater in the saturated zone followed by 
aboveground treatment. 

Eliminated due to questionable 
effectiveness for the concentrations 
present and implementability 
concerns due to the propensity of 
constituents adhere to soils. 

  Solidification/Stabilization Use of pozzolanic materials in the vadose zone 
to chemically fix inorganics and solidify the 
matrix to reduce leachability. 

Eliminated due to questionable 
effectiveness and implementability in 
situ. 

Ex-Situ 
Treatment 

Physical/Chemical Soil Washing/Solvent 
Extraction 

Use of water and solvents to remove 
contaminants from solid materials. 

Eliminated due to the complexity of 
the technology, and the presence of 
constituents that will not be treated 
through this process. 

Solidification/Stabilization Use of pozzolanic materials to chemically fix 
inorganics and solidify the matrix to reduce 
leachability. 

Eliminated as leachability is not a 
primary concern. 

Biological Aerobic Biodegradation Use of microorganisms to chemically break 
down and detoxify organic compounds in the 
presence of oxygen. 

Eliminated due to lack of 
effectiveness for site-specific COCs 
(metals). 

Disposal Off –Site Disposal Permitted Treatment, 
Storage, and Disposal 
(TSD) Facility 

Excavated soil is classified as hazardous waste 
or banned from land disposal. Disposal of 
contaminated soils at a permitted commercial 
TSD facility (i.e., hazardous waste landfill). 

Retained as a disposal option for 
excavated soil. 

RCRA Subtitle D Solid 
Waste Disposal Facility 

Excavated soil is classified as nonhazardous 
waste. Disposal of contaminated soils at an off-
site permitted solid waste facility or industrial 
landfill. 

Retained. Applicable and technically 
feasible. 
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GENERAL 
RESPONSE 

ACTION 
TECHNOLOGY PROCESS 

OPTION DESCRIPTION SCREENING COMMENTS 

No Action None 
 

Not Applicable No active remediation would be conducted to 
address contamination. 

Retained for baseline comparison purposes 
in accordance with NCP.  

Limited Action Institutional Controls 
(LUCs) 

Deed Restrictions Administrative action used to restrict future and 
current activities at site and at individual 
properties.  Installation of water supply wells and 
use of untreated groundwater in the area of 
contamination would be restricted using property 
deeds. 

Retained. Groundwater is currently not 
used as a drinking water source, but is 
federally classified as a drinking water source 
(not considering salinity near the bay). This 
action would limit future uses of 
groundwater without treatment, and thus 
limit human exposure to COCs in 
groundwater. 

Access Restrictions Physical Barriers/ 
Security Guards 

Fencing, markers, and warning signs to restrict 
access to contaminated groundwater. 

Eliminate as not applicable. The exposure 
pathway of concern pertains to the use of 
groundwater as a water supply. 

Monitoring Sampling and 
Analysis 

Periodic sampling and analysis of groundwater 
to assess groundwater contaminant status and 
potential migration downgradient. 

Retained. This technology would assess 
natural attenuation, the potential migration 
of COCs, and the progress of any active 
remediation efforts. 

Natural Attenuation Naturally Occurring  
Advection-
Dispersion, 
Dilution, Sorption, 
and 
Biodegradation 

Natural subsurface biological, chemical, or 
physical processes would attenuate dissolved 
organics and inorganics and limit migration of 
the contaminants. 

Retained. There is no overwhelming 
evidence of biodegradation processes at 
site, but the historical analytical results 
indicate a significant decrease in the 
groundwater TCE and metal concentrations 
since the 1997 SASE. 

Containment Vertical Barriers Slurry Wall Low-permeability subsurface wall used to 
restrict horizontal migration of contaminants 
and groundwater. 

Eliminated.  There is no defined groundwater 
contaminant plume posing immediate risk 
that should be redirected or controlled by a 
physical structure. 

Hydraulic  Barrier Use of extraction wells within or around the 
contaminant plume to restrict horizontal 
migration of groundwater. 

Eliminated.  There is no defined 
groundwater contaminant plume posing 
immediate risk that should be redirected or 
controlled. 
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GENERAL 
RESPONSE 

ACTION 
TECHNOLOGY PROCESS OPTION DESCRIPTION SCREENING COMMENTS 

Removal Groundwater 
Extraction 

Extraction Wells Series of conventional pumping wells used to 
remove contaminated groundwater. 

Retained for further evaluation.  Use of 
extraction wells within contaminant zones to 
withdraw groundwater may restrict its 
migration.  Protective of human health and 
the environment. 

Collection Trench A permeable trench used to intercept and 
collect groundwater. 

Eliminated.   There is hydraulic connection 
between the seawater and groundwater. 

Ex-Situ  
Treatment 

Physical Granular 

Activated Carbon 
Adsorption 

Removal of contaminants via vapor- or liquid-
phase adsorption onto granular activated carbon 
(GAC) or other media.   

Eliminated.    for removal of a wide range 
of organics from dissolved and residual 
groundwater. 

 Filtration Separation of suspended solids from water via 
entrapment in a bed of granular media or 
membrane. 

Eliminated. Metals are in groundwater are 
present in both dissolved and total  
fractions. 

 Air Stripping Contact of water with forced air to strip off 
volatile organics. 

Eliminated.  Not effective for metals in 
groundwater and low TCE concentration. 

 Sedimentation Separation of solids from water via gravity 
settling. 

Eliminated. Metals are in groundwater are 
present in both dissolved and total  
fractions. 

 Equalization Providing storage and blending tanks in the 
treatment train to accommodate surges in flow 
and blend multiple streams of different 
composition for consistency of feed to 
downstream processes. 

Retained. Proven technology as a 
pretreatment step to prevent surges in flow 
and/or concentrations. 
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GENERAL 
RESPONSE 

ACTION 
TECHNOLOGY PROCESS OPTION DESCRIPTION SCREENING COMMENTS 

Ex-Situ 
Treatment 

(continued) 

Chemical Oxidation Use of oxidizers such as air, UV light, ozone, 
peroxide, chlorine, or permanganate to oxidize 
organic compounds and precipitate inorganic 
compounds.  

Eliminated.  Mostly effective and applicable 
to extremely high level of contaminants, 
i.e., DNAPL, which have not been 
encountered at this site 

Neutralization/pH 
Adjustment 

Use of acids or bases to counteract pH outside 
of discharge limits. 

Eliminated. pH conditions are not 
problematic. 

Ion Exchange Removal of dissolved ions through exchange 
with similarly charged ions held on the active 
sites of a synthetic resin that is contacted with 
the liquid to be treated. 

Eliminated. Not effective on site-specific 

metal COCs. 

In-Situ 
Treatment 

Biological Aerobic Biodegradation of organics in an aerobic 
(oxygen-rich) environment by addition of oxygen 
with or w/o supplemental microbial cultures. 

Eliminated.  Not effective for metals in 
groundwater and low TCE concentration. 

Anaerobic Biodegradation of organics in an anaerobic 
(oxygen-deficient) environment by addition of 
electron donors with or w/o supplemental 
microbial cultures. 

Retained.  Anaerobic reductive 
dechlorination can be effective at 
degrading chlorinated VOCs at high 
enough concentrations. 

Physical Air Sparging/ Vapor 
Extraction (AS/VE) 

Volatilization of organics by injection of air in the 
groundwater and vacuum-extraction and 
treatment of volatilized compounds. 

Eliminated. Mostly applicable for treatment 
of higher VOCs concentrations in residual 
zone or isolated areas in dissolved plume.   

Thermal Electrical 
Resistance Heating 

Volatilization of organic COCs through 
groundwater and soil heating with electrical 
electrodes in combination with vacuum 
extraction of volatilized material. 

Eliminated. Not effective on site-specific 
COCs (inorganics). 
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GENERAL 
RESPONSE 

ACTION 
TECHNOLOGY PROCESS OPTION DESCRIPTION SCREENING COMMENTS 

In-Situ 
Treatment 

(continued) 

Chemical Chemical Oxidation Destruction of organic contaminants by addition 
of strong oxidizing agents, including hydrogen 
peroxide and potassium permanganate. 

Retained.  Manipulate aquifer redox 
conditions to address metals in 
groundwater. 

Permeable Reactive 
Barriers (PRBs) 

Use of permeable barriers filled with a reactive 
medium (zero-valent iron) that allow the passage 
of groundwater and reacts with the contaminants. 

Eliminated.   Not effective on site-specific 
COCs (inorganics). 

Disposal On-Site discharge Direct Discharge Discharge the treated water at storm water sewer 
and meet NPDES discharge requirement. 

Retained as a part of extraction. 

Indirect Discharge Discharge of treated water to local wastewater 
treatment plant through sanitary sewer. 

Eliminated. The cost of piping to active 
sanitary sewer may be prohibitive. 

Reinjection Use of injection wells, spray irrigation, or 
infiltration to discharge of treated groundwater 
underground. 

Retained as a part of extraction. 

Off-Site Discharge Treatment facility Treatment and disposal of water at an off- site 
treatment works. 

Eliminated.  Need to consider the location 
and capacity of treatment facility. 
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General Response Action Technology Representative Process Option 

No Action None Not Applicable 
 

Limited Action Land Use Controls (Institutional 
Controls) 

Deed Restrictions and Local 
Ordinances 

Containment Action Cap/Cover Cover to Prevent Exposure* 

Removal Excavation 
Selective Excavation 

Bulk Excavation 

Disposal Off-Site Disposal 

Permitted Treatment, Storage, and 
Disposal Facility (i.e., hazardous 
waste landfill) 

RCRA Subtitle D Solid Waste 
Disposal Facility (i.e., industrial 
landfill) 

* Engineered impermeable cover or permeable soil cover can be new or, if present and otherwise compliant (e.g., pavement or soil 
at suitable specification), maintain existing engineered barrier or soil barrier. 
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General Response Action Technology Representative Process Option 

No Action None Not Applicable 
 

Limited Action 

Land Use Controls (Institutional 
Controls) 

Deed Restrictions and Local 
Ordinances 

Groundwater Monitoring Sampling and Analysis 

Natural Attenuation 
Naturally occurring advection-
dispersion, dilution, sorption, and 
biodegradation 

In Situ Treatment 

Biological 
Enhanced Bioremediation 
(anaerobic) with an 
electron donor compound 

Chemical 
Geochemical Manipulation 
including pH, oxidation state, and 
alkalinity. 
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Soil 
Alternative 

Number 
Alternative Alternative Description (2) (3) 

S-1 No Action No remedial action in any sense will be implemented for soil at the site 
S-2 Cover • Installation soil covers (barriers) to address surface soil Industrial 

PRG exceedances (see Figure 4-1).  Vegetate. 
• Re-pavement of existing asphalt-paved areas. 
• Maintenance of existing concrete-paved covered areas.  
• Periodic future maintenance of covers (asphalt, concrete, existing 

and new soil covers, and existing vegetation on steep slope). 
 Land Use Controls 

(LUCs) 
• LUCs will be established and maintained around the Central Area 

to prevent residential exposure to surface and subsurface soil with 
COCs exceeding residential soil PRGs. 

• LUCs include a soil management plain (for future 
industrial/commercial exposure and control of CERCLA site soils), 
establishment in Naval Installation Restoration Information 
Solution (NIRIS) LUC Tracker and the Base Master Plan, as well 
as annual site inspections and reporting. 

• If ownership of the base is transferred, with contamination 
remaining in place, Environmental Land Use Restrictions (ELURs) 
will be recorded in accordance with applicable laws and the 
requirements of the LUC RD. 

S-3 Cover • Install soil covers (barriers) to address surface soil Industrial PRG 
exceedances (see Figure 4-2) 

• Re-pave existing asphalt-paved areas. 
• Maintain existing concrete-paved covered areas.  
• Periodic future maintenance of covers (asphalt, concrete, existing 

and new soil covers, and existing vegetation on steep slope). 
 Excavation and 

Off-Site Disposal  
• Pre-excavation investigation(s) will be required to further verify 

excavation limits (and to obtain geotechnical data for excavation 
design near railroad tracks). 

• Excavation of surface soils with COC concentrations greater than 
industrial surface soil PRGs to a depth of 2. 

• Clean backfill of excavated areas.  Revegetate. 
• Waste characterization for off-site disposal.  
• Transportation of excavated soils for appropriate off-site disposal 

based on the characteristics of the waste. 
• Site restoration. 

 Land Use Controls 
(LUCs) 

• Same as for Alternative S-2. 

 
Notes 
1. The Attainment Area for soil corresponds to the Central Area boundary.  Northern, Central, and Southern Areas developed by Tier 2 

Agreement (January 2014) and/or follow-on decisions in January and February 2014.  No soil actions needed for the Northern Area 
and the Southern Area.   

2. Site will remain industrial/commercial.  Therefore, no UU/UE alternative considered, per Tier 2 Agreement and/or follow-on decisions 
in January – February 2014. 

3. All alternatives include 5-Year Reviews. 
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Requirement Citation Status Synopsis of Requirement Consideration in the FS 

Federal     
EPA Human Health 
Assessment Cancer 
Slope Factors (CSFs) 

None To Be 
Considered 

Guidance values used to evaluate the 
potential carcinogenic hazards 
caused by exposure to contaminants. 

Used to compute the individual incremental 
cancer risk resulting from exposure to 
carcinogenic contaminants in site media. There 
are no actions for this alternative, so 
unacceptable risk remains. 

Reference Doses 
(RfDs) 

None To Be 
Considered 

Guidance values used to evaluate the 
potential non-carcinogenic hazards 
caused by exposure to contaminants. 

Used to calculate potential non-carcinogenic 
hazards caused by exposure to contaminants. 
There are no actions for this alternative, so 
unacceptable risk remains. 

Guidelines for 
Carcinogen Risk 
Assessment   

EPA/630/P-
03/001F 
(March 2005) 

To Be 
Considered 

Guidance for assessing cancer risk. Used to calculate potential carcinogenic risks 
caused by exposure to contaminants. There are 
no actions for this alternative, so unacceptable 
risk remains 

Supplemental 
Guidance for 
Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens   

EPA/630/R-
03/003F 
(March 2005)     

To Be 
Considered 

Guidance of assessing cancer risks to 
children. 

Used to calculate potential carcinogenic risks to 
children caused by exposure to contaminants. 
There are no actions for this alternative, so 
unacceptable risk remains. 

Recommendations of 
the Technical Review 
Workgroup for Lead for 
an approach to 
Assessing Risks 
Associated with Adult 
Exposure to Lead In 
Soil 

EPA-540-R-03-
001  
(January 2003) 
 

To Be 
Considered 
 

EPA Guidance for evaluating risks 
posed by lead in soil. 

There are no actions for this alternative, so 
these standards would not be met.   
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Requirement Citation Status Synopsis of Requirement Consideration in the FS 

State     
State of Rhode Island 
Rules and Regulations 
for the Investigation and 
Remediation of 
Hazardous Material 
Releases (Remediation 
Regulations), amended 
in November 2011 

Code of Rhode 
Island Rules 
(CRIR) 12-180-
001 
DEM-DSR-01-
93, Section 
8.02 (with the 
exception of 
8.02A(iv)-TPH) 

Applicable 
 

These regulations set remediation 
standards for contaminated media.  
These standards are applicable to a 
CERCLA remedy when they are more 
stringent than federal standards.  
Establishes criteria for groundwater 
and both direct contact with soil; and 
leachability of contaminants from soil. 
TPH criteria are excluded unless 
commingled with CERCLA 
contaminants. 

There are no actions for this alternative, so 
these standards would not be met. 
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Requirement Citation Status Synopsis of Requirement Consideration in the FS  
Federal     
There are no federal location-specific ARARs for this alternative. 

State     
There are no state location-specific ARARs for this alternative. 
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Requirement Citation Status Synopsis of Requirement Consideration in the FS  
Federal     
There are no federal action-specific ARARs for this alternative. 

State     
There are no state action-specific ARARs for this alternative. 
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Requirement Citation Status Synopsis of Requirement Action to Be Taken to Attain ARAR 

Federal     
EPA Human Health 
Assessment Cancer 
Slope Factors (CSFs) 

None To Be 
Considered 

Guidance values used to evaluate the 
potential carcinogenic hazards 
caused by exposure to contaminants. 

Used to compute the individual incremental 
cancer risk resulting from exposure to 
carcinogenic contaminants in soil. Soil and 
asphalt/pavement covers (i.e., encapsulation) 
and LUCs will prevent exposure to 
contaminants in soil exceeding risk levels. 

Reference Doses 
(RfDs) 

None To Be 
Considered 

Guidance values used to evaluate the 
potential non-carcinogenic hazards 
caused by exposure to contaminants. 

Used to calculate potential non-carcinogenic 
hazards caused by exposure to contaminants in 
soil. Soil and asphalt/pavement covers (i.e., 
encapsulation) and LUCs will prevent exposure 
to contaminants exceeding risk levels. 

Guidelines for 
Carcinogen Risk 
Assessment   

EPA/630/P-
03/001F   
(March 2005) 

To Be 
Considered 

Guidance for assessing cancer risk. Used to calculate potential carcinogenic risks 
caused by exposure to contaminants. Soil and 
asphalt/pavement covers (i.e., encapsulation) 
and LUCs will prevent exposure to 
contaminants exceeding risk levels. 

Supplemental 
Guidance for 
Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens   

EPA/630/R-
03/003F (March 
2005) 

To Be 
Considered 

Guidance of assessing cancer risks to 
children. 

Used to calculate potential carcinogenic risks to 
children caused by exposure to soil 
contaminants. Soil and asphalt/pavement 
covers (i.e., encapsulation) and LUCs will 
prevent exposure to contaminants exceeding 
risk levels. 
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Requirement Citation Status Synopsis of Requirement Action to Be Taken to Attain ARAR 

Recommendations of 
the Technical Review 
Workgroup for Lead for 
an approach to 
Assessing Risks 
Associated with Adult 
Exposure to Lead In 
Soil 

EPA-540-R-03-
001 (January 
2003) 
 

To Be 
Considered 

EPA Guidance for evaluating risks 
posed by lead in soil. 

Used to evaluate risks from lead in soil.  Soil and 
asphalt/pavement covers (i.e., encapsulation) 
and LUCs will prevent exposure to 
contaminants exceeding risk levels. 
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Requirement Citation Status Synopsis of Requirement Action to Be Taken to Attain ARAR 

State     
State of Rhode Island 
Rules and Regulations 
for the Investigation and 
Remediation of 
Hazardous Material 
Releases (Short Title: 
Remediation 
Regulations), amended 
in November 2011 

Code of Rhode 
Island Rules 
(CRIR) 12-180- 
001 
DEM-DSR- 
01-93, Section 
8.02 (with the 
exception of 
8.02A(iv)-TPH) 

Applicable These regulations set remediation 
standards for contaminated media. 
These standards are applicable to a 
CERCLA remedy when they are more 
stringent than federal standards. 
Establishes criteria for soil and both 
direct contact and leachability of 
contaminants in soil. 

RIDEM Residential and Industrial DECs were 
used, and Leachability Criteria were considered, 
in the development of PRGs for soil.  Soil and 
asphalt/pavement covers (i.e., encapsulation) 
and LUCs will prevent exposure to site 
contaminants exceeding PRGs. 
Navy, EPA, and RIDEM agree that the 
exceedance of the leachability criterion is not 
contributing to an exceedance of the applicable 
groundwater objective, and that groundwater 
monitoring is required and will be conducted to 
further assess the potential of soil leaching.  
Because existing covers may contribute to the 
site conditions, which are thwarting soil leaching 
of lead and naphthalene (the constituents found 
to exceed RIDEM Leachability Criteria), the 
proposed LUCs to maintain these covers also will 
sustain current conditions which have 
demonstrated effectiveness in reducing the 
infiltration of these constituents. 
Navy and RIDEM agree that any TPH issues at 
this site will be addressed under the RIDEM UST 
Program if required. 
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Requirement Citation Status Synopsis of Requirement Action to Be Taken to Attain ARAR  

Federal     
Floodplain 
Management 
and Protection of 
Wetlands 

44 Code of 
Federal 
Regulations 
(CFR) 9 

Relevant 
and 
Appropriate 

Implements Executive Order 11990 
(Protection of Wetlands) and 
Executive Order 11988 (Floodplain 
Management). Prohibits activities that 
adversely affect federally-regulated 
resource areas unless there is no 
practicable alternative and the 
proposed action includes all 
practicable measures to minimize 
harm to wetlands and floodplains that 
may result from such use. 

The majority of the Central Area is located within 
the 100-year coastal floodplain.  There are no 
jurisdictional wetlands at the site.  Further, there 
are no specific floodplain habitats within the 
Central Area (or the site).  However, all 
practicable means will be used to minimize harm 
to protected resources.  The Navy will solicit 
public comment as part of the Proposed Plan on 
the measures taken through the remedial action 
to protect floodplain habitat resources. 

Coastal Zone 
Management Act 

Coastal Zone 
Management 
Act, 16 USC 
1451 et. seq. 

Applicable Requires that any actions must be 
conducted in a manner consistent 
with state-approved management 
programs. 

The site is located within a coastal zone 
management area; therefore, applicable coastal 
zone management requirements will be met 
during the remedial action. 

Endangered Species 
Act  

16 U.S. Code 
(USC) 1531 et 
seq.; 50 CFR 
Parts 200 and 
402  

Applicable  Regulates activities affecting federally 
listed endangered or threatened 
species or their critical habitat.  

The Navy will consult with the appropriate 
federal resource agencies to ensure that the 
excavation and backfill will be conducted to 
minimize disturbance to adjacent aquatic 
habitats in Narragansett Bay that may be used 
by the federally endangered Atlantic Sturgeon, 
loggerhead turtle, and Kemps-ridley turtle. 
Appropriate federal agencies will be consulted to 
confirm methods to minimize adverse effects 
from contamination migrating from the site to 
coastal waters.  Erosion and sediment controls 
during construction and site restoration 
(revegetation of unpaved surfaces) will prevent 
impacts to habitats in the Bay. 
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Requirement Citation Status Synopsis of Requirement Action to Be Taken to Attain ARAR  

National Historic 
Landmarks (Historic 
Sites Act) 

16 USC §461 et 
seq.; 36 CFR 
Part 65 

Applicable The purpose of the National Historic 
Landmarks program is to identify and 
designate National Historic 
Landmarks, and encourage the long 
range preservation of nationally 
significant properties that illustrate or 
commemorate the history and 
prehistory of the United States. 

There are no known landmarks; however, 
features with potential historical/cultural 
significance will be evaluated during the 
remedial design phase. Should any remedy 
impact historical properties/structures 
determined to be protected by this standard, 
activities will be coordinated with the 
Department of the Interior. 

Protection of Historic 
Properties (National 
Historic Preservation 
Act) 

16 USC §470 et 
seq., 36 CFR 
Part 800 

Applicable Section 106 of the National Historic 
Preservation Act requires federal 
agencies to take into account the 
effects of their undertakings on 
historic properties and afford the 
Advisory Council on Historic 
Preservation a reasonable opportunity 
to comment. 

There are no known historical features at the 
site; however, features with potential 
historical/cultural significance will be evaluated 
during the remedial design phase. Should any 
remedy impact properties/structures determined 
to be protected by this standard, activities will be 
coordinated with the Advisory Council on 
Historic Preservation. 

State     
Coastal Resources 
Management  

RIGL 46-23-1 et 
seq.  

Applicable  Sets standards for management and 
protection of coastal resources.  

The entire site is located in a coastal resource 
management area.  Therefore, applicable 
coastal resource management requirements 
(e.g., soil actions within 200 feet of coastal 
features) will be met for this remedial alternative.  

Rhode Island Historical 
Preservation Act 

RIGL 42-45 et 
seq. 

Applicable Requires action to take into account 
effects on properties included on or 
eligible for the National register of 
Historic Places and minimizes harm to 
National Historic Landmarks. 

There are no known historical features at the 
site; however, features with potential 
historical/cultural significance will be evaluated 
during the remedial design phase. Should any 
remedy impact properties/structures determined 
to be protected by this standard, activities will be 
coordinated with the State Agency. 

 



TABLE 4-7 
ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs—SOIL ALTERNATIVE S-2: COVERS AND LAND USE CONTROLS (LUCS) 

FEASIBILITY STUDY 
SITE 19 – ON-SHORE DERECKTOR SHIPYARD 

NAVSTA NEWPORT, RHODE ISLAND 
PAGE 1 OF 3 

 
Requirement Citation Status Synopsis of Requirement Action to Be Taken to Attain ARAR 

Federal     
None. 

State     
Clean Air Act - 
Fugitive Dust 
Control 

RIGL 23-23 et seq.; 
Code of Rhode 
Island Rules (CRIR) 
12-31- 05 

Applicable Requires that reasonable precaution be 
taken to prevent particulate matter from 
becoming airborne. 

Engineering controls such as water 
spraying and covering staged clean fill will 
be used to minimize dust.  In addition, the 
new soil covers will be re-vegetated 
immediately after placement. 

Clean Air Act - 
Emissions 
Detrimental to 
Persons or Property 

RIGL 23-23 et seq.; 
CRIR 12-31- 07 

Applicable Prohibits emissions of contaminants which 
may be injurious to humans, plant or animal 
life, or cause damage to property, or 
reasonably interfere with the enjoyment of 
life and property. 

Monitoring of air emissions during remedial 
activities will be used to assess compliance 
with these standards if threshold levels are 
reached. 

Clean Air Act – Air 
Toxics 

RIGL 23-23 et seq.; 
CRIR 12-31-22 

Applicable Prohibits the emission of specified 
contaminants at rates which would result in 
ground level concentrations greater than 
acceptable ambient levels or acceptable 
ambient levels as set in the regulations. 

Emissions of air toxics during remedial 
actions such as excavation would be 
controlled through control of fugitive dust 
emissions. Emissions of air toxics during 
earthwork will be controlled. 

Soil Erosion and 
Sediment Control 
Handbook, 1989 

None To Be 
Considered 

Identifies soil erosion and sediment (E&S) 
control requirements for construction 
activities involving land disturbance 
activities. 

A compliant E&S Control Plan will be 
prepared and E&S controls will be installed / 
used during earthwork activities. 
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Requirement Citation Status Synopsis of Requirement Action to Be Taken to Attain ARAR 

Standards for 
Identification and 
Listing of 
Hazardous Waste, 
Rules and 
Regulations for 
Hazardous Waste 
Management 

CRIR 12-030- 003, 
Rule 5.8 

Applicable Rhode Island is delegated to administer the 
federal RCRA statute through its state 
regulations.  Defines the listed and 
characteristic hazardous wastes. 

No media or investigation- / construction-
derived wastes are expected to be 
hazardous.  However, any wastes 
generated during this remedial action will 
be containerized, tested, and disposed in 
accordance with this ARAR.   

Standards for 
Generators of 
Hazardous Waste, 
Rules and 
Regulations for 
Hazardous Waste 
Management 

RIGL 23-19.1 et 
seq.; CRIR 12-030-
003 Rule 5.2, 5.3, 
5.4 and 5.8 

Applicable Establishes manifesting, pre-transport, and 
recordkeeping requirements for hazardous 
waste. 

No media or investigation- / construction-
derived wastes are expected to be 
hazardous.  However, any wastes 
generated during this remedial action will 
be managed in accordance with this 
ARAR.   

Rules and 
Regulations for 
Groundwater 
Quality (Well 
Standards)  

Appendix 1 Applicable Identifies the standards and specification 
that must be followed for the installation or 
abandonment of monitoring wells. 

Existing monitoring wells will be protected 
during this remedial action.  Additional 
monitoring wells will be installed as part of 
a groundwater remedial alternative.  



TABLE 4-7 
ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs—SOIL ALTERNATIVE S-2: COVERS AND LAND USE CONTROLS (LUCS) 

FEASIBILITY STUDY 
SITE 19 – ON-SHORE DERECKTOR SHIPYARD 

NAVSTA NEWPORT, RHODE ISLAND 
PAGE 3 OF 3 

 
Requirement Citation Status Synopsis of Requirement Action to Be Taken to Attain ARAR 

Arsenic Rule; State 
of Rhode Island 
Rules and 
Regulations for the 
Investigation and 
Remediation of 
Hazardous Material 
Releases 
(Remediation 
Regulations), 
amended in 
November 2011 

CRIR 12-180-001, 
DEM-DSR-01-93, 
Section 12.04 

Applicable 
 

This portion of the RIDEM Remediation 
Regulations specify remediation 
requirements for arsenic-contaminated soil. 
 The rule specifies encapsulation and 
excavation options depending on the 
concentration of arsenic to be addressed. 

Encapsulation/cover types and excavation 
options detailed in Section 12.04 will be 
evaluated for remedial alternatives to 
address soil contaminated with arsenic.   

Drilling of Drinking 
Water Wells; Rules 
and Regulations 
Governing the 
Enforcement of 
Chapter 46- 13.2 
Relating to the 
Drilling of Drinking 
Water Wells 

Rule 7.01 Applicable Prohibits installing drinking water wells near 
pollution sources or potential contamination 
sources. Establishes standards for 
decommissioning monitoring wells (Rule 
9.03). 

Monitoring wells will be properly 
decommissioned when no longer needed. 
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Requirement Citation Status Synopsis of Requirement Action to Be Taken to Attain ARAR 

Federal     
EPA Human Health 
Assessment Cancer 
Slope Factors (CSFs) 

None To Be 
Considered 

Guidance values used to evaluate the 
potential carcinogenic hazards 
caused by exposure to contaminants. 

Used to compute the individual incremental 
cancer risk resulting from exposure to 
carcinogenic contaminants in soil. Soil and 
asphalt/pavement covers (i.e., encapsulation), 
excavation and off-site disposal, and LUCs will 
prevent exposure to contaminants in soil 
exceeding risk levels. 

Reference Doses 
(RfDs) 

None To Be 
Considered 

Guidance values used to evaluate the 
potential non-carcinogenic hazards 
caused by exposure to contaminants. 

Used to calculate potential non-carcinogenic 
hazards caused by exposure to contaminants in 
soil. Soil and asphalt/pavement covers (i.e., 
encapsulation), excavation and off-site disposal, 
and LUCs will prevent exposure to 
contaminants exceeding risk levels. 

Guidelines for 
Carcinogen Risk 
Assessment   

EPA/630/P-
03/001F   
(March 2005) 

To Be 
Considered 

Guidance for assessing cancer risk. Used to calculate potential carcinogenic risks 
caused by exposure to contaminants. Soil and 
asphalt/pavement covers (i.e., encapsulation), 
excavation and off-site disposal, and LUCs will 
prevent exposure to contaminants exceeding 
risk levels. 

Supplemental 
Guidance for 
Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens   

EPA/630/R-
03/003F (March 
2005) 

To Be 
Considered 

Guidance of assessing cancer risks to 
children. 

Used to calculate potential carcinogenic risks to 
children caused by exposure to soil 
contaminants. Soil and asphalt/pavement 
covers (i.e., encapsulation), excavation and off-
site disposal, and LUCs will prevent exposure to 
contaminants exceeding risk levels. 
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Requirement Citation Status Synopsis of Requirement Action to Be Taken to Attain ARAR 

Recommendations of 
the Technical Review 
Workgroup for Lead for 
an approach to 
Assessing Risks 
Associated with Adult 
Exposure to Lead In 
Soil 

EPA-540-R-03-
001 (January 
2003) 
 

To Be 
Considered 

EPA Guidance for evaluating risks 
posed by lead in soil. 

Used to evaluate risks from lead in soil.  Soil and 
asphalt/pavement covers (i.e., encapsulation), 
excavation and off-site disposal, and LUCs will 
prevent exposure to contaminants exceeding 
risk levels. 
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Requirement Citation Status Synopsis of Requirement Action to Be Taken to Attain ARAR 

State     
State of Rhode Island 
Rules and Regulations 
for the Investigation and 
Remediation of 
Hazardous Material 
Releases (Short Title: 
Remediation 
Regulations), amended 
in November 2011 

Code of Rhode 
Island Rules 
(CRIR) 12-180- 
001 
DEM-DSR- 
01-93, Section 
8.02 (with the 
exception of 
8.02A(iv)-TPH) 

Applicable These regulations set remediation 
standards for contaminated media. 
These standards are applicable to a 
CERCLA remedy when they are more 
stringent than federal standards. 
Establishes criteria for soil and both 
direct contact and leachability of 
contaminants in soil. 

RIDEM Residential and Industrial DECs were 
used, and Leachability Criteria were considered, 
in the development of PRGs for soil.  Soil and 
asphalt/pavement covers (i.e., encapsulation), 
excavation and off-site disposal, and LUCs will 
prevent exposure to site contaminants 
exceeding PRGs. 
Navy, EPA, and RIDEM agree that the 
exceedance of the leachability criterion is not 
contributing to an exceedance of the applicable 
groundwater objective, and that groundwater 
monitoring is required and will be conducted to 
further assess the potential of soil leaching.  
Because existing covers may contribute to the 
site conditions, which are thwarting soil leaching 
of lead and naphthalene (the constituents found 
to exceed RIDEM Leachability Criteria), the 
proposed LUCs to maintain these covers also will 
sustain current conditions which have 
demonstrated effectiveness in reducing the 
infiltration of these constituents. 
Navy and RIDEM agree that any TPH issues at 
this site will be addressed under the RIDEM UST 
Program if required. 
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Requirement Citation Status Synopsis of Requirement Action to Be Taken to Attain ARAR  

Federal     
Floodplain 
Management 
and Protection of 
Wetlands 

44 Code of 
Federal 
Regulations 
(CFR) 9 

Relevant 
and 
Appropriate 

Implements Executive Order 11990 
(Protection of Wetlands) and 
Executive Order 11988 (Floodplain 
Management). Prohibits activities that 
adversely affect federally-regulated 
resource areas unless there is no 
practicable alternative and the 
proposed action includes all 
practicable measures to minimize 
harm to wetlands and floodplains that 
may result from such use. 

The majority of the Central Area is located within 
the 100-year coastal floodplain.  There are no 
jurisdictional wetlands at the site.  Further, there 
are no specific floodplain habitats within the 
Central Area (or the site).  However, all 
practicable means will be used to minimize harm 
to protected resources.  The Navy will solicit 
public comment as part of the Proposed Plan on 
the measures taken through the remedial action 
to protect floodplain habitat resources. 

Coastal Zone 
Management Act 

Coastal Zone 
Management 
Act, 16 USC 
1451 et. seq. 

Applicable Requires that any actions must be 
conducted in a manner consistent 
with state-approved management 
programs. 

The site is located within a coastal zone 
management area; therefore, applicable coastal 
zone management requirements will be met 
during the remedial action. 

Endangered Species 
Act  

16 U.S. Code 
(USC) 1531 et 
seq.; 50 CFR 
Parts 200 and 
402  

Applicable  Regulates activities affecting federally 
listed endangered or threatened 
species or their critical habitat.  

The Navy will consult with the appropriate 
federal resource agencies to ensure that the 
excavation and backfill will be conducted to 
minimize disturbance to adjacent aquatic 
habitats in Narragansett Bay that may be used 
by the federally endangered Atlantic Sturgeon, 
loggerhead turtle, and Kemps-ridley turtle. 
Appropriate federal agencies will be consulted to 
confirm methods to minimize adverse effects 
from contamination migrating from the site to 
coastal waters.  Erosion and sediment controls 
during construction and site restoration 
(revegetation of unpaved surfaces) will prevent 
impacts to habitats in the Bay. 
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Requirement Citation Status Synopsis of Requirement Action to Be Taken to Attain ARAR  

National Historic 
Landmarks (Historic 
Sites Act) 

16 USC §461 et 
seq.; 36 CFR 
Part 65 

Applicable The purpose of the National Historic 
Landmarks program is to identify and 
designate National Historic 
Landmarks, and encourage the long 
range preservation of nationally 
significant properties that illustrate or 
commemorate the history and 
prehistory of the United States. 

There are no known landmarks; however, 
features with potential historical/cultural 
significance will be evaluated during the 
remedial design phase. Should any remedy 
impact historical properties/structures 
determined to be protected by this standard, 
activities will be coordinated with the 
Department of the Interior. 

Protection of Historic 
Properties (National 
Historic Preservation 
Act) 

16 USC §470 et 
seq., 36 CFR 
Part 800 

Applicable Section 106 of the National Historic 
Preservation Act requires federal 
agencies to take into account the 
effects of their undertakings on 
historic properties and afford the 
Advisory Council on Historic 
Preservation a reasonable opportunity 
to comment. 

There are no known historical features at the 
site; however, features with potential 
historical/cultural significance will be evaluated 
during the remedial design phase. Should any 
remedy impact properties/structures determined 
to be protected by this standard, activities will be 
coordinated with the Advisory Council on 
Historic Preservation. 

State     
Coastal Resources 
Management  

RIGL 46-23-1 et 
seq.  

Applicable  Sets standards for management and 
protection of coastal resources.  

The entire site is located in a coastal resource 
management area.  Therefore, applicable 
coastal resource management requirements 
(e.g., soil actions within 200 feet of coastal 
features) will be met for this remedial alternative.  

Rhode Island Historical 
Preservation Act 

RIGL 42-45 et 
seq. 

Applicable Requires action to take into account 
effects on properties included on or 
eligible for the National register of 
Historic Places and minimizes harm to 
National Historic Landmarks. 

There are no known historical features at the 
site; however, features with potential 
historical/cultural significance will be evaluated 
during the remedial design phase. Should any 
remedy impact properties/structures determined 
to be protected by this standard, activities will be 
coordinated with the State Agency. 
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Requirement Citation Status Synopsis of Requirement Action to Be Taken to Attain ARAR 

Federal     
None. 

State     
Clean Air Act - 
Fugitive Dust 
Control 

RIGL 23-23 et seq.; 
Code of Rhode 
Island Rules (CRIR) 
12-31- 05 

Applicable Requires that reasonable precaution be 
taken to prevent particulate matter from 
becoming airborne. 

Engineering controls such as water 
spraying and covering staged excavated 
soils & clean fill will be used to minimize 
dust.  In addition, the backfilled areas and 
new soil covers will be re-vegetated 
immediately after placement. 

Clean Air Act - 
Emissions 
Detrimental to 
Persons or Property 

RIGL 23-23 et seq.; 
CRIR 12-31- 07 

Applicable Prohibits emissions of contaminants which 
may be injurious to humans, plant or animal 
life, or cause damage to property, or 
reasonably interfere with the enjoyment of 
life and property. 

Monitoring of air emissions during remedial 
activities will be used to assess compliance 
with these standards if threshold levels are 
reached. 

Clean Air Act – Air 
Toxics 

RIGL 23-23 et seq.; 
CRIR 12-31-22 

Applicable Prohibits the emission of specified 
contaminants at rates which would result in 
ground level concentrations greater than 
acceptable ambient levels or acceptable 
ambient levels as set in the regulations. 

Emissions of air toxics during remedial 
actions such as excavation would be 
controlled through control of fugitive dust 
emissions. Emissions of air toxics during 
earthwork will be controlled. 

Soil Erosion and 
Sediment Control 
Handbook, 1989 

None To Be 
Considered 

Identifies soil erosion and sediment (E&S) 
control requirements for construction 
activities involving land disturbance 
activities. 

A compliant E&S Control Plan will be 
prepared and E&S controls will be installed / 
used during earthwork activities. 
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Standards for 
Identification and 
Listing of 
Hazardous Waste, 
Rules and 
Regulations for 
Hazardous Waste 
Management 

CRIR 12-030- 003, 
Rule 5.8 

Applicable Rhode Island is delegated to administer the 
federal RCRA statute through its state 
regulations.  Defines the listed and 
characteristic hazardous wastes. 

No media or investigation- / construction-
derived wastes are expected to be 
hazardous.  However, the wastes 
generated during this remedial action will 
be containerized, tested, and disposed in 
accordance with this ARAR.   

Standards for 
Generators of 
Hazardous Waste, 
Rules and 
Regulations for 
Hazardous Waste 
Management 

RIGL 23-19.1 et 
seq.; CRIR 12-030-
003 Rule 5.2, 5.3, 
5.4 and 5.8 

Applicable Establishes manifesting, pre-transport, and 
recordkeeping requirements for hazardous 
waste. 

No media or investigation- / construction-
derived wastes are expected to be 
hazardous.  However, the wastes 
generated during this remedial action will 
be managed in accordance with this 
ARAR.   

Rules and 
Regulations for 
Groundwater 
Quality (Well 
Standards)  

Appendix 1 Applicable Identifies the standards and specification 
that must be followed for the installation or 
abandonment of monitoring wells. 

Existing monitoring wells will be protected 
during this remedial action.  Note that 
additional monitoring wells will be installed 
as part of a groundwater remedial 
alternative.  
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Arsenic Rule; State 
of Rhode Island 
Rules and 
Regulations for the 
Investigation and 
Remediation of 
Hazardous Material 
Releases 
(Remediation 
Regulations), 
amended in 
November 2011 

CRIR 12-180-001, 
DEM-DSR-01-93, 
Section 12.04 

Applicable 
 

This portion of the RIDEM Remediation 
Regulations specify remediation 
requirements for arsenic-contaminated soil. 
 The rule specifies encapsulation and 
excavation options depending on the 
concentration of arsenic to be addressed. 

Encapsulation/cover types and excavation 
options detailed in Section 12.04 will be 
evaluated for remedial alternatives to 
address soil contaminated with arsenic.   

Drilling of Drinking 
Water Wells; Rules 
and Regulations 
Governing the 
Enforcement of 
Chapter 46- 13.2 
Relating to the 
Drilling of Drinking 
Water Wells 

Rule 7.01 Applicable Prohibits installing drinking water wells near 
pollution sources or potential contamination 
sources. Establishes standards for 
decommissioning monitoring wells (Rule 
9.03). 

Monitoring wells will be properly 
decommissioned when no longer needed. 
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CRITERION ALTERNATIVE S-1 
NO ACTION 

ALTERNATIVE S-2 
COVER AND LUCs 

ALTERNATIVE S-3 
COVER, EXCAVATION AND OFF-SITE 

DISPOSAL, AND LUCs 
OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 

Protection of Human Health 
and the Environment 

Does not meet any RAOs for soil. 
No reduction in the identified unacceptable 
risk, and no protection to human health. 

Considering the site will remain as 
industrial/military land use… 
Meets Central Area soil RAO.  
LUCs would prevent residential exposure to 
the contaminated soils and prohibit future 
residential land use in Central Area. 

Considering the site will remain as 
industrial/military land use… 
Meets Central Area soil RAO.  
LUCs would prevent residential exposure to 
the contaminated soils and prohibit future 
residential land use in Central Area. 

COMPLIANCE WITH ARARs 

Chemical-Specific ARARs Would not comply Complies Complies 

Location-Specific ARARs Not applicable Complies Complies 

Action-Specific ARARs Not applicable Complies Complies 

LONG-TERM EFFECTIVENESS AND PERMANENCE  

Magnitude of Residual Risk Existing risks would remain. Surface soil ARAR-based industrial PRG 
exceedances will be addressed.  Existing 
residential risks would remain. 
Implementation and enforcement of LUCs 
would limit future residential land use in Central 
Area. 
LUCs would prevent contact with soil risk 
based COCs (that cause a cumulative cancer 
risk greater than 1x10-4 and a HI greater 
than 1) and ARAR-based COCs. 

Surface soil ARAR-based industrial PRG 
exceedances will be addressed.  Existing 
residential risks would remain. 
Implementation and enforcement of LUCs 
would limit future residential land use in Central 
Area. 
LUCs would prevent contact with soil risk 
based COCs (that cause a cumulative cancer 
risk greater than 1x10-4 and a HI greater 
than 1) and ARAR-based COCs. 

Adequacy and Reliability of 
Controls 

Not applicable. No controls implemented.   If implemented and enforced, protection of 
human health would be provided by 
maintenance and LUCs.   

If implemented and enforced, protection of 
human health would be provided by 
maintenance and LUCs.   

Need for Five-Year Review No Yes Yes 

Need for Long-Term 
Management 

Not applicable LUCs must be maintained. LUC Inspection 
programs must be periodically performed. 
Covers/encapsulations must be maintained 
periodically. 

LUCs must be maintained. LUC Inspection 
programs must be periodically performed. 
Covers/encapsulations must be maintained 
periodically. 

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT 

Treatment Process Used None None None 
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CRITERION ALTERNATIVE S-1 
NO ACTION 

ALTERNATIVE S-2 
COVER AND LUCs 

ALTERNATIVE S-3 
COVER, EXCAVATION AND OFF-SITE 

DISPOSAL, AND LUCs 
Amount Destroyed or 
Treated 

No treatment would be employed.  No treatment would be employed.  No treatment would be employed.  

Reduction of Toxicity, 
Mobility, or Volume Through 
Treatment 

No reduction of the toxicity, mobility, or volume 
of contaminants would occur because no 
treatment would be employed.   

No reduction of the toxicity, mobility, or volume 
of contaminants would occur because no 
treatment would be employed.   

No reduction of the toxicity, mobility, or volume 
of contaminants would occur because no 
treatment would be employed.  However, over 
10,000 tons of soil will be excavated and 
disposed offsite under this alternative. 

SHORT-TERM EFFECTIVENESS 

Community Protection No action alternative; no additional risk to 
community is anticipated. 

Some short-term risk to community is expected 
due to importing/transporting backfill.  Risks 
would be minimized through engineering 
controls and use of experienced firms and 
personnel. 

Some short-term risk to community is expected 
due to contaminated soil excavation and 
transport and importing backfill.  Risks would 
be minimized through engineering controls and 
use of experienced firms and personnel. 

Worker Protection No risk to workers anticipated. No significant risk to workers anticipated if 
proper PPE is used during construction 
activities. 

No significant risk to workers anticipated if 
proper PPE is used during excavation and 
disposal activities. 

Environmental Impacts No additional adverse impact to the 
environment is anticipated. 

Engineering controls would minimize 
environmental impacts during backfilling 
activities.  Erosion control measures would be 
used to prevent damage to the environment 
from sediment runoff. 

Engineering controls would minimize 
environmental impacts during excavation and 
backfilling activities.  Erosion control measures 
would be used to prevent damage to the 
environment from sediment runoff. 

Time until Remedial Action 
is Complete Not Applicable 2 months 3 months 

IMPLEMENTABILITY 

Ability to Construct and 
Operate 

No remedial activities.. No major difficulties are anticipated.  Backfilling 
and grading are readily implementable 
technologies.  

No major difficulties are anticipated.  
Excavation, backfilling, and off-site disposal 
are readily implementable technologies.  

Reliability of the Technology Not applicable Reliable. Requires LUCs inspections. Reliable. Requires LUCs inspections. 

Ease of Doing More Action if 
Needed 

Additional actions would be easily implemented 
if required. 

Additional actions would be easily implemented 
if required. 

Reliable. Requires LUCs inspections. 
Additional actions would be easily implemented 
if required. 

Ability to Monitor 
Effectiveness 

Not applicable. Annual inspections to confirm LUCs. Annual inspections to confirm LUCs. 
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CRITERION ALTERNATIVE S-1 
NO ACTION 

ALTERNATIVE S-2 
COVER AND LUCs 

ALTERNATIVE S-3 
COVER, EXCAVATION AND OFF-SITE 

DISPOSAL, AND LUCs 
Ability to Obtain Approvals 
and Coordinate with Other 
Agencies 

Not applicable. LUCs should not be difficult to implement and 
enforce. No onsite permits would be necessary 
because the Site would be remediated under 
the CERCLA program; however, a Physical 
Alteration Permit would be obtained from 
RIDOT to perform soil remediation in the 
railroad right of way. 

Coordination with federal, state, and base 
agencies would be required for transportation 
and off-site disposal of excavated soils. Need 
to comply with all ARAR standards. No on-site 
permits will be required because the site would 
be remediated under the CERCLA program; 
however, a Physical Alteration Permit would be 
obtained from RIDOT to perform soil 
remediation in the railroad right of way. 

Availability of Treatment, 
Storage Capacities, and 
Disposal Services 

None required. Available. Available. 

Availability of Equipment, 
Specialists, and Materials 

None required. Ample availability of equipment and personnel 
to perform backfill and 5-year reviews. 

Ample availability of equipment and personnel 
to perform excavation and off-site disposal, 
and backfill, and 5-year reviews. 

Availability of Technology None required. Available. Earthwork is commonly used 
technology/practice.  

Available. Excavation and off-site disposal are 
commonly used technology.  

COST 

Capital Cost -- $777,300 $2,831,700 

O&M Cost  
(Years 1 to 30) -- Soil Covers & Pavement Maintenance - $30k every 5 

years (PV $131,200) 
Soil Covers & Pavement Maintenance - $30k every 5 
years (PV $131,200) 

Other Periodic Costs -- 
LUC Inspection & Reporting - $2,500/yr (PV $56,800) 
5-Year Reviews - $15k (PV $65,600) 

LUC Inspection & Reporting - $2,500/yr (PV $56,800) 
5-Year Reviews - $15k (PV $65,600) 

Present Worth Cost (3) -- $1,030,800 $3,085,200 
 
 

Notes 
1. The Attainment Area for soil corresponds to the Central Area boundary.  Northern, Central, and Southern Areas developed by Tier 2 Agreement and/or follow-on decisions in January – February 2014.  No soil actions needed for the Northern 

Area and the Southern Area.   
2. Site will remain industrial/commercial.  Therefore, no UU/UE alternative. 
3. Present worth cost (or present value [PV]) is based on real discount rate of 1.9 percent for 30 years (OMB, December 2013) 



TABLE 5-1 
DESCRIPTION OF FEASIBILITY STUDY ALTERNATIVES FOR GROUNDWATER (1) 

SITE 19 – ON-SHORE DERECKTOR SHIPYARD 
FEASIBILITY STUDY 

NAVSTA NEWPORT, RHODE ISLAND 
PAGE 1 of 2 

 
Groundwater 
Alternative 

Number 
Alternative Alternative Description (2) (3) 

G-1 No Action 
• No remedial action in any sense will be implemented for 

groundwater at the site. 
 

G-2 
 

Monitored Natural 
Attenuation (MNA) 
and  
Land Use Controls 
(LUCs) 

• MNA would be implemented site-wide (see Figure 5-1).   
• Installation of approximately 20 new monitoring wells in the 

overburden material for shallow groundwater monitoring. 
• Site investigation can be conducted to further characterize 

the site groundwater to support natural attenuation (NA) 
Assessment prior to finalizing the Record of Decision. 

• Evaluation of NA will be conducted to predict the time it 
would take for the concentration of site contaminants to reach 
PRGs by NA process only. 

• The LUCs will be established and maintained site-wide for 
groundwater use restrictions to prevent residential and 
industrial exposure to groundwater with respective COC 
concentrations above PRGs. 

• LUCs include establishment in NIRIS LUC Tracker and the 
Base Master Plan, as well as annual site inspections and 
annual LUC inspection reports to EPA and RIDEM.  

• Long-term groundwater monitoring of groundwater quality 
using total new and existing monitoring wells (assumed for 
costing in the FS).All wells will be sampled and analyzed for 
COCs and other parameters that help with evaluation of 
remedy effectiveness). 

• Monitoring of the entire LTM network described above will be 
conducted quarterly for the first year, semi-annually for the 
next two years, and annually thereafter.  Wells and or COC 
analytes will be removed from the LTM program if 
concentrations of COCs are below PRGs for two consecutive 
sampling events. 
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Groundwater 
Alternative 

Number 
Alternative Alternative Description (2) (3) 

G-3 (2) 
In Situ Treatment 
(EISB & ISCO), 
MNA, and LCUs 

• MNA would be implemented site-wide (see Figure 5-2).   
• Groundwater treatment would be targeted at two areas (see 

Figure 5-2: Enhanced in situ bioremediation (EISB) for the 
remediation of TCE-contaminated groundwater would be 
implemented at the northern portion of the site , whereas in 
situ chemical oxidation (ISCO) for the remediation of metals-
contaminated groundwater would be implemented at the 
central portion of the site. 

• Installation of 35 new monitoring wells in the overburden 
material for shallow groundwater monitoring. 

• Pre-design investigations would be conducted to further 
characterize the site groundwater to support/evaluate the in 
situ treatment technologies and MNA. 

• EISB 
o Eighty injection wells would be installed in the 

northern portion of the site (Figure 5-2). A pilot study 
would be performed. 

o Emulsified oil product would be injected into the 
subsurface through injection wells. 

• ISCO 
o 4,500 temporary direct push injection points would be 

used in the central portion of the site (Figure 5-2). A 
pilot study would be performed. 

o Chemical oxidant (e.g., Fenton’s Reagent) would be 
injected into the subsurface through injection wells.  

o Geochemical manipulation including PH, oxidation 
state and alkalinity would be selected to increase 
stability of metals.  Injection of alkaline solutions also 
could be conducted 

• Monitoring of EISB, ISCO, and MNA progress via existing 
monitoring wells. 

• Same LUCs and long-term groundwater monitoring elements 
as Groundwater Alternative G-2. 

• Monitoring of the entire LTM network described above will be 
conducted quarterly for the first year, semi-annually for the 
next two years, and annually thereafter.  Wells will be 
removed from the LTM program if concentrations of COCs 
are below PRGs for two consecutive sampling events. 

 
 

Notes 
1. The Attainment Area for groundwater is the site-wide Site-19 On-Shore boundary. 
2. Alternative 3 include two in situ treatment technologies:  Enhanced In Situ Bioremediation (EISB) and In Situ Chemical 

Oxidation (ISCO) 
3. All alternatives include 5-Year Reviews. 
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Requirement Citation Status Synopsis of Requirement Action to Be Taken to Attain ARAR 

Federal     
EPA Human Health 
Assessment Cancer 
Slope Factors (CSFs) 

None To Be 
Considered 

Guidance values used to evaluate the 
potential carcinogenic hazards 
caused by exposure to contaminants. 

Used to compute the individual incremental 
cancer risk resulting from exposure to 
carcinogenic contaminants in site media. There 
are no actions for this alternative, so 
unacceptable risk remains. 

Reference Doses 
(RfDs) 

None To Be 
Considered 

Guidance values used to evaluate the 
potential non-carcinogenic hazards 
caused by exposure to contaminants. 

Used to calculate potential non-carcinogenic 
hazards caused by exposure to contaminants. 
There are no actions for this alternative, so 
unacceptable risk remains. 

EPA VISL Calculator VISL Calculator 
Version 2.0, 
May 2012 
RSLs. 

To Be 
Considered 

Guidance values to evaluate vapor 
intrusion risk. 

Used to calculate indoor air screening values.  
There are no actions for this alternative, so 
unacceptable risk remains. 

Guidelines for 
Carcinogen Risk 
Assessment   

EPA/630/P-
03/001F 
(March 2005) 

To Be 
Considered 

Guidance for assessing cancer risk. Used to calculate potential carcinogenic risks 
caused by exposure to contaminants. There are 
no actions for this alternative, so unacceptable 
risk remains. 

Supplemental 
Guidance for 
Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens   

EPA/630/R-
03/003F 
(March 2005)     

To Be 
Considered 

Guidance of assessing cancer risks to 
children. 

Used to calculate potential carcinogenic risks to 
children caused by exposure to contaminants. 
There are no actions for this alternative, so 
unacceptable risk remains. 
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Requirement Citation Status Synopsis of Requirement Action to Be Taken to Attain ARAR 

Safe Drinking Water 
Act, National Primary 
Drinking Water 
Regulations - Maximum 
Contaminant Levels 
(MCLs) 

40 Code of 
Federal 
Regulations 
(CFR) 141 
Subparts B and 
G 

Applicable Establishes maximum contaminant 
levels (MCLs) for common organic and 
inorganic contaminants applicable to 
public drinking water supplies. Used as 
relevant and appropriate cleanup 
standards for aquifers and surface 
water bodies that are potential drinking 
water sources.   

Under federal standards, is considered a 
potential drinking water source and therefore 
groundwater must achieve these standards. 
There are no actions for this alternative, so 
unacceptable risk remains. 

Safe Drinking Water 
Act, National Primary 
Drinking Water 
Regulations - Maximum 
Contaminant Level 
Goals (MCLGs) 

40 CFR 141 
Subpart F 

Relevant 
and 
Appropriate 
for non-zero 
MCLGs only 

Establishes maximum contaminant 
level goals (MCLGs) for public water 
supplies. MCLGs are health goals for 
drinking water sources. These 
unenforceable health goals are 
available for a number of organic and 
inorganic compounds. 

Under federal standards, groundwater within the 
site is considered a potential drinking water 
source and therefore groundwater must achieve 
this standard (not considering of salinity 
conditions near the Bay). There are no actions 
for this alternative, so unacceptable risk 
remains. 

Drinking Water Health 
Advisories (EPA Office 
of Water, 2012) 

EPA 822-S-12-
001; 2012 
Edition of the 
Drinking Water 
Standards and 
Health 
Advisories 

To Be 
Considered 

Health Advisories are estimates of 
risk from consumption of 
contaminated drinking water. They 
consider non-carcinogenic effects 
only. To be considered for 
contaminants in groundwater that may 
be used for drinking water where the 
standard is more conservative than 
either federal or state criteria or 
regulatory standards, or there are no 
criteria for the contaminant.  

EPA Lifetime Health Advisory Level for 
manganese was used [in lieu of an MCL at the 
request of EPA] as an indication of non-
carcinogenic risk. Under federal standards, 
groundwater within the site is considered a 
potential drinking water source and therefore 
groundwater must achieve these standards (not 
considering of salinity conditions near the Bay). 
There are no actions for this alternative, so 
unacceptable risk remains. 
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Requirement Citation Status Synopsis of Requirement Action to Be Taken to Attain ARAR 

State     
State of Rhode Island 
Rules and Regulations 
for the Investigation and 
Remediation of 
Hazardous Material 
Releases (Remediation 
Regulations), amended 
in November 2011 

Code of Rhode 
Island Rules 
(CRIR) 12-180-
001  
DEM-DSR-01-
93, Section 
8.03 

Applicable 
 

These regulations set remediation 
standards for contaminated media.  
These standards are applicable to a 
CERCLA remedy when they are more 
stringent than federal standards.  
Establishes criteria for groundwater 
and both direct contact with soil; and 
leachability of contaminants from soil. 
TPH criteria are excluded unless 
commingled with CERCLA 
contaminants. 

RIDEM [Aquifer Class “GA”] Groundwater 
Objectives used to establish groundwater PRGs 
when these standards are more stringent than 
federal standards.  There are no actions for this 
alternative, so unacceptable risk remains. 
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Requirement Citation Status Synopsis of Requirement Action to be Taken to Attain ARAR 
Federal     
There are no federal location-specific ARARs. 

State     
There are no state location-specific ARARs. 
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Requirement Citation Status Synopsis of Requirement Action to be Taken to Attain ARAR 
Federal     
There are no federal action-specific ARARs. 

State     
There are no state action-specific ARARs. 
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Requirement Citation Status Synopsis of Requirement Action to Be Taken to Attain ARAR 

Federal     
EPA Human Health 
Assessment Cancer 
Slope Factors (CSFs) 

None To Be 
Considered 

Guidance values used to evaluate the 
potential carcinogenic hazards caused 
by exposure to contaminants. 

Used to compute the individual incremental 
cancer risk resulting from exposure to 
carcinogenic contaminants in groundwater. 
Land Use Controls (LUCs) will prevent 
exposure to contaminants in groundwater 
exceeding risk levels until Remedial Action 
Objectives (RAOs) are met / until MNA achieves 
the cleanup goals (estimated at 15 to 30 years). 

Reference Doses 
(RfDs) 

None To Be 
Considered 

Guidance values used to compute 
human health hazard resulting from 
exposure to non-carcinogens in site 
media. 

Used to calculate potential non-carcinogenic 
hazards caused by exposure to contaminants. 
LUCs will prevent exposure to contaminants in 
groundwater exceeding risk levels until MNA 
achieves the cleanup goals. 

EPA VISL Calculator VISL 
Calculator 
Version 2.0, 
May 2012 
RSLs. 

To Be 
Considered 

Guidance values to evaluate vapor 
intrusion risk. 

The VISL will be used to calculate indoor air 
screening values for use during [future] vapor 
intrusion evaluations (triggered by new 
construction) until RAOs are met / until MNA 
achieves the cleanup goals. 

Guidelines for 
Carcinogen Risk 
Assessment   

EPA/630/P-
03/001F   
(March 2005) 

To Be 
Considered 

Guidance for assessing cancer risk. Used to calculate potential carcinogenic risks 
caused by exposure to contaminants. LUCs will 
prevent exposure to contaminants in 
groundwater exceeding risk levels until MNA 
achieves the cleanup goals. 
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Requirement Citation Status Synopsis of Requirement Action to Be Taken to Attain ARAR 

Supplemental 
Guidance for 
Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens   

EPA/630/R-
03/003F  
(March 2005)   
  

To Be 
Considered 

Guidance of assessing cancer risks to 
children. 

Used to calculate potential carcinogenic risks to 
children caused by exposure to contaminants. 
LUCs will prevent exposure to contaminants in 
groundwater exceeding risk levels until MNA 
achieves the cleanup goals. 

Safe Drinking Water 
Act, National Primary 
Drinking Water 
Regulations - Maximum 
Contaminant Levels 
(MCLs) 

40 Code of 
Federal 
Regulations 
(CFR) 141 
Subpart G 

Applicable Establishes maximum contaminant 
levels (MCLs) for common organic and 
inorganic contaminants applicable to 
public drinking water supplies. Used as 
relevant and appropriate cleanup 
standards for aquifers and surface water 
bodies that are potential drinking water 
sources. 

MCLs were used in the development of PRGs, 
based on the use of the groundwater for 
residential purposes. LUCs will prevent use of 
contaminated groundwater until MNA achieves 
the cleanup goals. Periodic monitoring of COCs 
will verify that MCLs (i.e., PRGs) are not 
exceeded.  

Safe Drinking Water 
Act, National Primary 
Drinking Water 
Regulations - Maximum 
Contaminant Level 
Goals (MCLGs) 

40 CFR 141 
Subpart F 

Relevant 
and 
Appropriate 
for non-zero 
MCLGs only 

Establishes maximum contaminant 
level goals (MCLGs) for public water 
supplies. MCLGs are health goals for 
drinking water sources. These 
unenforceable health goals are 
available for a number of organic and 
inorganic compounds. 

MCLGs were considered in development of 
PRGs based on the use of the groundwater for 
residential purposes. LUCs will prevent use of 
contaminated groundwater until MNA achieves 
the cleanup goals. Periodic monitoring of COCs 
will verify that relevant and appropriate non-zero 
MCLGs are not exceeded. 
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Requirement Citation Status Synopsis of Requirement Action to Be Taken to Attain ARAR 

Drinking Water Health 
Advisories (EPA 
Office of Water, 2012) 

EPA 822-S-
12-001; 2012 
Edition of the 
Drinking 
Water 
Standards 
and Health 
Advisories 

To Be 
Considered 

Health Advisories are estimates of risk 
from consumption of contaminated 
drinking water. They consider non-
carcinogenic effects only. To be 
considered for contaminants in 
groundwater that may be used for 
drinking water where the standard is 
more conservative than either federal 
or state criteria or regulatory standards, 
or there are no criteria for the 
contaminant. 

EPA Lifetime Health Advisory Level for 
manganese (0.3 milligrams per liter) was used 
[in lieu of an MCL at the request of EPA] as an 
indication of non-carcinogenic risk. Under 
federal standards, groundwater within the site is 
considered a potential drinking water source 
and therefore groundwater must achieve these 
standards (not considering of salinity conditions 
near the Bay). LUCs will prevent exposure to 
contaminant in groundwater exceeding the 
advisory level (selected as PRG) until MNA 
achieves the cleanup goals. 
 

State     
State of Rhode Island 
Rules and Regulations 
for the Investigation and 
Remediation of 
Hazardous Material 
Releases (Remediation 
Regulations), amended 
in November 2011 

Code of 
Rhode Island 
Rules (CRIR) 
12-180-001 
 DEM-DSR-
01-93, Section 
8.03 

Applicable These regulations set remediation 
standards for contaminated media. 
These standards are applicable to a 
CERCLA remedy when they are more 
stringent than federal standards. 
Establishes criteria for groundwater 
and both direct contact and leachability 
of contaminants in soil. 

RIDEM [Aquifer Class “GA”] Groundwater 
Objectives are used to establish groundwater 
PRGs when these standards are more stringent 
than federal standards.  However, the GA 
Groundwater Objectives are equivalent to 
federal MCLs.  LUCs will prevent use of 
contaminated groundwater until RAOs are met 
until MNA achieves the cleanup goals. Periodic 
monitoring to be conducted as part of MNA will 
verify that groundwater PRGs are not exceeded. 
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Requirement Citation Status Synopsis of Requirement Action to be Taken to Attain ARAR  
Federal     
Floodplain 
Management 
and Protection of 
Wetlands 

44 Code of 
Federal 
Regulations 
(CFR) 9 

Relevant 
and 
Appropriate 

Implements Executive Order 11990 
(Protection of Wetlands) and 
Executive Order 11988 (Floodplain 
Management). Prohibits activities that 
adversely affect federally-regulated 
resource areas unless there is no 
practicable alternative and the 
proposed action includes all 
practicable measures to minimize 
harm to wetlands and floodplains that 
may result from such use. 

Most of the groundwater Attainment Area (On-
Shore site-wide boundary) is within federally 
designated 100-year coastal floodplain. There 
are no jurisdictional wetlands at the site.  
Further, there are no specific floodplain habitats 
at the site.  However, all practicable means will 
be used to minimize harm to protected 
resources.  The Navy will solicit public comment 
as part of the Proposed Plan on the measures 
taken through the remedial action to protect 
floodplain habitat resources. 

Coastal Zone 
Management Act 

Coastal Zone 
Management 
Act, 16 USC 
1451 et. seq. 

Applicable Requires that any actions must be 
conducted in a manner consistent 
with state-approved management 
programs. 

The site is located within a coastal zone 
management area; therefore, applicable coastal 
zone management requirements will be 
addressed. 

Endangered Species 
Act  

16 U.S. Code 
(USC) 1531 et 
seq.; 50 CFR 
Parts 200 and 
402  

Applicable  Regulates activities affecting federally 
listed endangered or threatened 
species or their critical habitat.  

Based on previous studies and risk 
assessments, MNA is not anticipated to impact 
adjacent aquatic habitats in Narragansett Bay.  
However, appropriate federal agencies will be 
consulted to find ways to minimize adverse 
effects from contamination migrating from the 
site to coastal waters. 

State     
Coastal Resources 
Management  

RIGL 46-23-1 et 
seq.  

Applicable  Sets standards for management and 
protection of coastal resources.  

The entire site is located in a coastal resource 
management area.  Therefore, activities 
conducted under this alternative would be 
conducted in compliance with applicable coastal 
resource management requirements.  
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Requirement Citation Status Synopsis of Requirement Action to be Taken to Attain ARAR 

Federal     
EPA Groundwater 
Protection Strategy 

August 1984; NCP 
Preamble, Vol. 55, 
No. 46, March 8, 
1990, 40 CFR 300, 
p. 8733); 
Guidelines for 
Ground-Water 
Classification 
(November 1986) 

To Be 
Considered 

The Groundwater Protection Strategy 
provides a common reference for preserving 
clean groundwater and protecting the public 
health from the effects of past contamination. 
Guidelines for consistency in groundwater 
protection programs focus on the highest 
beneficial use of a groundwater aquifer and 
define three classes of groundwater. These 
documents defined Class I, II and III 
groundwater. 

Guidance standards will be met, because 
PRGs consider federal drinking water 
standards, nonzero Maximum Contaminant 
Level Goals (MCLGs), and more stringent 
state groundwater standards and risk-
based standards.  Land Use Controls 
(LUCs) will prevent exposure to 
contaminated groundwater until MNA 
meets cleanup goals (estimated at 15 to 
30 years). 

Use of Monitored 
Natural Attenuation 
at Superfund, RCRA 
Corrective Action, 
and Underground 
Storage Tank Sites 

OSWER Directive 
9200.4-17P 
(April 21, 1999) 

To Be 
Considered 

EPA guidance regarding the use of 
monitored natural attenuation (MNA) for the 
cleanup of contaminated soil and 
groundwater.  In particular, a reasonable 
time frame for achieving cleanup standard 
though monitored attenuation would be 
comparable to that which could be achieved 
through active restoration. 

The MNA component of this groundwater 
alternative will meet these standards only if 
natural attenuation will attain all 
groundwater cleanup standards for each 
COC within a timeframe that is reasonable 
compared to that offered by other methods. 

Safe Drinking Water 
Act, National Primary 
Drinking Water 
Regulations - 
Maximum 
Contaminant Levels 
(MCLs) 

40 Code of 
Federal 
Regulations (CFR) 
141 Subpart G 

Applicable Establishes maximum contaminant levels 
(MCLs) for common organic and inorganic 
contaminants applicable to public drinking 
water supplies. Used as relevant and 
appropriate cleanup standards for aquifers 
and surface water bodies that are potential 
drinking water sources. 

MCLs will be met. LUCs will prevent use of 
contaminated groundwater until MNA 
achieves the cleanup goals. Periodic 
monitoring of COCs will verify that MCLs 
(i.e., PRGs) are not exceeded. 
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Safe Drinking Water 
Act, National Primary 
Drinking Water 
Regulations - 
Maximum 
Contaminant Level 
Goals (MCLGs) 

40 CFR 141 
Subpart F 

Relevant 
and 
Appropriate 
for non-
zero 
MCLGs 
only 

Establishes maximum contaminant level 
goals (MCLGs) for public water supplies. 
MCLGs are health goals for drinking water 
sources. These unenforceable health goals 
are available for a number of organic and 
inorganic compounds. 

MCLGs were considered in development of 
PRGs based on the use of the groundwater 
for residential purposes. LUCs will prevent 
use of contaminated groundwater until 
MNA achieves the cleanup goals. Periodic 
monitoring of COCs will verify that relevant 
and appropriate non-zero MCLGs are not 
exceeded. 

Drinking Water 
Health Advisories 
(EPA Office of 
Water, 2012) 

EPA 822-S-12-
001; 2012 Edition 
of the Drinking 
Water Standards 
and Health 
Advisories 

To Be 
Considered 

Health Advisories are estimates of risk from 
consumption of contaminated drinking 
water. They consider non-carcinogenic 
effects only. To be considered for 
contaminants in groundwater that may be 
used for drinking water where the standard 
is more conservative than either federal or 
state criteria or regulatory standards, or 
there are no criteria for the contaminant. 

EPA Lifetime Health Advisory Level for 
manganese (0.3 milligrams per liter) was 
used [in lieu of an MCL at the request of 
EPA] as an indication of non-carcinogenic 
risk.  Under federal standards, 
groundwater within the site is considered a 
potential drinking water source and 
therefore groundwater must achieve these 
standards (not considering of salinity 
conditions near the Bay).  LUCs will prevent 
exposure to contaminants in groundwater 
exceeding the advisory level (selected as 
PRG) until MNA achieves the cleanup goals. 
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State     
Standards for 
Identification and 
Listing of Hazardous 
Waste, Rules and 
Regulations for 
Hazardous Waste 
Management 

CRIR 12-030- 003, 
Rule 5.8 

Applicable Rhode Island is delegated to administer the 
federal RCRA statute through its state 
regulations.  Defines the listed and 
characteristic hazardous wastes. 

These regulations apply to all waste 
generated during actions at the site, such 
as investigation-derived waste from well 
installations (soil cuttings) and  
groundwater sampling (purge water).  
These regulations will be used to 
determine whether or not a solid waste is 
hazardous.  Based on historical 
investigations and waste characterizations, 
soil cuttings, purged groundwater, 
decontamination fluids, etc. are not 
expected to be hazardous at On-Shore 
Derecktor Shipyard. 

Standards for 
Generators of 
Hazardous Waste, 
Rules and 
Regulations for 
Hazardous Waste 
Management 

RIGL 23-19.1 et 
seq.; CRIR 12-
030-003 Rule 5.2, 
5.3, 5.4 and 5.8 

Applicable Establishes manifesting, pre-transport, and 
recordkeeping requirements for hazardous 
waste. 

These regulations would apply to any 
waste generated at the site that is 
determined to be hazardous.  Based on 
historical investigations and waste 
characterizations, soil cuttings, purged 
groundwater, decontamination fluids, etc. 
are not expected to be hazardous. 
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Requirement Citation Status Synopsis of Requirement Action to be Taken to Attain ARAR 

Drilling of Drinking 
Water Wells; Rules 
and Regulations 
Governing the 
Enforcement of 
Chapter 46- 13.2 
Relating to the 
Drilling of Drinking 
Water Wells 

Rule 7.01 Applicable Prohibits installing drinking water wells near 
pollution sources or potential contamination 
sources. Establishes standards for 
decommissioning monitoring wells (Rule 
9.03). 

LUCs would prevent the installation of 
residential groundwater wells near pollution 
sources or potential contamination sources 
until MNA meets cleanup goals. 

Rules and 
Regulations for 
Groundwater Quality 
(Well Standards)  

Appendix 1 Applicable Identifies the standards and specification 
that must be followed for the installation or 
abandonment of monitoring wells. 

Applies to the abandonment of existing 
monitoring wells. 

Water Pollution 
Control (Water 
Quality Regulations) 

RIGL 42-16 et 
seq.; CRIR 12-
190-001  

Applicable  Establishes water use classification and 
water quality criteria for waters of the state.  

Groundwater concentrations can be 
compared against these criteria during the 
long-term monitoring events.  

State of Rhode 
Island Rules and 
Regulations for the 
Investigation and 
Remediation of 
Hazardous Material 
Releases 
(Remediation 
Regulations), 
amended in 
November 2011 

Code of Rhode 
Island Rules 
(CRIR) 12-180-
001, DEM-DSR-
01-93, Section 
8.02, and 8.03 
(with the exception 
of 8.02A(iv)-TPH) 

Applicable These regulations set remediation 
standards for contaminated media. These 
standards are applicable to a CERCLA 
remedy when they are more stringent than 
federal standards. Establishes criteria for 
groundwater and both direct contact and 
leachability of contaminants in soil. 

RIDEM [Aquifer Class “GA”] Groundwater 
Objectives (equivalent to federal MCLs) will 
be met.  LUCs will prevent use of 
contaminated groundwater until MNA 
achieves the cleanup goals. Periodic 
monitoring to be conducted as part of MNA 
will verify that groundwater PRGs are not 
exceeded. 
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Federal     
EPA Human Health 
Assessment Cancer 
Slope Factors (CSFs) 

None To Be 
Considered 

Guidance values used to evaluate the 
potential carcinogenic hazards caused 
by exposure to contaminants. 

Used to compute the individual incremental 
cancer risk resulting from exposure to 
carcinogenic contaminants in groundwater. 
Land Use Controls (LUCs) will prevent 
exposure to contaminants in groundwater 
exceeding risk levels until Remedial Action 
Objectives (RAOs) are met / until Enhanced In 
Situ Bioremediation (EISB), In Situ Chemical 
Oxidation (ISCO), and MNA achieve the cleanup 
goals (estimated at less than 10 years). 

Reference Doses 
(RfDs) 

None To Be 
Considered 

Guidance values used to compute 
human health hazard resulting from 
exposure to non-carcinogens in site 
media. 

Used to calculate potential non-carcinogenic 
hazards caused by exposure to contaminants. 
LUCs will prevent exposure to contaminants in 
groundwater exceeding risk levels until EISB, 
ISCO, and MNA achieve the cleanup goals. 

EPA VISL Calculator VISL 
Calculator 
Version 2.0, 
May 2012 
RSLs. 

To Be 
Considered 

Guidance values to evaluate vapor 
intrusion risk. 

The VISL will be used to calculate indoor air 
screening values for use during [future] vapor 
intrusion evaluations (triggered by new 
construction) until RAOs are met / until EISB, 
ISCO, and MNA achieve the cleanup goals. 

Guidelines for 
Carcinogen Risk 
Assessment   

EPA/630/P-
03/001F   
(March 2005) 

To Be 
Considered 

Guidance for assessing cancer risk. Used to calculate potential carcinogenic risks 
caused by exposure to contaminants. LUCs will 
prevent exposure to contaminants in 
groundwater exceeding risk levels until EISB, 
ISCO, and MNA achieve the cleanup goals. 
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Supplemental 
Guidance for 
Assessing 
Susceptibility from 
Early-Life Exposure to 
Carcinogens   

EPA/630/R-
03/003F  
(March 2005)  

To Be 
Considered 

Guidance of assessing cancer risks to 
children. 

Used to calculate potential carcinogenic risks to 
children caused by exposure to contaminants. 
LUCs will prevent exposure to contaminants in 
groundwater exceeding risk levels until EISB, 
ISCO, and MNA achieve the cleanup goals. 

Safe Drinking Water 
Act, National Primary 
Drinking Water 
Regulations - Maximum 
Contaminant Levels 
(MCLs) 

40 Code of 
Federal 
Regulations 
(CFR) 141 
Subpart G 

Applicable Establishes maximum contaminant 
levels (MCLs) for common organic and 
inorganic contaminants applicable to 
public drinking water supplies. Used as 
relevant and appropriate cleanup 
standards for aquifers and surface water 
bodies that are potential drinking water 
sources. 

MCLs were used in the development of PRGs, 
based on the use of the groundwater for 
residential purposes. LUCs will prevent use of 
contaminated groundwater until EISB, ISCO, 
and MNA achieve the cleanup goals.  Periodic 
monitoring of COCs will verify that MCLs (i.e., 
PRGs) are not exceeded.  

Safe Drinking Water 
Act, National Primary 
Drinking Water 
Regulations - Maximum 
Contaminant Level 
Goals (MCLGs) 

40 CFR 141 
Subpart F 

Relevant 
and 
Appropriate 
for non-zero 
MCLGs only 

Establishes maximum contaminant 
level goals (MCLGs) for public water 
supplies. MCLGs are health goals for 
drinking water sources. These 
unenforceable health goals are 
available for a number of organic and 
inorganic compounds. 

MCLGs were considered in development of 
PRGs based on the use of the groundwater for 
residential purposes. LUCs will prevent use of 
contaminated groundwater until EISB, ISCO, 
and MNA achieve the cleanup goals.  Periodic 
monitoring of COCs will verify that relevant and 
appropriate non-zero MCLGs are not exceeded. 
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Drinking Water Health 
Advisories (EPA 
Office of Water, 2012) 

EPA 822-S-
12-001; 2012 
Edition of the 
Drinking 
Water 
Standards 
and Health 
Advisories 

To Be 
Considered 

Health Advisories are estimates of risk 
from consumption of contaminated 
drinking water. They consider non-
carcinogenic effects only. To be 
considered for contaminants in 
groundwater that may be used for 
drinking water where the standard is 
more conservative than either federal 
or state criteria or regulatory standards, 
or there are no criteria for the 
contaminant. 

EPA Lifetime Health Advisory Level for 
manganese (0.3 milligrams per liter) was used 
[in lieu of an MCL at the request of EPA] as an 
indication of non-carcinogenic risk. Under 
federal standards, groundwater within the site is 
considered a potential drinking water source 
and therefore groundwater must achieve these 
standards (not considering of salinity conditions 
near the Bay). LUCs will prevent exposure to 
contaminant in groundwater exceeding the 
advisory level (selected as PRG) until EISB, 
ISCO, and MNA achieve the cleanup goals.   

State     
State of Rhode Island 
Rules and Regulations 
for the Investigation and 
Remediation of 
Hazardous Material 
Releases (Remediation 
Regulations), amended 
in November 2011 

Code of 
Rhode Island 
Rules (CRIR) 
12-180-001 
DEM-DSR-01-
93, Section 
8.03  

Applicable These regulations set remediation 
standards for contaminated media. 
These standards are applicable to a 
CERCLA remedy when they are more 
stringent than federal standards. 
Establishes criteria for groundwater 
and both direct contact and leachability 
of contaminants in soil. 

RIDEM [Aquifer Class “GA”] Groundwater 
Objectives are used to establish groundwater 
PRGs when these standards are more stringent 
than federal standards.  However, the GA 
Groundwater Objectives are equivalent to 
federal MCLs.  LUCs will prevent use of 
contaminated groundwater until EISB, ISCO, and 
MNA achieve the cleanup goals.  Periodic 
monitoring to be conducted to verify that 
groundwater PRGs are not exceeded. 
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Federal     
Floodplain 
Management 
and Protection of 
Wetlands 

44 Code of 
Federal 
Regulations 
(CFR) 9 

Relevant 
and 
Appropriate 

Implements Executive Order 11990 
(Protection of Wetlands) and 
Executive Order 11988 (Floodplain 
Management). Prohibits activities that 
adversely affect federally-regulated 
resource areas unless there is no 
practicable alternative and the 
proposed action includes all 
practicable measures to minimize 
harm to wetlands and floodplains that 
may result from such use. 

Most of the groundwater Attainment Area (On-
Shore site-wide boundary) is within federally 
designated 100-year coastal floodplain. There 
are no jurisdictional wetlands at the site.  
Further, there are no specific floodplain habitats 
at the site.  However, all practicable means will 
be used to minimize harm to protected 
resources.  The Navy will solicit public comment 
as part of the Proposed Plan on the measures 
taken through the remedial action to protect 
floodplain habitat resources. 

Coastal Zone 
Management Act 

Coastal Zone 
Management 
Act, 16 USC 
1451 et. seq. 

Applicable Requires that any actions must be 
conducted in a manner consistent 
with state-approved management 
programs. 

The site is located within a coastal zone 
management area; therefore, applicable coastal 
zone management requirements will be 
addressed. 

Endangered Species 
Act  

16 U.S. Code 
(USC) 1531 et 
seq.; 50 CFR 
Parts 200 and 
402  

Applicable  Regulates activities affecting federally 
listed endangered or threatened 
species or their critical habitat.  

Based on previous studies and risk 
assessments, EISB and MNA are not 
anticipated to impact adjacent aquatic habitats 
in Narragansett Bay.  The geochemical changes 
to the aquifer by ISCO could significantly impact 
adjacent Bay aquatic habitats, which may 
preclude using the technology.  However, 
appropriate federal agencies will be consulted to 
find ways to minimize adverse effects from 
contamination migrating from the site to coastal 
waters and from the effects of the ISCO 
component of the remedy. 
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State     
Coastal Resources 
Management  

RIGL 46-23-1 et 
seq.  

Applicable  Sets standards for management and 
protection of coastal resources.  

The entire site is located in a coastal resource 
management area.  Therefore, activities 
conducted under this alternative would be 
conducted in compliance with applicable coastal 
resource management requirements.  
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Federal     
EPA Groundwater 
Protection Strategy 

August 1984; NCP 
Preamble, Vol. 55, 
No. 46, March 8, 
1990, 40 CFR 300, 
p. 8733); 
Guidelines for 
Ground-Water 
Classification 
(November 1986) 

To Be 
Considered 

The Groundwater Protection Strategy 
provides a common reference for preserving 
clean groundwater and protecting the public 
health from the effects of past contamination. 
Guidelines for consistency in groundwater 
protection programs focus on the highest 
beneficial use of a groundwater aquifer and 
define three classes of groundwater. These 
documents defined Class I, II and III 
groundwater. 

Guidance standards will be met, because 
PRGs consider federal drinking water 
standards, nonzero Maximum Contaminant 
Level Goals (MCLGs), and more stringent 
state groundwater standards and risk-
based standards.  Land Use Controls 
(LUCs) will prevent exposure to 
contaminated groundwater until Remedial 
Action Objectives (RAOs) are met / until 
Enhanced In Situ Bioremediation (EISB), In 
Situ Chemical Oxidation (ISCO), and MNA 
achieve the cleanup goals (estimated at 
less than 10 years). 

Underground 
Injection Control 
(UIC) 

40 CFR 144 146, 
and 147.200 

Applicable These regulations address the discharge of 
wastes, chemicals or other substances in 
the subsurface. The federal UIC program 
designates injection wells incidental to 
aquifer remediation as Class V wells. 

These regulations apply to the EISB 
injection material (emulsified vegetable oil 
and lactate) and ISCO injection material 
(Fenton’s Reagent). The design step will 
adhere to these regulations as the injected 
material mix is determined. 

Safe Drinking Water 
Act, National 
Primary Drinking 
Water Regulations - 
Maximum 
Contaminant Levels 
(MCLs) 

40 Code of Federal 
Regulations (CFR) 
141 Subpart G 

Applicable Establishes maximum contaminant levels 
(MCLs) for common organic and inorganic 
contaminants applicable to public drinking 
water supplies. Used as relevant and 
appropriate cleanup standards for aquifers 
and surface water bodies that are potential 
drinking water sources. 

MCLs will be met. LUCs will prevent use of 
contaminated groundwater until EISB, 
ISCO, and MNA achieve the cleanup goals. 
Periodic monitoring of COCs will verify that 
MCLs (i.e., PRGs) are not exceeded. 
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Safe Drinking Water 
Act, National 
Primary Drinking 
Water Regulations - 
Maximum 
Contaminant Level 
Goals (MCLGs) 

40 CFR 141 
Subpart F 

Relevant 
and 
Appropriate 
for non-
zero 
MCLGs 
only 

Establishes maximum contaminant level 
goals (MCLGs) for public water supplies. 
MCLGs are health goals for drinking water 
sources. These unenforceable health goals 
are available for a number of organic and 
inorganic compounds. 

MCLGs were considered in development of 
PRGs based on the use of the groundwater 
for residential purposes. LUCs will prevent 
use of contaminated groundwater until 
EISB, ISCO, and MNA achieve the cleanup 
goals. Periodic monitoring of COCs will 
verify that relevant and appropriate non-
zero MCLGs are not exceeded. 

Drinking Water 
Health Advisories 
(EPA Office of 
Water, 2012) 

EPA 822-S-12-
001; 2012 Edition 
of the Drinking 
Water Standards 
and Health 
Advisories 

To Be 
Considered 

Health Advisories are estimates of risk from 
consumption of contaminated drinking 
water. They consider non-carcinogenic 
effects only. To be considered for 
contaminants in groundwater that may be 
used for drinking water where the standard 
is more conservative than either federal or 
state criteria or regulatory standards, or 
there are no criteria for the contaminant. 

EPA Lifetime Health Advisory Level for 
manganese (0.3 milligrams per liter) was 
used [in lieu of an MCL at the request of 
EPA] as an indication of non-carcinogenic 
risk.  Under federal standards, 
groundwater within the site is considered a 
potential drinking water source and 
therefore groundwater must achieve these 
standards (not considering of salinity 
conditions near the Bay).  LUCs will prevent 
exposure to contaminants in groundwater 
exceeding the advisory level (selected as 
PRG) until EISB, ISCO, and MNA achieve 
the cleanup goals. 
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State     
Standards for 
Identification and 
Listing of 
Hazardous Waste, 
Rules and 
Regulations for 
Hazardous Waste 
Management 

CRIR 12-030- 003, 
Rule 5.8 

Applicable Rhode Island is delegated to administer the 
federal RCRA statute through its state 
regulations.  Defines the listed and 
characteristic hazardous wastes. 

These regulations apply to all waste 
generated during actions at the site, such 
as investigation-derived waste from well 
installations (soil cuttings) and  
groundwater sampling (purge water).  
These regulations will be used to 
determine whether or not a solid waste is 
hazardous.  Based on historical 
investigations and waste characterizations, 
soil cuttings, purged groundwater, 
decontamination fluids, etc. are not 
expected to be hazardous at On-Shore 
Derecktor Shipyard. 

Standards for 
Generators of 
Hazardous Waste, 
Rules and 
Regulations for 
Hazardous Waste 
Management 

RIGL 23-19.1 et 
seq.; CRIR 12-030-
003 Rule 5.2, 5.3, 
5.4 and 5.8 

Applicable Establishes manifesting, pre-transport, and 
recordkeeping requirements for hazardous 
waste. 

These regulations would apply to any 
waste generated at the site that is 
determined to be hazardous.  Based on 
historical investigations and waste 
characterizations, soil cuttings, purged 
groundwater, decontamination fluids, etc. 
are not expected to be hazardous. 
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Drilling of Drinking 
Water Wells; Rules 
and Regulations 
Governing the 
Enforcement of 
Chapter 46- 13.2 
Relating to the 
Drilling of Drinking 
Water Wells 

Rule 7.01 Applicable Prohibits installing drinking water wells near 
pollution sources or potential contamination 
sources. Establishes standards for 
decommissioning monitoring wells (Rule 
9.03). 

LUCs would prevent the installation of 
residential groundwater wells near pollution 
sources or potential contamination sources 
until EISB, ISCO, and MNA meet cleanup 
goals. 

Rules and 
Regulations for 
Groundwater 
Quality (Well 
Standards)  

Appendix 1 Applicable Identifies the standards and specification 
that must be followed for the installation or 
abandonment of monitoring wells. 

Applies to the installation and 
abandonment of injection and monitoring 
wells. 

Water Pollution 
Control (Water 
Quality 
Regulations) 

RIGL 42-16 et seq.; 
CRIR 12-190-001  

Applicable  Establishes water use classification and 
water quality criteria for waters of the state.  

Groundwater concentrations can be 
compared against these criteria during the 
long-term monitoring events.  

Injection Control 
Regulations 

Underground 
Injection Control 
Program Rules and 
Regulations 

Applicable Establishes a State Underground Injection 
Control Program consistent with federal 
requirements to preserve the quality of the 
groundwater of the state. 

These regulations apply to the EISB 
injection material (emulsified vegetable oil 
and lactate) and ISCO injection material 
(Fenton’s Reagent). The design step will 
adhere to these regulations as the injected 
material mix is determined. 
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Requirement Citation Status Synopsis of Requirement Action to be Taken to Attain ARAR 

State of Rhode 
Island Rules and 
Regulations for the 
Investigation and 
Remediation of 
Hazardous Material 
Releases 
(Remediation 
Regulations), 
amended in 
November 2011 

Code of Rhode 
Island Rules (CRIR) 
12-180-001, DEM-
DSR-01-93, Section 
8.02, and 8.03 (with 
the exception of 
8.02A(iv)-TPH) 

Applicable These regulations set remediation 
standards for contaminated media. These 
standards are applicable to a CERCLA 
remedy when they are more stringent than 
federal standards. Establishes criteria for 
groundwater and both direct contact and 
leachability of contaminants in soil. 

RIDEM [Aquifer Class “GA”] Groundwater 
Objectives (equivalent to federal MCLs) will 
be met.  LUCs will prevent use of 
contaminated groundwater until EISB, 
ISCO, and MNA achieves the cleanup 
goals. Periodic monitoring to be conducted 
as part of performance monitoring for EISB, 
ISCO, and MNA will verify that groundwater 
PRGs are not exceeded. 
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CRITERION ALTERNATIVE G-1: 
NO ACTION 

ALTERNATIVE G-2: 
MNA AND LUCS 

ALTERNATIVE G-3: 
IN SITU TREATMENT, MNA, AND LUCS 

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 
Prevent Human Exposure to 
Contaminated Groundwater 

Does not meet any RAOs for 
groundwater. 
Provide no protection of 
human health. 
Beneficial use of 
groundwater not restored. 
No LUCs implemented to 
restrict use of untreated 
contaminated groundwater. 

Meets groundwater RAOs. 
Beneficial use of groundwater would be 
restored by natural attenuation processes 
over a long period of time.  
LUCs would provide additional protection to 
human health by prohibiting groundwater 
use. 
Long-term periodic monitoring and review 
would provide the Navy and regulatory 
agencies the opportunity to review site 
conditions and perform additional remedial 
actions if they become warranted. 

Meets groundwater RAOs. 
Beneficial use of groundwater may be 
restored faster than with natural attenuation 
processes alone.  
LUCs would provide additional protection to 
human health by prohibiting groundwater 
use. 
Long-term periodic monitoring and review 
would provide the Navy and regulatory 
agencies the opportunity to review site 
conditions and perform additional remedial 
actions if they become warranted. 

COMPLIANCE WITH ARARS 
Chemical-Specific ARARs Would not comply. 

 
Complies with state or federal groundwater 
quality standards or statutory requirements. 
Over time, Groundwater PRGs would be 
achieved by MNA.   

Complies with state or federal groundwater 
quality standards or statutory requirements. 
Immediate Groundwater PRG compliance 
may occur, followed by rebound.  Over time, 
Groundwater PRGs would be achieved 
ultimately by MNA.   

Location-Specific ARARs Not applicable Complies with location-specific ARARs 
during and following construction. 

EISB and MNA will comply with location-
specific ARARs during and following 
construction.  ISCO may not comply with 
coastal zone and endangered species 
ARARs due to its probably negative impact 
on bay habitats from the extreme 
geochemical changes to be induced by the 
oxidant. 

Action-Specific ARARs Not applicable Complies with action-specific ARARs during 
construction. 

Complies with action-specific ARARs during 
construction. 
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CRITERION ALTERNATIVE G-1: 
NO ACTION 

ALTERNATIVE G-2: 
MNA AND LUCS 

ALTERNATIVE G-3: 
IN SITU TREATMENT, MNA, AND LUCS 

LONG-TERM EFFECTIVENESS AND PERMANENCE 
Magnitude of Residual Risk Existing risks would remain. Implementation and enforcement of LUCs 

would prevent contact with groundwater 
COCs that cause a cumulative cancer risk 
greater than 1x10-4 and a HI greater than 1. 
Over time, natural attenuation would result in 
permanently reduced risks. 

Implementation and enforcement of LUCs 
would prevent contact with groundwater 
COCs that cause a cumulative cancer risk 
greater than 1x10-4 and a HI greater than 1. 
Over time, natural attenuation would result in 
permanently reduced risks.  Many wells and 
injection points to track and/or maintain. 

Adequacy and Reliability of 
Controls 

No controls implemented. Long-term enforcement of LUCs would be 
required to ensure their effectiveness for 
preventing use of contaminated 
groundwater. 

Long-term enforcement of LUCs would be 
required to ensure their effectiveness for 
preventing use of contaminated 
groundwater. 

Need for Five-Year Review No Yes Yes 
Need for Long-Term 
Management 

Not applicable LUCs must be maintained and 
monitoring/inspection programs must be 
periodically performed until groundwater 
PRGs are achieved. 

LUCs must be maintained and 
monitoring/inspection programs must be 
periodically performed until groundwater 
PRGs are achieved.  Potential need for 
additional electron donor injection, and more 
likely for additional (and/or periodic) oxidant 
injection.  Precipitated metals such as 
manganese may rebound (come back into 
solution) once geochemical conditions 
equilibrate.  

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT 
Treatment Process Used None None Biodegradation; Precipitation (c/o Oxidation).   
Amount Treated or Destroyed None Groundwater COCs would be reduced to 

PRGs by natural attenuation processes 
alone. 

Groundwater COCs would be reduced to 
PRGs by EISB and/or ISCO, as well as 
natural attenuation processes. 

Reduction of Toxicity, Mobility, 
or Volume Through Treatment 

No reduction, since no 
treatment would be 
employed. 

None (passive remediation only). Marginal reduction in TCE (max 
concentration is 12 ppb).  Metals not 
destroyed or reduced by ISCO. 
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CRITERION ALTERNATIVE G-1: 
NO ACTION 

ALTERNATIVE G-2: 
MNA AND LUCS 

ALTERNATIVE G-3: 
IN SITU TREATMENT, MNA, AND LUCS 

Irreversible Treatment Not applicable. Completely irreversible for TCE in 
groundwater.  

Completely irreversible for TCE in 
groundwater. Immobilized metals might be 
mobilized again if geochemical conditions 
change. 

Type and Quantity of 
Residuals Remaining after 
Treatment 

None None None 

Statutory Preference for 
Treatment 

No No Yes 

SHORT-TERM EFFECTIVENESS 
Community Protection No risk to community 

anticipated since no actions 
will be taken.   

No significant risk to community anticipated.   No significant risk to community anticipated.   

Worker Protection No risk to workers 
anticipated because no 
actions are to be taken. 

No risk to workers anticipated if proper PPE 
is used during new monitoring well 
installation and sampling. 

Low risk to workers anticipated if proper PPE 
is used during new monitoring well 
installation and sampling; moderate risk to 
workers during ISCO implementation due to 
number of injection points and inherent 
danger of handling oxidant. 

Environmental Impacts No adverse impacts to the 
environment anticipated. 

No adverse impacts to the environment 
anticipated. 

Oxidation this close to the Bay will adversely 
affect the aquatic ecosystem until equilibrium 
following an injection. 

Time until Remedial Action 
Objectives Achieved 

Not applicable. Approximately 15 years are estimated for 
TCE at the North Waterfront Area, and 
approximately 30 years are estimated for 
metals at the Central Shipyard Area and 
Former Building 234 Area.  Assume overall 
duration 30 years for cost estimating. 

Approximately 5 years are estimated for TCE 
at the North Waterfront Area, and 
approximately 3 years are estimated for 
metals at in the central portion of the site; 
however, rebound is likely for metals 
following the Geochem manipulation with the 
oxidant, so additional ISCO injection(s) may 
be necessary.  Assume overall duration at 
10 years for cost estimating. 
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CRITERION ALTERNATIVE G-1: 
NO ACTION 

ALTERNATIVE G-2: 
MNA AND LUCS 

ALTERNATIVE G-3: 
IN SITU TREATMENT, MNA, AND LUCS 

IMPLEMENTABILITY 
Ability to Construct and 
Operate 

No construction or operation 
involved. 

No construction or operational difficulties 
anticipated. Contractors, equipment, and 
materials are readily available. 

Difficulties anticipated for implementation 
due to large number of injection points. Heat 
generation from oxidant.  Contractors, 
equipment, and materials are readily 
available. 

Reliability of the Technology No treatment Proven and reliable Proven and reliable at other sites under 
more understood circumstances.  
Considered less than reliable for this site 
with current data. 

Ease of Doing More Action if 
Needed 

Additional actions would be 
easily implemented if 
required. 

Additional actions would be easily 
implemented if required. 

Because of large number of injection points 
for ISCO, not installing permanent injection 
wells. 

Ability to Monitor Effectiveness 
of Remedy 

Not applicable. Easiest to monitor. Groundwater monitoring 
would provide assessment of contaminant 
presence, migration, and changes in site 
conditions. 

More difficult to monitor because in addition 
to monitoring COCs, have to monitor 
effectiveness of EISB and ISCO and make 
adjustments. 

Ability to Obtain Approvals and 
Coordinate with Other 
Agencies 

None Expected. Easy. Easy. 

Availability of Treatment, 
Storage Capacities, and 
Disposal Services 

Not required. Not required. Not required. 

Availability of Equipment, 
Specialists, and Materials 

Not required. Many companies with trained personnel, 
equipment, and materials would be available 
to perform monitoring well installation, long-
term monitoring, and 5-year reviews. 

Many companies with trained personnel, 
equipment, and materials would be available 
to perform monitoring well installation, EISB 
injection, ISCO injection, long-term 
monitoring, and 5-year reviews. 

Availability of Technology Not required. Not applicable. Not applicable. 
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CRITERION ALTERNATIVE G-1: 
NO ACTION 

ALTERNATIVE G-2: 
MNA AND LUCS 

ALTERNATIVE G-3: 
IN SITU TREATMENT, MNA, AND LUCS 

COST 
Capital Cost -- $194,000 $7,412,200 
Annual O&M and Monitoring 
Costs (Year 1) 

-- $152,800 (PV $149,900) $395,500  (PV $391,600) 

Annual O&M and Monitoring 
Costs (Year 2) 

-- $152,800 (PV $147,100) $292,600 (PV $286,800) 

Annual O&M and Monitoring 
Costs (Year 3 through 5) 

 $40,400 (PV $112,600) $76,400 (PV $220,300) 

Annual O&M and Monitoring 
Costs (Years 6 through 15) 

-- $40,400 (PV $332,400) $30,200 (through Year 10) (PV $139,600) 

Annual O&M and Monitoring 
Costs (Years 16 through 30) 

-- $20,400 (PV $199,400) -- 

Five-Year Reviews (per event) -- $15,000 (PV $65,600) $15,000 (PV $27,900) 

Present Worth Cost (3) $0 $1,201,000 $8,478,300 
 

Notes 
1. The Attainment Area for groundwater corresponds to the entire site boundary (see Figures 5-1 and 5-2).  
2. Treatment alternative G-3 included for order-of-magnitude comparison to MNA alone (G-2). 
3. Present worth cost (or present value [PV]) is based on real discount rate of 1.9 percent for 30 years for Alternative G-2 and 1 percent for 10 years for Alternative G-3 (OMB, December 2013) 
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EXCEEDANCES OF CRITERIA IN SOIL
FEASIBILITY STUDY

ON-SHORE DERECKTOR SHIPYARD
NAVAL STATION NEWPORT, RHODE ISLAND

Map by: MC 4/16/14
Approved: EC 4/16/14

Project #:  112G04095

Map Location

0 150 30075
Scale in Feet

±

Surface Soil Subsurface Soil

Sampling Locations
#*

No exceedances of RIDEM
criteria

!(

Exceeds RIDEM Residential
DEC and background, but below 
Industrial DEC 

")

Exceeds RIDEM Residential
DEC and background, but below
Industrial DEC. Also exceeds
RIDEM GA Leachability Criteria

!(
Exceeds RIDEM Industrial DEC
and background

")

Exceeds RIDEM Industrial DEC
and background. Also exceeds
RIDEM GA Leachability Criteria

!(

Exceeds RIDEM Residential 
and/or Industrial DEC, 
but below background

")

Exceeds RIDEM Residential 
and/or Industrial DEC, 
but below background.
Also exceeds RIDEM GA 
Leachability Criteria

")
Exceeds RIDEM GA Leachability 
Criteria
Paved

D Below Water Table
No further CERCLA action 
for Soils
CERCLA  Action Required 
for soils

Source: ESRI, i-cubed, USDA FSA, USGS
AEX, GeoEye, Getmapping, Aerogrid, IGP
RIDEM- Rhode Island Department of
Environmental Management Remediation
Regulations, November 2011
Bing Maps aerial:
Aerial photograph from ESRI Bing Maps map service
(© 2010 Microsoft Corporation and its data suppliers).
Note: See soil data and criteria exceedances
in Appendix A (A.1).
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FIGURE 1-7B
EXCEEDANCES OF CRITERIA IN 

GROUNDWATER (2011)
FEASIBILITY STUDY

ON-SHORE DERECKTOR SHIPYARD
NAVAL STATION NEWPORT, RHODE ISLAND

Map by: MC 3/11/14
Approved: EC 3/11/14

Project #:  112G04095
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Source: ESRI, i-cubed, USDA FSA, USGS
AEX, GeoEye, Getmapping, Aerogrid, IGP
RIDEM- Rhode Island Department of
Environmental Management Remediation
Regulations, November 2011
Bing Maps aerial:
Aerial photograph from ESRI Bing Maps map service
(© 2010 Microsoft Corporation and its data suppliers).
Note: See groundwater data and criteria exceedances
in Appendix A (A.2).

Narragansett Bay

Bldg 7

Building 6

Pier 1

±

Groundwater CERCLA action is site-wide.



PRIMARY SECONDARY
PRIMARY RELEASE SECONDARY RELEASE EXPOSURE EXPOSURE HUMAN
SOURCE MECHANISM SOURCE MECHANISM MECHANISM ROUTES RECEPTORS

Tr
es

pa
ss

er
 (1

)

C
on

st
ru

ct
io

n 
W

or
ke

r (
1)

In
du

st
ria

l W
or

ke
r (

1)

H
yp

ot
he

tic
al

 R
es

id
en

t (
2)

Inhalation    

Ingestion   
Dermal Contact   
Inhalation of Volatiles  
Vapor Intrusion  

Incidental Ingestion    
Dermal Contact    

     LEGEND
 Exposure Pathway To Be Quantitatively Evaluated In The Risk Assessment (1) Potential Receptor Under Current Or Future Land Use

(2) Potential (But Unlikely) Receptor Under Future Land Use.  Evaluated
For Decision-Making Purposes.

FIGURE 1-8
HUMAN HEALTH CONCEPTUAL SITE MODEL

FEASIBILITY STUDY
ON-SITE DERECKTOR SHIPYARD

NAVAL STATION NEWPORT, RHODE ISLAND

Contaminated Source 
Area: Surface and 
Subsurface Soils

Dust and/or 
Volatile 

Emissions

Infiltration/ 
Percolation of 

Air

Soils

Groundwater

Infiltration/ 
Percolation to 
Groundwater

Immersion in 
Air

Direct Contact

Direct Contact



!(

!(

!(

!(

GF

%,

%,

GF

!(

!(

!(

!( GF
!(
GF

%,
%,

!(
!( !(!(

GF !(

%,

%,

%, %,

!(

%,

GF

GF

!(

!(

!(

!(

!(

!(

GF

!(

GF

Central 
Area

Southern
Area

Northern 
Area

TP-28

TP-27

TP-26

TP-23

TP-22

TP-21

TP-20

TP-19

TP-18 TP-17

TP-16

TP-15

TP-14

TP-12
TP-11

TP-10

TP-09

TP-08
TP-07

SB224
SB217SB216

SB215

SB209 SB208

SB207

SB206
SB205SB204

SB-11

MW-12

MW-11

MW-09

MW-08

MW-07

MW-06

MW-05

MW-04

MW-03

MW-02

Bing Maps aerial:
Aerial photograph from ESRI Bing Maps map service
(© 2010 Microsoft Corporation and its data suppliers).

\\GIS_files\Newport_RI\MAP_DOCS\MXD\Site_19\site19_soilprg.mxd MMC 03112014

!(

!(

!(

!(

GF

!(

!(

!(

!(

!(

&-

!(!(

!(

GF

!(!(

GF!(

GF

&-

!( GF
!(

!(

GFGFGF
GF&-

!(

!(

!(

!(

GF

GF

!(

&- &-

!(

&-

!(

!(

!(

!(

!(

!(

!(

!(

!(

GF

GF

&-

!(

!(

!(

Central 
Area

Southern 
Area

Northern 
Area

TP-28

TP-27

TP-26

TP-25

TP-24

TP-23

TP-22

TP-21

TP-20

TP-19

TP-18

TP-17

TP-16

TP-15

TP-14

TP-13

TP-12
TP-11

TP-10

TP-09

TP-08

TP-06

TP-05

TP-02

TP-01

SB214SB213

SB212

SB211
SB210

SB207
SB206

SB205SB204

SB202

SB201

SB-15SB-14

SB-10 SB-09

SB-06

SB-04

SB-03

SB-01

MW-12

MW-11

MW-09

MW-08

MW-07

MW-06

MW-05

MW-04

MW-03

MW-02

TP-DPSOIL

S-42-5 
(Sump S-42)

FIGURE- 2-1

SOIL PRG EXCEEDANCES
FEASIBILITY STUDY

ON-SHORE DERECKTOR SHIPYARD
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Approved: EC 3/11/14

Project #:  112G04095
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AEX, GeoEye, Getmapping, Aerogrid, IGP
Bing Maps aerial:
Aerial photograph from ESRI Bing Maps map service
(© 2010 Microsoft Corporation and its data suppliers).
Note: See soil PRG exceedance data in Table 2-10a
(surface soil) and Table 2-10b (subsurface soil).
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FIGURE 2-2
GROUNDWATER PRG EXCEEDANCES (2011)

FEASIBILITY STUDY
ON-SHORE DERECKTOR SHIPYARD

NAVAL STATION NEWPORT, RHODE ISLAND

Map by: MC 3/11/14
Approved: EC 3/11/14

Project #:  112G04095
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Source: ESRI, i-cubed, USDA FSA, USGS
AEX, GeoEye, Getmapping, Aerogrid, IGP
RIDEM- Rhode Island Department of
Environmental Management Remediation
Regulations, November 2011
Bing Maps aerial:
Aerial photograph from ESRI Bing Maps map service
(© 2010 Microsoft Corporation and its data suppliers).
Note: See PRG exceedance data in Table 2-12.
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FIGURE 4-1
SOIL ALTERNATIVE S-2

COVER AND LUCs
FEASIBILITY STUDY

ON-SHORE DERECKTOR SHIPYARD
NAVAL STATION NEWPORT, RHODE ISLAND

Map by: MC 4/16/14
Approved: EC 4/16/14

Project #:  112G04095
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Source: ESRI, i-cubed, USDA FSA, USGS
AEX, GeoEye, Getmapping, Aerogrid, IGP
RIDEM- Rhode Island Department of
Environmental Management Remediation
Regulations, November 2011
Bing Maps aerial:
Aerial photograph from ESRI Bing Maps map service
(© 2010 Microsoft Corporation and its data suppliers).
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FIGURE 4-2
SOIL ALTERNATIVE S-3

COVER, EXCAVATION AND OFF-SITE DISPOSAL, 
AND LUCs

FEASIBILITY STUDY
ON-SHORE DERECKTOR SHIPYARD

NAVAL STATION NEWPORT, RHODE ISLAND

Map by: MC 4/16/14
Approved: EC 4/16/14

Project #:  112G04095
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Source: ESRI, i-cubed, USDA FSA, USGS
AEX, GeoEye, Getmapping, Aerogrid, IGP
RIDEM- Rhode Island Department of
Environmental Management Remediation
Regulations, November 2011
Bing Maps aerial:
Aerial photograph from ESRI Bing Maps map service
(© 2010 Microsoft Corporation and its data suppliers).
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FIGURE 5-1

GROUNDWATER ALTERNATIVE G-2
MNA and LUCs

FEASIBILITY STUDY
ON-SHORE DERECKTOR SHIPYARD

NAVAL STATION NEWPORT, RHODE ISLAND

Map by: MC 3/12/14

Approved: EC 3/12/14

Project #:  112G04095

Map Location
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#* Groundwater PRG exceeded in 2011
&< Former or Unusable Monitoring Well
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Other Monitoring Well Sampled in 2011
(no criteria/ARAR exceedance)
Site-Wide Groundwater PRG Attainment Area

Source: ESRI, i-cubed, USDA FSA, USGS
AEX, GeoEye, Getmapping, Aerogrid, IGP

RIDEM- Rhode Island Department of
Environmental Management Remediation
Regulations, November 2011

Bing Maps aerial:
Aerial photograph from ESRI Bing Maps map service
(© 2010 Microsoft Corporation and its data suppliers).

ARAR- Apllicable or Relevant and Appropriate
Requirement
LUC(s)- Land Use Control(s)
MNA- Monitored Natural Attenuation
PRG- Preliminary Remediation Goal
TRZ- Target Remediation Zone

Note: See groundwater PRG exceedance data in Table 2-12.
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(LUC Boundary for groundwater medium 
and TRZ for MNA)

No PRG exceedance in 2011 (note that wells
MW09 and MW104 were not sampled in 2011).
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Bing Maps aerial:
Aerial photograph from ESRI Bing Maps map service
(© 2010 Microsoft Corporation and its data suppliers).

ARAR- Apllicable or Relevant and Appropriate
Requirement
LUC(s)- Land Use Control(s)
MNA- Monitored Natural Attenuation
PRG- Preliminary Remediation Goal
TRZ- Target Remediation Zone

Note: See groundwater PRG exceedance data in Table 2-12.
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(LUC Boundary for groundwater medium 
and TRZ for MNA)

No PRG exceedance in 2011 (note that wells
MW09 and MW104 were not sampled in 2011).
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APPENDIX A 

HISTORICAL INFORMATION 

 
 
A.1 Tabulated Soil Data 

Table Soil 1 – Surface Soil Data and Exceedances of RIDEM Criteria 
 Table Soil 2 – Subsurface Soil Data and Exceedances of RIDEM Criteria 

A.2 Tabulated Groundwater Data 
Table Groundwater 1 – Y1996 Groundwater Data and Exceedances of Criteria 

 Table Groundwater 2 – Y2011 Groundwater Data and Exceedances of Criteria 

A.3 Other Historical Data 
 Figure A-1 – 1996 Sample Locations 
 Figure A-2 – 2011 Sample Locations 
 1996 Analytical Data (i.e., Appendix B tables from the SASE Report [B&RE, 1997]) 
 1996 Tag Map (Figure 4-6A from the SASE Report [B&RE, 1997]) 
 2011 Analytical Data (i.e., Appendix E tables from the SASE Addendum Report [Tt, 2013]) 
 2011 Tag Maps (Figures 4-1 through 4-5 from the SASE Addendum Report [Tt, 2013]) 
 2011 Background Data (Appendix G from the SASE Addendum Report [Tt, 2013]) 
 
 



Table A.1 - Soil 1 - Surface Soil Data and Exceedances of RIDEM Criteria
Current Site Conditions (Post-Removal Action[s])

On-Shore Derecktor Shipyard, NAVSTA Newport, Rhode Island
PAGE 1 of 4

LOCATION ID MW-02 MW-03 MW-04 MW-11 MW-12 SB-11 SB205 SB206 SB207 TP-16 TP-19
SAMPLE ID DSY-S-MW02-

SS01
DSY-S-MW03-
0_501

DSY-S-MW04-
SS01

DSY-S-MW11-
0001

DSY-S-MW12-
SS01

DSY-SB-11-0002 DSY-SB204-SO-
0002

DSY-SB204-SO-
0002-D

DSY-SB205-SO-
0002

DSY-SB206-SO-
0002

DSY-SB207-SO-
0002

DSY-S-TP16-
0001

DSY-S-TP18-
0001

DSY-S-TP18-
0001-D

DSY-S-TP19-
0001

(duplicate?) (duplicate) (duplicate)
SAMPLE DATE 08/08/96 08/05/96 08/12/96 07/31/96 08/06/96 09/05/96 02/14/11 02/14/11 02/15/11 02/14/11 02/15/11 07/25/96 07/24/96 07/24/96 07/24/96

 DEPTH INTERVAL (ft) 0.5 - 1.5 0.5 - 1 0.5 - 1.5 0 - 1 0.5 - 1.5 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 1 0 - 1 0 - 1 0 - 1
Paved/Unpaved Unpaved Unpaved Unpaved Unpaved Unpaved Unpaved Paved Paved Unpaved Paved Unpaved Paved Paved Paved Paved

HHRA Subarea North North North North North North North North North North North
Volatiles (µg/kg) (none exceeded)
Semivolatiles (µg/kg)

BENZO(A)ANTHRACENE 900 7,800 350  U 330  U 350  U 350  U 330  U 410  UJ 22.5  J 17.9  UJ 232  J 3.56  UJ 31.8  J 12000  U 380  U 380  U 380  U
BENZO(A)PYRENE 400 800 240,000 350  U 330  U 350  U 350  U 330  U 410  UJ 14.5  J 17.9  U 165 3.56  U 29.6  J 12000  U 380  U 380  U 380  U
BENZO(B)FLUORANTHENE 900 7,800 350  U 330  U 350  U 350  U 330  U 410  UJ 22.1  J 17.9  U 263 3.56  U 54 12000  U 380  U 380  U 380  U
BENZO(G,H,I)PERYLENE 800 10,000,000 350  U 330  U 350  U 350  U 330  U 410  UJ 18  U 17.9  U 119 1.92  J 25.8  J 12000  U 380  U 380  U 380  U
BENZO(K)FLUORANTHENE 900 78,000 350  U 330  U 350  U 350  U 330  U 410  UJ 18  U 17.9  U 92.4 3.56  U 15.8  J 12000  U 380  U 380  U 380  U
CHRYSENE 400 780,000 350  U 330  U 350  U 350  U 330  U 410  UJ 24.1  J 17.9  U 238 3.56  U 39.8 12000  U 380  U 380  U 380  U
DIBENZO(A,H)ANTHRACENE 400 800 350  U 330  U 350  U 350  U 330  U 410  UJ 18  U 17.9  U 124 3.56  U 17.2  U 12000  U 380  U 380  U 380  U
INDENO(1,2,3-CD)PYRENE 900 7,800 350  U 330  U 350  U 350  U 330  U 410  UJ 15.1  J 17.9  U 99.1 3.56  U 24.6  J 12000  U 380  U 380  U 380  U
NAPHTHALENE 54,000 10,000,000 800 350  U 330  U 350  U 350  U 330  U 410  UJ 18  U 17.9  U 18.9  U 3.56  U 18.4  J 12000  U 380  U 380  U 380  U

Pesticides/PCBs (µg/kg) (none exceeded)
Inorganics (mg/kg)

ARSENIC 7 7 13 3 3.3 4.9 3.8 2.8 2.9  U 3.35 3.57 9.81 2.41 6.16 4.7 4.2  J 5  J 2.6  J
BERYLLIUM 1.5 1.5 0.58 0.19  U 0.2  U 0.2  U 0.21  U 0.19  U 0.21  U 0.243  J 0.234  J 0.658 0.38 0.462  J 1.1 0.18  J 0.23  J 0.21  U
CHROMIUM 390 10,000 16 7.8 8.8 6.9  UJ 6.5  U 7.4 6.7 9.16 8.14 16.1 9.79 9.58 24.1 6.6 7 7.9
COBALT 9 4.4 3.5  U 4.6 8 2.6 4.6  U 4.55 4.05 9.56 3.94 6.42 14.7 8 8 3.4
IRON 24,200 12800 13100  J 12100 11900  J 11500 12900 16100 14700 27100 13900 19600 19600 15400 17400 11200
LEAD 150 500 40 3.7  J 20.1 7  J 4.8 2.3  J 8  J 4.18  J 3.95  J 50.6  J 3.38  J 24.9  J 85.5 20.6  J 14.8  J 3.7  J
MANGANESE 390 10,000 349 137  J 111 149 268 81.4  J 135  J 148  J 135  J 337  J 155  J 149  J 187 284  J 299  J 84.1  J

Butyl Tins (µg/kg) (none exceeded)
DIBUTYLTIN 50  U 50  U 50  U 50  UJ 50  U 50  UJ NA NA NA NA NA 33 5.2  J 5.3  J 50  U
MONOBUTYLTIN 50  U 50  U 50  U 50  UJ 50  U 50  UJ NA NA NA NA NA 33 50  UJ 49  U 50  U
TETRABUTYLTIN 50  U 50  U 50  U 50  UJ 50  U 50  UJ NA NA NA NA NA 50  U 50  UJ 49  U 50  U
TRIBUTYLTIN 50  U 50  U 50  U 50  UJ 50  U 50  UJ NA NA NA NA NA 30  J 3.6  J 49  U 50  U

Petroleum Hydrocarbons (mg/kg)
TPH-GRO 500 2,500 500 NA NA NA NA NA NA 7.08  U 12.8 29.8 7.11  U 31.6 NA NA NA NA
TPH-DRO 500 2,500 500 NA NA NA NA NA NA 5.87  U 4.28  U 4.48  U 5.52  U 4.06  U NA NA NA NA
Total TPH 500 2,500 500 77  UJ 81  U 61  U 77  UJ 83  U 84  U NA NA NA NA NA 4900 170 120  U 310

TCLP Metals (µg/L)
ARSENIC 4  U 4  U 4  U 4  U 4  U 4.4  J NA NA NA NA NA 6.2  UJ 4  U 4  U 4  U
CHROMIUM 1,100 6  U 6  U 6  U 6  U 6  U 40.5  J NA NA NA NA NA 6.5  UJ 10.2  UJ 6.1  UJ 6  U
LEAD 40 1  U 1  U 5.7 1  U 1.1  UJ 4.5  U NA NA NA NA NA 71.8 12.4 12.1 1.9  UJ

Exceeds RIDEM Industrial DEC and background
Exceeds RIDEM Residential DEC and background, but below Industrial DEC
Exceeds RIDEM Residential and/or Industrial DEC, but is below background
Exceeds RIDEM GA Leachability Criteria
HHRA Subarea - Five subareas for investigation and risk assessment:  North Waterfront
   (North); Central Shipyard (CSY); PCB Removal Area (PCB); Building 234 Area (B234); South Waterfront (South)
µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value           ND - Not detected (unknown detection limit)
U - Not detected above associated value (detection limit)
J - estimated value between the Practical Quanitation Limit and the Method Detection Limit
B - Laboratory blank contamination      R - Value is rejected (unusable data)
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Table A.1 - Soil 1 - Surface Soil Data and Exceedances of RIDEM Criteria
Current Site Conditions (Post-Removal Action[s])

On-Shore Derecktor Shipyard, NAVSTA Newport, Rhode Island
PAGE 2 of 4

LOCATION ID
SAMPLE ID

(duplicate?)
SAMPLE DATE

 DEPTH INTERVAL (ft)
Paved/Unpaved

HHRA Subarea
Volatiles (µg/kg) (none exceeded)
Semivolatiles (µg/kg)

BENZO(A)ANTHRACENE 900 7,800
BENZO(A)PYRENE 400 800 240,000
BENZO(B)FLUORANTHENE 900 7,800
BENZO(G,H,I)PERYLENE 800 10,000,000
BENZO(K)FLUORANTHENE 900 78,000
CHRYSENE 400 780,000
DIBENZO(A,H)ANTHRACENE 400 800
INDENO(1,2,3-CD)PYRENE 900 7,800
NAPHTHALENE 54,000 10,000,000 800

Pesticides/PCBs (µg/kg) (none exceeded)
Inorganics (mg/kg)

ARSENIC 7 7 13
BERYLLIUM 1.5 1.5 0.58
CHROMIUM 390 10,000 16
COBALT 9
IRON 24,200
LEAD 150 500 40
MANGANESE 390 10,000 349

Butyl Tins (µg/kg) (none exceeded)
DIBUTYLTIN
MONOBUTYLTIN
TETRABUTYLTIN
TRIBUTYLTIN

Petroleum Hydrocarbons (mg/kg)
TPH-GRO 500 2,500 500
TPH-DRO 500 2,500 500
Total TPH 500 2,500 500

TCLP Metals (µg/L)
ARSENIC
CHROMIUM 1,100
LEAD 40

Exceeds RIDEM Industrial DEC and background
Exceeds RIDEM Residential DEC and background, but below Industrial DEC
Exceeds RIDEM Residential and/or Industrial DEC, but is below background
Exceeds RIDEM GA Leachability Criteria
HHRA Subarea - Five subareas for investigation and risk assessment:  North Waterfront
   (North); Central Shipyard (CSY); PCB Removal Area (PCB); Building 234 Area (B234); South Waterfront (South)
µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value           ND - Not detected (unknown detection limit)
U - Not detected above associated value (detection limit)
J - estimated value between the Practical Quanitation Limit and the Method Detection Limit
B - Laboratory blank contamination      R - Value is rejected (unusable data)
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TP-20 TP-21 TP-22 TP-23 TP-27 TP-28 MW-07 TP-11 TP-12 TP-15 TP-17 MW-06
DSY-S-TP20-
0001

DSY-S-TP21-
0001

DSY-S-TP22-
0001

DSY-S-TP23-
0001

DSY-S-TP27-
0001

DSY-S-TP28-
0001

DSY-S-MW05-
SS01

DSY-S-MW05-
SS01-D

DSY-S-MW07-
0001

DSY-S-TP11-
0001

DSY-S-TP12-
0001

DSY-S-TP15-
0001

DSY-S-TP17-
0001

DSY-S-MW06-
SS01

(duplicate)
07/24/96 07/24/96 07/24/96 07/23/96 08/22/96 08/21/96 08/19/96 08/19/96 08/14/96 07/26/96 07/26/96 07/25/96 07/25/96 08/30/96
0 - 1 0 - 1 0 - 1 0 - 1 0 - 1 0 - 1 0.5 - 1.5 0.5 - 1.5 0 - 1 0 - 1 0 - 1 0 - 1 0 - 1 0.5 - 1.5
Paved Paved Paved Paved Paved Paved Paved Paved Unpaved Unpaved Unpaved Paved Paved Unpaved
North North North North North North CSY CSY CSY CSY CSY PCB

380  U 370  U 360  U 370  U 350  U 710  J 330  U 330  U 400  UJ 350  U 350  U 410  J 140  J 130  J
380  U 370  U 360  U 370  U 350  U 680  J 330  U 330  U 400  UJ 350  U 350  U 86  J 140  J 120  J
380  U 370  U 360  U 370  U 350  U 1000  J 330  U 330  U 400  UJ 350  U 350  U 410  J 230  J 180  J
380  U 370  U 360  U 370  U 350  U 3700  UJ 330  U 330  U 400  UJ 350  U 350  U 110  J 130  J 72  J
380  U 370  U 360  U 370  U 350  U 3700  UJ 330  U 330  U 400  UJ 350  U 350  U 360  J 350  UJ 86  J
380  U 370  U 360  U 370  U 350  U 690  J 330  U 330  U 400  UJ 350  U 350  U 420  J 120  J 140  J
380  U 370  U 360  U 370  U 350  U 3700  UJ 330  U 330  U 400  UJ 350  U 350  U 370  UJ 350  UJ 360  UJ
380  U 370  U 360  U 370  U 350  U 520  J 330  U 330  U 400  UJ 350  U 350  U 150  J 140  J 71  J
380  U 370  U 360  U 370  U 350  U 3700  UJ 330  U 330  U 400  UJ 350  U 350  U 370  UJ 350  UJ 360  UJ

4.5  J 5.1  J 5.3  J 8.8  J 3.3  UJ 10.9  J 5.8 4.9 23.9 24.4 20.1 19.3 3.9 10.4
0.23  J 0.21  J 0.19  U 0.31  J 0.15  UJ 0.38  J 0.26  J 0.26  J 0.38  J 0.41  J 0.42  J 0.47 0.23  J 0.45

7.7 5.2 5.8 9.2 5.3  J 12  J 10 9.6 15.8 15.6 18.2 16.8 11 15.8  J
8.6 9.1 7.9 9.8 6.4  J 7.3  J 9.3 8.6 14.7 14.4  J 14.4  J 12.2  J 7.6  J 22.7

18100 15900 15900 19400 13200 19100 18000 19000 31000 31800 32500 31200 23200 30600
14.2  J 9.5  J 9.8  J 10.8  J 13.8  J 115  J 5.8  J 21.2  J 9.2  J 10.3 14.7 27.4 26.2 18.1  J
306  J 322  J 259  J 340  J 218  J 314  J 323 272 448 445  J 421  J 349  J 325  J 619

50  U 50  U 49  UJ 49  UJ 50  UJ 50  U 49  U 50  U 50  U 50  U 50  UJ 50  U 50  U 49  U
50  U 50  U 49  UJ 49  UJ 50  UJ 50  U 49  U 50  U 50  U 50  U 50  UJ 50  U 50  U 49  U
2.5  J 3.7  J 5.8  J 3.8  J 50  UJ 50  U 49  U 50  U 50  U 50  U 50  UJ 8.8  J 50  U 49  U
50  U 50  U 49  UJ 9.9  J 50  UJ 50  U 49  U 50  U 50  U 50  U 50  UJ 4.8  J 50  U 49  U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
200 170  U 160  U 290 61 130  J 58  U 65  U 70  U 49  U 2000  J 68 170 72

4  U 4  U 4  U 4  U 4  U 4  U 4  U 4.6  J 5.7  J 4  U 4  U 5.3  UJ 4  U 4  U
9.8  UJ 12  UJ 6  U 6.3  UJ 16.6 6  U 6  U 6  U 6  U 6  U 6  U 6  U 7.1  UJ 13.6

9.7 4.4  U 3.3  U 5.2  U 5.7  U 71.9 1  U 1  U 1.8  UJ 1  U 12.8 21.1 13.1 6.2  UJ

MW-05

CSY



Table A.1 - Soil 1 - Surface Soil Data and Exceedances of RIDEM Criteria
Current Site Conditions (Post-Removal Action[s])

On-Shore Derecktor Shipyard, NAVSTA Newport, Rhode Island
PAGE 3 of 4

LOCATION ID
SAMPLE ID

(duplicate?)
SAMPLE DATE

 DEPTH INTERVAL (ft)
Paved/Unpaved

HHRA Subarea
Volatiles (µg/kg) (none exceeded)
Semivolatiles (µg/kg)

BENZO(A)ANTHRACENE 900 7,800
BENZO(A)PYRENE 400 800 240,000
BENZO(B)FLUORANTHENE 900 7,800
BENZO(G,H,I)PERYLENE 800 10,000,000
BENZO(K)FLUORANTHENE 900 78,000
CHRYSENE 400 780,000
DIBENZO(A,H)ANTHRACENE 400 800
INDENO(1,2,3-CD)PYRENE 900 7,800
NAPHTHALENE 54,000 10,000,000 800

Pesticides/PCBs (µg/kg) (none exceeded)
Inorganics (mg/kg)

ARSENIC 7 7 13
BERYLLIUM 1.5 1.5 0.58
CHROMIUM 390 10,000 16
COBALT 9
IRON 24,200
LEAD 150 500 40
MANGANESE 390 10,000 349

Butyl Tins (µg/kg) (none exceeded)
DIBUTYLTIN
MONOBUTYLTIN
TETRABUTYLTIN
TRIBUTYLTIN

Petroleum Hydrocarbons (mg/kg)
TPH-GRO 500 2,500 500
TPH-DRO 500 2,500 500
Total TPH 500 2,500 500

TCLP Metals (µg/L)
ARSENIC
CHROMIUM 1,100
LEAD 40

Exceeds RIDEM Industrial DEC and background
Exceeds RIDEM Residential DEC and background, but below Industrial DEC
Exceeds RIDEM Residential and/or Industrial DEC, but is below background
Exceeds RIDEM GA Leachability Criteria
HHRA Subarea - Five subareas for investigation and risk assessment:  North Waterfront
   (North); Central Shipyard (CSY); PCB Removal Area (PCB); Building 234 Area (B234); South Waterfront (South)
µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value           ND - Not detected (unknown detection limit)
U - Not detected above associated value (detection limit)
J - estimated value between the Practical Quanitation Limit and the Method Detection Limit
B - Laboratory blank contamination      R - Value is rejected (unusable data)
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SB209 SB215 SB216 SB217 TP-14 MW-08 TP-07
DSY-SO-SB208-
000.5

DSY-SO-SB208-
000.5-D

DSY-SO-SB209-
0.30.7

DSY-SO-SB215-
000.5

DSY-SO-SB216-
000.5

DSY-SO-SB217-
000.5

DSY-SO-SB224-
000.5

DSY-SO-SB224-
000.5-D

B6-S1 DSY-S-MW08-
SS01

DSY-S-MW09-
0001

MW09TP01 DSY-S-TP07-
0001

DSY-S-TP08-
0001

DSY-S-TP08-
0001-D

(duplicate) (duplicate) (duplicate)
02/25/11 02/25/11 02/25/11 02/22/11 02/22/11 02/22/11 02/22/11 02/22/11 01/20/99 08/27/96 08/28/96 02/19/99 07/29/96 07/29/96 07/29/96
0 - 0.5 0 - 0.5 0.3 - 0.7 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0.25 - 0.5 0.5 - 1.5 0 - 1 0 - 1.5 0 - 1 0 - 1 0 - 1
Unpaved Unpaved Paved Unpaved Unpaved Unpaved Unpaved Unpaved Paved Unpaved Unpaved Unpaved Unpaved Paved Paved

PCB PCB PCB PCB PCB B234 B234

149  J 51.5  J 5740 NA NA NA NA NA 42  J 200  J 470  J 110  J 170  J 350  U 340  U
129  J 46.3  J 4920 NA NA NA NA NA 410  U 170  J 410  J 100  J 200  J 350  U 340  U
194  J 67.4  J 7120 NA NA NA NA NA 50  J 230  J 660  J 140  J 410  J 36  J 77  J

59.5  J 28.4  J 2070 NA NA NA NA NA 410  U 88  J 190  J 48  J 1700  U 350  U 340  U
71.2  J 28.8  J 2480 NA NA NA NA NA 410  U 87  J 270  J 76  J 1700  U 350  U 340  U
161  J 48.1  J 5650 NA NA NA NA NA 45  J 220  J 580  J 120  J 310  J 350  U 41  J

24.7 10.1  J 820 NA NA NA NA NA 410  U 360  UJ 62  J 360  U 1700  U 350  U 340  U
55.1  J 23.5  J 2070 NA NA NA NA NA 410  U 80  J 190  J 48  J 1700  U 350  U 340  U
24.5  J 14.7  J 751 NA NA NA NA NA 410  U 360  UJ 360  UJ 360  U 1700  U 350  U 340  U

21.8  J 21.6  J 10.4  J NA NA NA NA NA 13 19.2 5.3 13 3.9 4.9 7.4
0.57  J 0.576 0.463 NA NA NA NA NA NA 3.5 0.2  U 0.5  U 0.18  J 0.21  J 0.24  J

14.6 13.9 12.8 NA NA NA NA NA 10 40.2  J 13.7  J 130 12.3 15 16
14.6  J 13.9  J 8.62  J NA NA NA NA NA NA 23.9 7 11 5.4 7.9 8.6
32000 28800 22500 NA NA NA NA NA NA 32900 16900 59000 14500 19500 21100
18.4  J 16.4  J 26.5  J NA NA NA NA NA 18 189  J 23.4  J 63 17.2  J 52.8  J 50.2  J

435 348 293 NA NA NA NA NA NA 489 307 760 195 291 310

NA NA NA NA NA NA NA NA NA 50  UJ 49  UJ NA 50  U 49  U 50  U
NA NA NA NA NA NA NA NA NA 50  UJ 49  UJ NA 50  U 49  U 50  U
NA NA NA NA NA NA NA NA NA 50  UJ 49  UJ NA 50  U 49  U 50  U
NA NA NA NA NA NA NA NA NA 6.9  J 49  UJ NA 50  U 49  U 50  U

44.8 35.5 366 NA NA NA NA NA NA NA NA NA NA NA NA
2.83  J 4.82  J 3.74  U NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA 15  U 270 77 55 51  U 51  U 52  U

NA NA NA NA NA NA NA NA NA 6.3  UJ 4  U NA 4  U 4  U 4  U
NA NA NA NA NA NA NA NA NA 8.7  J 6  U NA 6  U 39.5  J 52.4  J
NA NA NA NA NA NA NA NA NA 81.3  J 16.4  J NA 9.6 90.5 114

TP-08MW-09SB208 SB224

B234B234PCB PCB



Table A.1 - Soil 1 - Surface Soil Data and Exceedances of RIDEM Criteria
Current Site Conditions (Post-Removal Action[s])

On-Shore Derecktor Shipyard, NAVSTA Newport, Rhode Island
PAGE 4 of 4

LOCATION ID
SAMPLE ID

(duplicate?)
SAMPLE DATE

 DEPTH INTERVAL (ft)
Paved/Unpaved

HHRA Subarea
Volatiles (µg/kg) (none exceeded)
Semivolatiles (µg/kg)

BENZO(A)ANTHRACENE 900 7,800
BENZO(A)PYRENE 400 800 240,000
BENZO(B)FLUORANTHENE 900 7,800
BENZO(G,H,I)PERYLENE 800 10,000,000
BENZO(K)FLUORANTHENE 900 78,000
CHRYSENE 400 780,000
DIBENZO(A,H)ANTHRACENE 400 800
INDENO(1,2,3-CD)PYRENE 900 7,800
NAPHTHALENE 54,000 10,000,000 800

Pesticides/PCBs (µg/kg) (none exceeded)
Inorganics (mg/kg)

ARSENIC 7 7 13
BERYLLIUM 1.5 1.5 0.58
CHROMIUM 390 10,000 16
COBALT 9
IRON 24,200
LEAD 150 500 40
MANGANESE 390 10,000 349

Butyl Tins (µg/kg) (none exceeded)
DIBUTYLTIN
MONOBUTYLTIN
TETRABUTYLTIN
TRIBUTYLTIN

Petroleum Hydrocarbons (mg/kg)
TPH-GRO 500 2,500 500
TPH-DRO 500 2,500 500
Total TPH 500 2,500 500

TCLP Metals (µg/L)
ARSENIC
CHROMIUM 1,100
LEAD 40

Exceeds RIDEM Industrial DEC and background
Exceeds RIDEM Residential DEC and background, but below Industrial DEC
Exceeds RIDEM Residential and/or Industrial DEC, but is below background
Exceeds RIDEM GA Leachability Criteria
HHRA Subarea - Five subareas for investigation and risk assessment:  North Waterfront
   (North); Central Shipyard (CSY); PCB Removal Area (PCB); Building 234 Area (B234); South Waterfront (South)
µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value           ND - Not detected (unknown detection limit)
U - Not detected above associated value (detection limit)
J - estimated value between the Practical Quanitation Limit and the Method Detection Limit
B - Laboratory blank contamination      R - Value is rejected (unusable data)

R
ID

EM
 

R
es

id
en

tia
l D

EC

R
ID

EM
 

In
du

st
ria

l D
EC

R
ID

EM
 

G
A

 L
ea

ch
ab

ili
ty

 
C

rit
er

ia

B
ac

kg
ro

un
d

TP-09 TP-10 TP-26
DSY-S-TP09-
0001

DSY-S-TP10-
0001

DSY-S-TP26-
0001

07/29/96 07/29/96 07/26/96
0 - 1 0 - 1 0 - 1

Unpaved Unpaved Unpaved
B234 B234 B234

710  U 250  J 60  J
710  U 210  J 50  J
710  U 340  J 66  J
710  U 160  J 350  U
710  U 140  J 350  U
710  U 290  J 46  J
710  U 360  U 350  U
710  U 150  J 350  U
710  U 360  U 350  UJ

23.6 15.8 2.6
0.44 0.54 0.29  J

16 18.4 6.4
21.4 13.5 3.3

37200 26700 7770
12.8  J 62.5  J 9.7

597 448 157

50  U 50  U 49  U
50  UJ 50  U 49  U
11.4  J 50  U 49  U
2.1  J 50  U 49  U

NA NA NA
NA NA NA

53  U 61 320

4  U 4  U 4  U
6  U 6  U 6  U

2.5  U 41.6 29



Table A.1 - Soil 2 - Subsurface Soil Data and Exceedances of RIDEM Criteria
Current Site Conditions (Post-Removal Action[s])

On-Shore Derecktor Shipyard, NAVSTA Newport, Rhode Island
PAGE 1 of 8

LOCATION ID

SAMPLE ID DSY-S-MW02-
1820

DSY-S-MW02-
2426

DSY-S-MW02-
3436

DSY-S-MW03-
1618

DSY-S-MW03-
0810

DSY-S-MW04-
1618

DSY-S-MW04-
3234

DSY-S-MW04-
0810

DSY-S-MW11-
0103

DSY-S-MW11-
1113

DSY-S-MW11-
1113-D

DSY-S-MW11-
2729

DSY-S-MW11-
2931

DSY-S-MW11-
2931-D

(duplicate?) (duplicate) (duplicate)
SAMPLE DATE 08/08/96 08/08/96 08/09/96 08/05/96 08/05/96 08/12/96 08/13/96 08/12/96 07/31/96 08/01/96 08/01/96 08/01/96 08/01/96 08/01/96

DEPTH INTERVAL (ft) 18 - 20 24 - 26 34 - 36 16 - 18 8 - 10 16 - 18 32 - 34 8 - 10 1 - 3 11 - 13 11 - 13 27 - 29 29 - 31 29 - 31
Depth to Groundwater (ft) 9 9 9 8.1 8.1 9.8 9.8 9.8 6.4 6.4 6.4 6.4 6.4 6.4

Paved/Unpaved Unpaved Unpaved Unpaved Unpaved Unpaved Unpaved Unpaved Unpaved Unpaved Unpaved Unpaved Unpaved Unpaved Unpaved
HHRA Subarea

Volatiles (µg/kg) (none exceeded)
Semivolatiles (µg/kg)

BENZO(A)ANTHRACENE 900 7,800 420  U 360  U 380  U 360  U 400  U 420  U 380  U 400  U 350  U 350  U 350  U 370  U 380  U 360  U
BENZO(A)PYRENE 400 800 240,000 420  UJ 360  U 380  U 360  U 400  U 420  U 380  U 400  U 350  U 350  U 350  U 370  U 380  U 360  U
BENZO(B)FLUORANTHENE 900 7,800 420  UJ 360  U 380  U 360  U 400  U 420  U 380  U 400  U 350  U 350  U 350  U 370  U 380  U 360  U
BENZO(G,H,I)PERYLENE 800 10,000,000 420  UJ 360  U 380  U 360  U 400  U 420  U 380  U 400  U 350  U 350  U 350  U 370  U 380  U 360  U
BENZO(K)FLUORANTHENE 900 78,000 420  UJ 360  U 380  U 360  U 400  U 420  U 380  U 400  U 350  U 350  U 350  U 370  U 380  U 360  U
CHRYSENE 400 780,000 420  U 360  U 380  U 360  U 400  U 420  U 380  U 400  U 350  U 350  U 350  U 370  U 380  U 360  U
DIBENZO(A,H)ANTHRACENE 400 800 420  UJ 360  U 380  U 360  U 400  U 420  U 380  U 400  U 350  U 350  U 350  U 370  U 380  U 360  U
INDENO(1,2,3-CD)PYRENE 900 7,800 420  UJ 360  U 380  U 360  U 400  U 420  U 380  U 400  U 350  U 350  U 350  U 370  U 380  U 360  U
NAPHTHALENE 54,000 10,000,000 800 420  U 360  U 380  U 360  U 400  U 420  U 380  U 400  U 350  U 350  U 350  U 370  U 380  U 360  U

Pesticides/PCBs (µg/kg) (none exceeded)
Inorganics (mg/kg)

ARSENIC 7 7 20 4.3 4 6.6 9.9 7 7.3 4.9 3 3.7 3.3 3.1 14.6 14.7 13.3
BERYLLIUM 1.5 1.5 0.64 0.23  U 0.23  U 0.33  J 0.23  J 0.24  U 0.23  U 0.21  U 0.23  U 0.32  J 0.23  J 0.27  J 0.24  J 0.27  J 0.26  J
CHROMIUM 390 10,000 18 10.9  J 12.3 27.1  J 18.1 10.3 10.7  J 18.2  J 6  UJ 10 7.8  U 9.8 18.3 24.6 23
COBALT 17 5.2 7.1 19.8 15.4 6.7 5.9 9.6 2.6  U 8.5 5.4 4.9 10.2 11.7 10.6
IRON 39,173 13500 18600 40600 26800  J 15500  J 17000 24100 7440 14200  J 12800  J 14900  J 32000  J 44400  J 38200  J
LEAD 150 500 12 6  J 3.1  J 10  J 29.2 2.7 8.3  J 23.4  J 2.1  J 7.4 6.6 6.2 3.6 11.8 9.6
MANGANESE 390 10,000 1,037 97.9 159  J 385 370 113 149 155 89.2 376 180 181 203 334 280

Butyl Tins (µg/kg) (none exceeded)
DIBUTYLTIN 50  U 49  U 49  U 49  U 49  U 49  U 49  U 50  U 50  UJ 49  U 49  U 50  U 50  U 49  U
MONOBUTYLTIN 50  U 49  U 49  U 49  U 49  U 49  U 49  UJ 50  U 50  UJ 49  U 49  U 50  U 50  U 49  U
TETRABUTYLTIN 50  U 49  U 49  U 49  U 49  U 49  U 49  UJ 50  U 50  UJ 49  U 49  U 50  U 50  U 49  U
TRIBUTYLTIN 2.2  J 49  U 1.4  J 2.9  J 49  U 49  U 49  U 50  U 50  UJ 3.6  J 49  U 50  U 15.1  J 49  UJ

Petroleum Hydrocarbons (mg/kg)
TPH-GRO 500 2,500 500 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
TPH-DRO 500 2,500 500 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total TPH 500 2,500 500 76  U 79  UJ 66  U 91  U 100  U 89 72  U 73  U 50  UJ 75  UJ 91  UJ 85  UJ 95  UJ 92  UJ

TCLP Metals (µg/L)
ARSENIC 4  U 4  U 4  U 4  U 4  U 4  U 4  U 4  U 4  U 4  U 4  U 4  U 4  U 4  U
CHROMIUM 1,100 6  U 6  U 6  U 6  U 6  U 6  U 7.4  J 6  U 6  U 6  U 6  U 6  U 6  U 6  U
LEAD 40 24.7 1  U 48.8 1  U 1  U 45.4 12.2 1  U 1  U 2.3  U 1.8  U 1  U 1.5  U 1  U

Exceeds RIDEM Industrial DEC and background
Exceeds RIDEM Residential DEC and background, but below Industrial DEC
Exceeds RIDEM Residential and/or Industrial DEC, but is below background
Exceeds RIDEM GA Leachability Criteria

HHRA Subarea - Five subareas for investigation and risk assessment:  North Waterfront
   (North); Central Shipyard (CSY); PCB Removal Area (PCB); Building 234 Area (B234); South Waterfront (South)
µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value           ND - Not detected (unknown detection limit)
U - Not detected above associated value (detection limit)
J - estimated value between the Practical Quanitation Limit and the Method Detection Limit
B - Laboratory blank contamination      R - Value is rejected (unusable data)
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Sample/Result from below the water table (not in vadose zone)

MW-11MW-02 MW-03 MW-04

North North North North



Table A.1 - Soil 2 - Subsurface Soil Data and Exceedances of RIDEM Criteria
Current Site Conditions (Post-Removal Action[s])

On-Shore Derecktor Shipyard, NAVSTA Newport, Rhode Island
PAGE 2 of 8

LOCATION ID

SAMPLE ID

(duplicate?)
SAMPLE DATE

DEPTH INTERVAL (ft)
Depth to Groundwater (ft)

Paved/Unpaved
HHRA Subarea

Volatiles (µg/kg) (none exceeded)
Semivolatiles (µg/kg)

BENZO(A)ANTHRACENE 900 7,800
BENZO(A)PYRENE 400 800 240,000
BENZO(B)FLUORANTHENE 900 7,800
BENZO(G,H,I)PERYLENE 800 10,000,000
BENZO(K)FLUORANTHENE 900 78,000
CHRYSENE 400 780,000
DIBENZO(A,H)ANTHRACENE 400 800
INDENO(1,2,3-CD)PYRENE 900 7,800
NAPHTHALENE 54,000 10,000,000 800

Pesticides/PCBs (µg/kg) (none exceeded)
Inorganics (mg/kg)

ARSENIC 7 7 20
BERYLLIUM 1.5 1.5 0.64
CHROMIUM 390 10,000 18
COBALT 17
IRON 39,173
LEAD 150 500 12
MANGANESE 390 10,000 1,037

Butyl Tins (µg/kg) (none exceeded)
DIBUTYLTIN
MONOBUTYLTIN
TETRABUTYLTIN
TRIBUTYLTIN

Petroleum Hydrocarbons (mg/kg)
TPH-GRO 500 2,500 500
TPH-DRO 500 2,500 500
Total TPH 500 2,500 500

TCLP Metals (µg/L)
ARSENIC
CHROMIUM 1,100
LEAD 40

Exceeds RIDEM Industrial DEC and background
Exceeds RIDEM Residential DEC and background, but below Industrial DEC
Exceeds RIDEM Residential and/or Industrial DEC, but is below background
Exceeds RIDEM GA Leachability Criteria

HHRA Subarea - Five subareas for investigation and risk assessment:  North Waterfront
   (North); Central Shipyard (CSY); PCB Removal Area (PCB); Building 234 Area (B234); South Waterfront (South)
µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value           ND - Not detected (unknown detection limit)
U - Not detected above associated value (detection limit)
J - estimated value between the Practical Quanitation Limit and the Method Detection Limit
B - Laboratory blank contamination      R - Value is rejected (unusable data)
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Sample/Result from below the water table (not in vadose zone)

SB204 SB205 SB206 SB207

DSY-S-MW12-
SS12

DSY-S-MW12-
SS16

DSY-S-MW12-
SS05

DSY-SB204-
SO-0810

DSY-SB205-
SO-088.5

DSY-SB206-
SO-0810

DSY-SB207-
SO-1012

DSY-S-TP16-
0506

DSY-S-TP16-
1112

DSY-S-TP18-
0507

DSY-S-TP18-
1011

DSY-S-TP19-
0507

DSY-S-TP19-
1011

DSY-S-TP20-
0507

DSY-S-TP20-
1011

DSY-S-TP21-
0507

DSY-S-TP21-
1011

08/06/96 08/07/96 08/06/96 02/11/11 02/15/11 02/14/11 02/15/11 07/25/96 07/25/96 07/24/96 07/24/96 07/24/96 07/24/96 07/24/96 07/24/96 07/24/96 07/24/96
21 - 23 29 - 31 7 - 9 8 - 10 8 - 8.5 8 - 10 10 - 12 5 - 6 11 - 12 5 - 7 10 - 11 5 - 7 10 - 11 5 - 7 10 - 11 5 - 7 10 - 11

9.1 9.1 9.1 ? ? ? ? 11 11 10.5 10.5 10.5 10.5 10.8 10.8 10 10
Unpaved Unpaved Unpaved Paved Unpaved Paved Unpaved Paved Paved Paved Paved Paved Paved Paved Paved Paved Paved

North North North North

330  U 380  U 350  U 3.42  UJ 27  J 3.53  UJ 3.63  UJ NA 11000  UJ NA NA NA NA NA NA NA NA
330  U 380  U 350  U 3.42  U 23.3 3.53  U 3.63  U NA 11000  UJ NA NA NA NA NA NA NA NA
330  U 380  U 350  U 3.42  U 41.1 3.53  U 2.65  J NA 11000  UJ NA NA NA NA NA NA NA NA
330  U 380  U 350  U 3.42  U 21.6 3.53  U 2.51  J NA 11000  UJ NA NA NA NA NA NA NA NA
330  U 380  U 350  U 3.42  U 11.2 3.53  U 3.63  U NA 11000  UJ NA NA NA NA NA NA NA NA
330  U 380  U 350  U 3.42  U 32.1 3.53  U 3.63  U NA 11000  UJ NA NA NA NA NA NA NA NA
330  U 380  U 350  U 3.42  U 23.3 3.53  U 3.63  U NA 11000  UJ NA NA NA NA NA NA NA NA
330  U 380  U 350  U 3.42  U 18 3.53  U 3.63  U NA 11000  UJ NA NA NA NA NA NA NA NA
330  U 380  U 350  U 3.42  U 3.54  J 3.53  U 3.63  U NA 11000  U NA NA NA NA NA NA NA NA

5.6 7.6 4.3 3.62 7.42 4.44 9.79 3.1  J 16.6 4.4  J 3.8  J 2.7  J 3  J 3.9  J 4.3  J 3.1  J 2.7  J
0.28  J 0.23  J 0.22  U 0.176  J 0.314  J 0.204  J 0.34  J 0.21  U 0.27  J 0.21  U 0.22  U 0.2  U 0.25  U 0.21  U 0.25  U 0.2  U 0.26  U

14.2 23 6.5  J 4.98 9.49 5.27 8.77 2.2 12.3 3.4 4.3 3.6 3.4 4 4.4 2.8 4.8
9.7 12.7 4.5 5.15 4.54 3.68 5.85 2.6  UJ 9.4  J 3.1  UJ 6 3.1  UJ 5.7 3  UJ 5.8 3.2  UJ 5

18600 43100 12000 9830 18300 12200 20900 8170 23600 10900 11100 8340 8020 11200 12000 9380 10600
4  J 5.7  J 1.7  UJ 1.96  J 13.8  J 2.81  J 8.23  J 1.6  J 16.1 2.7 4.6 2.1 1.9  J 3.2 4 3.4 3.6

274  J 382  J 97.5  J 169  J 145  J 95.7  J 171  J 102 262  J 75 421 55.4 83.6 70.4 173 93.2 125

50  U 49  U 49  U NA NA NA NA NA 50  U NA NA NA NA NA NA NA NA
50  U 49  U 49  U NA NA NA NA NA 50  U NA NA NA NA NA NA NA NA
50  U 49  U 4.6  J NA NA NA NA NA 5.1  J NA NA NA NA NA NA NA NA
50  U 49  U 49  U NA NA NA NA NA 50  U NA NA NA NA NA NA NA NA

NA NA NA 5.09  U 4.22  U 5.04  U 4.9  U NA NA NA NA NA NA NA NA NA NA
NA NA NA 7.49 6.99  U 6.83  U 7.31  U NA NA NA NA NA NA NA NA NA NA

74  U 94  UJ 87  U NA NA NA NA NA 1200 NA NA NA NA NA NA NA NA

4  U 4  U 4  U NA NA NA NA NA 4  U NA NA NA NA NA NA NA NA
6  U 6  U 6  U NA NA NA NA NA 6  U NA NA NA NA NA NA NA NA
1  U 1  U 1  U NA NA NA NA NA 6.1 NA NA NA NA NA NA NA NA

TP-16 TP-18 TP-19MW-12 TP-20 TP-21

North North North North North North



Table A.1 - Soil 2 - Subsurface Soil Data and Exceedances of RIDEM Criteria
Current Site Conditions (Post-Removal Action[s])

On-Shore Derecktor Shipyard, NAVSTA Newport, Rhode Island
PAGE 3 of 8

LOCATION ID

SAMPLE ID

(duplicate?)
SAMPLE DATE

DEPTH INTERVAL (ft)
Depth to Groundwater (ft)

Paved/Unpaved
HHRA Subarea

Volatiles (µg/kg) (none exceeded)
Semivolatiles (µg/kg)

BENZO(A)ANTHRACENE 900 7,800
BENZO(A)PYRENE 400 800 240,000
BENZO(B)FLUORANTHENE 900 7,800
BENZO(G,H,I)PERYLENE 800 10,000,000
BENZO(K)FLUORANTHENE 900 78,000
CHRYSENE 400 780,000
DIBENZO(A,H)ANTHRACENE 400 800
INDENO(1,2,3-CD)PYRENE 900 7,800
NAPHTHALENE 54,000 10,000,000 800

Pesticides/PCBs (µg/kg) (none exceeded)
Inorganics (mg/kg)

ARSENIC 7 7 20
BERYLLIUM 1.5 1.5 0.64
CHROMIUM 390 10,000 18
COBALT 17
IRON 39,173
LEAD 150 500 12
MANGANESE 390 10,000 1,037

Butyl Tins (µg/kg) (none exceeded)
DIBUTYLTIN
MONOBUTYLTIN
TETRABUTYLTIN
TRIBUTYLTIN

Petroleum Hydrocarbons (mg/kg)
TPH-GRO 500 2,500 500
TPH-DRO 500 2,500 500
Total TPH 500 2,500 500

TCLP Metals (µg/L)
ARSENIC
CHROMIUM 1,100
LEAD 40

Exceeds RIDEM Industrial DEC and background
Exceeds RIDEM Residential DEC and background, but below Industrial DEC
Exceeds RIDEM Residential and/or Industrial DEC, but is below background
Exceeds RIDEM GA Leachability Criteria

HHRA Subarea - Five subareas for investigation and risk assessment:  North Waterfront
   (North); Central Shipyard (CSY); PCB Removal Area (PCB); Building 234 Area (B234); South Waterfront (South)
µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value           ND - Not detected (unknown detection limit)
U - Not detected above associated value (detection limit)
J - estimated value between the Practical Quanitation Limit and the Method Detection Limit
B - Laboratory blank contamination      R - Value is rejected (unusable data)
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Sample/Result from below the water table (not in vadose zone)

DSY-S-TP22-
0506

DSY-S-TP22-
1112

DSY-S-TP23-
0507

DSY-S-TP23-
0910

DSY-S-TP24-
0102

DSY-S-TP24-
0102-D

DSY-S-TP24-
0507

DSY-S-TP24-
1011

DSY-S-TP27-
0507

DSY-S-TP27-
1011

DSY-S-TP28-
0507

DSY-S-TP28-
1314

DSY-S-MW05-
1012

DSY-S-MW05-
2224

DSY-S-MW05-
3234

DSY-S-MW05-
4446

(duplicate)
07/24/96 07/24/96 07/23/96 07/23/96 07/23/96 07/23/96 07/23/96 07/23/96 08/21/96 08/21/96 08/21/96 08/21/96 08/21/96 08/21/96 08/23/96 08/23/96
5 - 6 11 - 12 5 - 7 9 - 10 1 - 2 1 - 2 5 - 7 10 - 11 5 - 7 10 - 11 5 - 7 13 - 14 10 - 12 22 - 24 32 - 34 44 - 46
11.3 11.3 9.5 9.5 11 11 11 11 ? ? ? ? 8.3 8.3 8.3 8.3

Paved Paved Paved Paved ? ? ? ? Paved Paved Paved Paved Paved Paved Paved Paved

NA NA NA 410  U 380  U 53  J NA NA NA NA NA NA 4000  UJ 360  U 340  U 360  U
NA NA NA 410  U 380  U 44  J NA NA NA NA NA NA 4000  UJ 360  U 340  U 360  U
NA NA NA 410  U 380  U 71  J NA NA NA NA NA NA 4000  UJ 360  U 340  U 360  U
NA NA NA 410  U 380  U 370  U NA NA NA NA NA NA 4000  UJ 360  U 340  U 360  U
NA NA NA 410  U 380  U 370  U NA NA NA NA NA NA 4000  UJ 360  U 340  U 360  U
NA NA NA 410  U 380  U 44  J NA NA NA NA NA NA 4000  UJ 360  U 340  U 360  U
NA NA NA 410  U 380  U 370  U NA NA NA NA NA NA 4000  UJ 360  U 340  U 360  U
NA NA NA 410  U 380  U 370  U NA NA NA NA NA NA 4000  UJ 360  U 340  U 360  U
NA NA NA 410  U 380  U 370  U NA NA NA NA NA NA 4000  UJ 360  U 340  U 360  U

8.1 7 5.5 4.6  J 5.7  J 5.5  J 5.1 3.4 4.1  UJ 4.7  UJ 13.7  J 7.7  J 7.1  J 6.3  J 8 4.1  U
0.3  J 0.35  J 0.22  J 0.24  J 0.25  J 0.19  J 0.23  J 0.27  J 0.2  UJ 0.18  UJ 0.35  J 0.35  J 0.3  J 0.18  UJ 0.22 0.23

7.6 14.6 8.4 7 6.3 6.1 9.5 9 5.7  J 3.7  J 14.2  J 11.9  J 8.7  J 7.7  J 11.7  J 10.4  J
9.9 13.8  J 8.9 8.3 9 9 7  J 7.2  J 4  J 3  J 14.3  J 10.8  J 7.3  J 3.9  J 10.2 6.7

18400 25600 18900 16200 17700 17400 18200 17100 10400 6970 27100 20800 16100 14300 20500 14500
6.3 8.6 7.3 6.2  J 7.5  J 7.3  J 6.3 7.9 2.5  J 1.6  J 15.4  J 8  J 12.8  J 2.1  J 4.3  J 3.9  J
322 549  J 308 218  J 400  J 329  J 210  J 213  J 106  J 55.4  J 302  J 320  J 310  J 86.2  J 227 156

NA NA NA 49  UJ 50  UJ 49  UJ NA NA NA NA NA NA 50  U 49  U 50  U 50  U
NA NA NA 49  UJ 50  UJ 49  UJ NA NA NA NA NA NA 50  U 49  U 50  U 50  U
NA NA NA 49  UJ 3.3  J 8.5  J NA NA NA NA NA NA 50  U 49  U 50  U 50  U
NA NA NA 49  UJ 50  UJ 49  UJ NA NA NA NA NA NA 4.9  J 49  U 50  U 50  U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA 180  U 180  U 170  U NA NA NA NA NA NA 4100 72  U 67  U 67  U

NA NA NA 4  U 5.8  J 4  U NA NA NA NA NA NA 8.8 4  U 4  U 4  U
NA NA NA 7.8  UJ 6  U 6  U NA NA NA NA NA NA 21.5 8.5  J 6  U 6  U
NA NA NA 1.6  UJ 3.6  U 1.2  UJ NA NA NA NA NA NA 23.5 2.4  U 3  UJ 1  U

TP-24TP-23TP-22 TP-28TP-27

North

MW-05

CSYNorth North North North



Table A.1 - Soil 2 - Subsurface Soil Data and Exceedances of RIDEM Criteria
Current Site Conditions (Post-Removal Action[s])

On-Shore Derecktor Shipyard, NAVSTA Newport, Rhode Island
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LOCATION ID

SAMPLE ID

(duplicate?)
SAMPLE DATE

DEPTH INTERVAL (ft)
Depth to Groundwater (ft)

Paved/Unpaved
HHRA Subarea

Volatiles (µg/kg) (none exceeded)
Semivolatiles (µg/kg)

BENZO(A)ANTHRACENE 900 7,800
BENZO(A)PYRENE 400 800 240,000
BENZO(B)FLUORANTHENE 900 7,800
BENZO(G,H,I)PERYLENE 800 10,000,000
BENZO(K)FLUORANTHENE 900 78,000
CHRYSENE 400 780,000
DIBENZO(A,H)ANTHRACENE 400 800
INDENO(1,2,3-CD)PYRENE 900 7,800
NAPHTHALENE 54,000 10,000,000 800

Pesticides/PCBs (µg/kg) (none exceeded)
Inorganics (mg/kg)

ARSENIC 7 7 20
BERYLLIUM 1.5 1.5 0.64
CHROMIUM 390 10,000 18
COBALT 17
IRON 39,173
LEAD 150 500 12
MANGANESE 390 10,000 1,037

Butyl Tins (µg/kg) (none exceeded)
DIBUTYLTIN
MONOBUTYLTIN
TETRABUTYLTIN
TRIBUTYLTIN

Petroleum Hydrocarbons (mg/kg)
TPH-GRO 500 2,500 500
TPH-DRO 500 2,500 500
Total TPH 500 2,500 500

TCLP Metals (µg/L)
ARSENIC
CHROMIUM 1,100
LEAD 40

Exceeds RIDEM Industrial DEC and background
Exceeds RIDEM Residential DEC and background, but below Industrial DEC
Exceeds RIDEM Residential and/or Industrial DEC, but is below background
Exceeds RIDEM GA Leachability Criteria

HHRA Subarea - Five subareas for investigation and risk assessment:  North Waterfront
   (North); Central Shipyard (CSY); PCB Removal Area (PCB); Building 234 Area (B234); South Waterfront (South)
µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value           ND - Not detected (unknown detection limit)
U - Not detected above associated value (detection limit)
J - estimated value between the Practical Quanitation Limit and the Method Detection Limit
B - Laboratory blank contamination      R - Value is rejected (unusable data)
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Sample/Result from below the water table (not in vadose zone)

DSY-S-MW07-
1618

DSY-S-MW07-
1618-D

DSY-S-MW07-
2224

DSY-S-MW07-
3436

DSY-S-MW07-
0810

S1 E1 S42 SWS N1-0 N1-A N1-50 N1-B N1-100 N1-C N1-150 N1-D N1-200 N1-E N1-250

(duplicate)
08/14/96 08/14/96 08/14/96 08/15/96 08/14/96 05/18/00 05/18/00 05/16/00 05/18/00 05/18/00 05/18/00 05/18/00 05/18/00 05/18/00 05/18/00 05/18/00 05/18/00 05/18/00 05/18/00
16 - 18 16 - 18 22 - 24 34 - 36 8 - 10 8 - 8 8 - 8 8 - 8 8 - 8 8 - 8 8 - 8 8 - 8 8 - 8 8 - 8 8 - 8 8 - 8 8 - 8 8 - 8 8 - 8

13.2 13.2 13.2 13.2 13.2 ~8 ~8 ~8 ~8 ~8 ~8 ~8 ~8 ~8 ~8 ~8 ~8 ~8 ~8
Unpaved Unpaved Unpaved Unpaved Unpaved Paved Paved Paved Paved Paved Paved Paved Paved Paved Paved Paved Paved Paved Paved

360  UJ 390  UJ 380  UJ 380  UJ 370  UJ 370  U 38  J 75  J 330  U 310  U 120  J 1300 140  J 330  U 64  J 330  U 360  U 330  U 280  J
360  UJ 390  UJ 380  UJ 380  UJ 370  UJ 370  U 39  J 49  J 330  U 310  U 98  J 690 140  J 330  U 54  J 330  U 360  U 330  U 230  J
360  UJ 390  UJ 380  UJ 380  UJ 370  UJ 370  U 44  J 71  J 330  U 310  U 140  J 910 170  J 330  U 63  J 330  U 360  U 330  U 300  J
360  UJ 390  UJ 380  UJ 380  UJ 370  UJ 370  U 340  U 330  U 330  U 310  U 360  U 330  U 56  J 330  U 340  U 330  U 360  U 330  U 120  J
360  UJ 390  UJ 380  UJ 380  UJ 370  UJ 370  U 340  U 330  U 330  U 310  U 60  J 350 84  J 330  U 42  J 330  U 360  U 330  U 180  J

51  J 390  UJ 380  UJ 380  UJ 370  UJ 370  U 42  J 90  J 330  U 310  U 140  J 1300 170  J 330  U 82  J 330  U 360  U 330  U 350
360  UJ 390  UJ 380  UJ 380  UJ 370  UJ 370  U 340  U 330  U 330  U 310  U 360  U 330  U 330  U 330  U 340  U 330  U 360  U 330  U 46  J
360  UJ 390  UJ 380  UJ 380  UJ 370  UJ 370  U 340  U 330  U 330  U 310  U 62  J 330  U 66  J 330  U 340  U 330  U 360  U 330  U 140  J
360  UJ 390  UJ 380  UJ 380  UJ 49  J 370  U 340  U 330  U 1  J 310  U 360  U 330  U 330  U 330  U 340  U 330  U 360  U 330  U 330  U

20.9 18.4 5 3.9 20.3 25 25 21 10 19 17 27 15 20 18 16 20 21 11
0.38  J 0.38  J 0.21  U 0.26  J 0.41  J NA NA NA NA NA NA NA NA NA NA NA NA NA NA

12.3 11 8.2 10.3 10.5 14 15 13 22 12 12 13 12 14 14 13 15 16 13
11.4 11.4 4.6 6.4 10.2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

28400 26200 15100 15100 25200 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
37.1  J 35.1  J 2.6  J 4.5  J 7.6  J 15 29 17 14 13 16 12 20 11 14 12 11 45 14

364 336 92.5 147 396 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

50  U 49  U 49  U 50  U 50  U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
50  U 49  U 49  U 50  U 50  UJ NA NA NA NA NA NA NA NA NA NA NA NA NA NA
50  U 49  U 49  U 50  U 50  UJ NA NA NA NA NA NA NA NA NA NA NA NA NA NA
50  U 49  U 49  U 50  U 50  U NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

72  U 74  U 74  U 70  U 160 18  U 16  U 31  U 15  U 15 31 21 16  U 16  U 16  U 15  U 17  U 15  U 15  U

24.6 26.8 4.2  J 4  U 18.6 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
6  U 6  U 6  U 14.6 7.3  J NA NA NA NA NA NA NA NA NA NA NA NA NA NA

37.1  U 38.1  U 1.8  UJ 1  U 1.8  UJ NA NA NA NA NA NA NA NA NA NA NA NA NA NA

S-42-5 (Sump S-42)
(along pipeline leading to S-42)

S-42-5
(around Valve Chamber for Sump S-42)

MW-07

CSY CSY CSY



Table A.1 - Soil 2 - Subsurface Soil Data and Exceedances of RIDEM Criteria
Current Site Conditions (Post-Removal Action[s])

On-Shore Derecktor Shipyard, NAVSTA Newport, Rhode Island
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LOCATION ID

SAMPLE ID

(duplicate?)
SAMPLE DATE

DEPTH INTERVAL (ft)
Depth to Groundwater (ft)

Paved/Unpaved
HHRA Subarea

Volatiles (µg/kg) (none exceeded)
Semivolatiles (µg/kg)

BENZO(A)ANTHRACENE 900 7,800
BENZO(A)PYRENE 400 800 240,000
BENZO(B)FLUORANTHENE 900 7,800
BENZO(G,H,I)PERYLENE 800 10,000,000
BENZO(K)FLUORANTHENE 900 78,000
CHRYSENE 400 780,000
DIBENZO(A,H)ANTHRACENE 400 800
INDENO(1,2,3-CD)PYRENE 900 7,800
NAPHTHALENE 54,000 10,000,000 800

Pesticides/PCBs (µg/kg) (none exceeded)
Inorganics (mg/kg)

ARSENIC 7 7 20
BERYLLIUM 1.5 1.5 0.64
CHROMIUM 390 10,000 18
COBALT 17
IRON 39,173
LEAD 150 500 12
MANGANESE 390 10,000 1,037

Butyl Tins (µg/kg) (none exceeded)
DIBUTYLTIN
MONOBUTYLTIN
TETRABUTYLTIN
TRIBUTYLTIN

Petroleum Hydrocarbons (mg/kg)
TPH-GRO 500 2,500 500
TPH-DRO 500 2,500 500
Total TPH 500 2,500 500

TCLP Metals (µg/L)
ARSENIC
CHROMIUM 1,100
LEAD 40

Exceeds RIDEM Industrial DEC and background
Exceeds RIDEM Residential DEC and background, but below Industrial DEC
Exceeds RIDEM Residential and/or Industrial DEC, but is below background
Exceeds RIDEM GA Leachability Criteria

HHRA Subarea - Five subareas for investigation and risk assessment:  North Waterfront
   (North); Central Shipyard (CSY); PCB Removal Area (PCB); Building 234 Area (B234); South Waterfront (South)
µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value           ND - Not detected (unknown detection limit)
U - Not detected above associated value (detection limit)
J - estimated value between the Practical Quanitation Limit and the Method Detection Limit
B - Laboratory blank contamination      R - Value is rejected (unusable data)
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Sample/Result from below the water table (not in vadose zone)

SB-01 SB-03 SB-09 SB-10

S42 BOT S42 SWE S42 SWN S42 SWW DSY-SB-01-
0911

DSY-SB-03-
0911

DSY-SB-09-
1416

DSY-SB-10-
1416

DSY-S-TP11-
0507

DSY-S-TP11-
1213

DSY-S-TP12-
0507

DSY-S-TP12-
1213

DSY-S-TP13-
0506

DSY-S-TP13-
0506-D

DSY-S-TP13-
1011

DSY-S-TP15-
0506

DSY-S-TP15-
1112

DSY-S-TP17-
0507

DSY-S-TP17-
1112

(duplicate)
05/16/00 05/16/00 05/17/00 05/16/00 09/03/96 09/03/96 09/05/96 09/05/96 07/26/96 07/26/96 07/26/96 07/26/96 07/26/96 07/26/96 07/26/96 07/25/96 07/25/96 07/25/96 07/25/96
8 - 8 8 - 8 8 - 8 8 - 8 9 - 11 9 - 11 14 - 16 14 - 16 5 - 7 12 - 13 5 - 7 12 - 13 5 - 6 5 - 6 10 - 11 5 - 6 11 - 12 5 - 7 11 - 12

~8 ~8 ~8 ~8 ~8 ~8 ~8 ~8 >13 >13 >13 >13 10 10 10 11.5 11.5 11 11
Paved Paved Paved Paved Paved Paved ? ? Unpaved Unpaved Unpaved Unpaved ? ? ? Paved Paved Paved Paved

CSY CSY CSY CSY

340  U 320  U 360 370  U 530  U 510  U 84  J 480  UJ NA 390  UJ NA NA 390  U 400  U NA NA NA NA NA
340  U 320  U 370 370  U 74  J 510  U 73  J 480  UJ NA 390  U NA NA 390  U 400  UJ NA NA NA NA NA
340  U 320  U 470 370  U 81  J 510  U 130  J 480  UJ NA 390  U NA NA 390  U 400  UJ NA NA NA NA NA
340  U 320  U 250  J 370  U 61  J 510  U 430  UJ 480  UJ NA 390  U NA NA 390  U 400  UJ NA NA NA NA NA
340  U 320  U 150 370  U 530  U 510  U 65  J 480  UJ NA 390  U NA NA 390  U 400  UJ NA NA NA NA NA
340  U 320  U 460 370  U 530  U 510  U 88  J 480  UJ NA 390  UJ NA NA 390  U 400  U NA NA NA NA NA
340  U 320  U 310  U 370  U 530  U 510  U 430  UJ 480  UJ NA 390  U NA NA 390  U 400  UJ NA NA NA NA NA
340  U 320  U 240  J 370  U 530  U 510  U 430  UJ 480  UJ NA 390  U NA NA 390  U 400  UJ NA NA NA NA NA
340  U 2 J 310  U 370  U 530  U 510  U 430  UJ 480  UJ NA 390  UJ NA NA 390  UJ 400  U NA NA NA NA NA

16 21 22 15 24 17 15.7 17.8 22 36.9 24.1 37.3 16.1 18 15.7 11.4 6.1  J 13.6 8.7
NA NA NA NA 0.25  J 0.23  U 0.45  J 0.52 0.53 0.48 0.52 0.44  J 0.4  J 0.42  J 0.54 0.49 0.39  J 0.4  J 0.24  J
13 13 15 12 15.9 13.6 13.1 18.4 8.9 17.8 10.4 12.6 13.3 14.3 9.6 10.1 6.8 6.3 7.2

NA NA NA NA 14.7 11.8 12 12.1 11.4 20.2  J 12.7 18.5 10  J 11  J 9 13.6 8.5 16.2 10.6
NA NA NA NA 36000 32300 25700 31100 25800 40100 30200 35000 25400 24700 26000 25200 17300 17700 20400
15 10 26 16 12.5  J 15.5  J 16.1  J 8.2  J 8.5  J 11.3 12.1 21.2 11.8 11.3 24.1 11.2 5.7 13 10.5

NA NA NA NA 551  J 451  J 366  J 311  J 323 612  J 315 514 529  J 584  J 373 326 225 340 524

NA NA NA NA 49  U 49  U 49  U 50  U NA 49  U NA NA 50  U 49  U NA NA NA NA NA
NA NA NA NA 49  U 49  U 49  U 50  U NA 49  U NA NA 50  U 49  U NA NA NA NA NA
NA NA NA NA 49  U 49  U 49  U 50  U NA 49  U NA NA 27  J 4.6  J NA NA NA NA NA
NA NA NA NA 49  U 49  U 49  U 50  U NA 49  U NA NA 50  U 49  U NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

32  U 15  U 130 18  U 110  U 100  U 17000 87  U NA 52  U NA NA 56  U 60  U NA NA NA NA NA

NA NA NA NA 4  U 4  U 13.5 24.6 NA 67.2 NA NA 22.6  U 24.3  U NA NA NA NA NA
NA NA NA NA 6  U 18.2  UJ 13.4  UJ 29.5  J NA 13.3  UJ NA NA 6.3  UJ 6  U NA NA NA NA NA
NA NA NA NA 9.6  U 14.1  U 7.8  U 4.2  U NA 56.2 NA NA 5.5 5 NA NA NA NA NA

TP-11 TP-12 TP-13 TP-15 TP-17S-42-5 (Sump S-42)
(around Concrete Sump S-42)

CSYCSY CSY CSY CSY CSY



Table A.1 - Soil 2 - Subsurface Soil Data and Exceedances of RIDEM Criteria
Current Site Conditions (Post-Removal Action[s])

On-Shore Derecktor Shipyard, NAVSTA Newport, Rhode Island
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LOCATION ID

SAMPLE ID

(duplicate?)
SAMPLE DATE

DEPTH INTERVAL (ft)
Depth to Groundwater (ft)

Paved/Unpaved
HHRA Subarea

Volatiles (µg/kg) (none exceeded)
Semivolatiles (µg/kg)

BENZO(A)ANTHRACENE 900 7,800
BENZO(A)PYRENE 400 800 240,000
BENZO(B)FLUORANTHENE 900 7,800
BENZO(G,H,I)PERYLENE 800 10,000,000
BENZO(K)FLUORANTHENE 900 78,000
CHRYSENE 400 780,000
DIBENZO(A,H)ANTHRACENE 400 800
INDENO(1,2,3-CD)PYRENE 900 7,800
NAPHTHALENE 54,000 10,000,000 800

Pesticides/PCBs (µg/kg) (none exceeded)
Inorganics (mg/kg)

ARSENIC 7 7 20
BERYLLIUM 1.5 1.5 0.64
CHROMIUM 390 10,000 18
COBALT 17
IRON 39,173
LEAD 150 500 12
MANGANESE 390 10,000 1,037

Butyl Tins (µg/kg) (none exceeded)
DIBUTYLTIN
MONOBUTYLTIN
TETRABUTYLTIN
TRIBUTYLTIN

Petroleum Hydrocarbons (mg/kg)
TPH-GRO 500 2,500 500
TPH-DRO 500 2,500 500
Total TPH 500 2,500 500

TCLP Metals (µg/L)
ARSENIC
CHROMIUM 1,100
LEAD 40

Exceeds RIDEM Industrial DEC and background
Exceeds RIDEM Residential DEC and background, but below Industrial DEC
Exceeds RIDEM Residential and/or Industrial DEC, but is below background
Exceeds RIDEM GA Leachability Criteria

HHRA Subarea - Five subareas for investigation and risk assessment:  North Waterfront
   (North); Central Shipyard (CSY); PCB Removal Area (PCB); Building 234 Area (B234); South Waterfront (South)
µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value           ND - Not detected (unknown detection limit)
U - Not detected above associated value (detection limit)
J - estimated value between the Practical Quanitation Limit and the Method Detection Limit
B - Laboratory blank contamination      R - Value is rejected (unusable data)
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Sample/Result from below the water table (not in vadose zone)

MW-06 SB210 SB211 SB212 SB213 SB214 TP-14 MW-08

DSY-S-TP25-
0507

DSY-S-TP25-
1011

DPSOIL02 DPSOIL03 DSY-S-MW06-
0406

DSY-SO-SB210-
0102

DSY-SO-SB211-
0102

DSY-SO-SB212-
0204

DSY-SO-SB213-
0203

DSY-SO-SB214-
0203

B6-S6 DSY-S-MW08-
0810

DSY-S-MW09-
1012

DSY-S-MW09-
1012-D

DSY-S-MW09-
2022

DSY-S-MW09-
3032

(duplicate)
07/25/96 07/25/96 02/17/99 02/17/99 08/30/96 02/25/11 02/25/11 02/25/11 02/25/11 02/25/11 01/20/99 08/27/96 08/28/96 08/28/96 08/28/96 08/29/96
5 - 7 10 - 11 3 - 3 5 - 5 4 - 6 1 - 2 1 - 2 2 - 4 2 - 3 2 - 3 1 - 1.5 8 - 10 10 - 12 10 - 12 20 - 22 30 - 32
10.5 10.5 ? ? ? ? ? ? ? ? >6 8 8.8 8.8 8.8 8.8

? ? ? ? Unpaved ? ? ? ? ? Paved Unpaved Unpaved Unpaved Unpaved Unpaved
PCB PCB PCB PCB PCB PCB PCB B234

NA 47  J 390  U 360  U 360  U 41.3 38.1 60.5 32.5 252 90  J 340  UJ 53  J 70  J 370  UJ 380  U
NA 42  J 390  U 360  U 360  U 26.3 29.9 38.3 18.9 172 87  J 340  UJ 41  J 42  J 370  UJ 380  U
NA 70  J 390  U 360  U 360  U 38.8 44.4 57.9 26.6 336 150  J 340  UJ 63  J 390  UJ 370  UJ 380  U
NA 400  UJ 390  U 360  U 360  U 15.7 21 20 10.7  J 91.1 45  J 340  UJ 380  UJ 390  UJ 370  UJ 380  U
NA 400  UJ 390  U 360  U 360  U 16.1 17.5 25.6 11.3  J 124 52  J 340  UJ 380  UJ 390  UJ 370  UJ 380  U
NA 67  J 390  U 360  U 360  U 28.6 30.4 44.7 20.5 356 130  J 340  UJ 54  J 41  J 370  UJ 380  U
NA 400  UJ 390  U 360  U 360  U 3.83  U 7.48  J 7.89  J 3.9  U 43.7 420  U 340  UJ 380  UJ 390  UJ 370  UJ 380  U
NA 400  UJ 390  U 360  U 360  U 12.3  J 18.5 17.4 10.2  J 82.7 420  U 340  UJ 380  UJ 390  UJ 370  UJ 380  U
NA 400  U 77  J 360  U 360  U 2.5  J 9.04  J 5.06  J 3.9  U 175 420  U 340  UJ 380  UJ 390  UJ 370  UJ 380  U

15.6 13 NA NA 11.1 13  J 13.5  J 1.47  J 11.8  J 47.2  J 16 20.7 17.8 19 9.8 9.7
0.44  J 0.38  J NA NA 0.34  U 0.511  J 0.607 0.697 0.507  J 0.759 NA 0.3 0.32 0.31 0.3 0.21  U

10.1 13 NA NA 25.6  J 15.4 12 0.788 18.5 11.6 10 16.1  J 16.3  J 10.6  J 16.5  J 21.6  J
13.1 10.1  J NA NA 24 11.1  J 8.75  J 1.29  J 12.4  J 17  J NA 13.7 11.2 8.8 13 15.9

27400 24800 NA NA 43600 35900 23600 6800 30900 22100 NA 30200 31000 28200 31800 36800
26.4 18.6 NA NA 13.3  J 12  J 16.1  J 2.49  J 17  J 81.4  J 23 17.3  J 24.2  J 23.8  J 6.8  J 17.8  J
377 378  J NA NA 495 428 358 305 346 1190 NA 502 251 246 462 391

NA 50  U NA NA 50  U NA NA NA NA NA NA 49  UJ 49  UJ 50  UJ 50  UJ 50  U
NA 50  U NA NA 50  U NA NA NA NA NA NA 49  UJ 49  UJ 50  UJ 50  UJ 50  U
NA 50  U NA NA 50  U NA NA NA NA NA NA 49  UJ 49  UJ 50  UJ 50  UJ 50  U
NA 50  U NA NA 50  U NA NA NA NA NA NA 49  UJ 49  UJ 50  UJ 50  UJ 50  U

NA NA NA NA NA 4.37  U 4.66  U 4.39  U 3.43  U 6.9  UJ NA NA NA NA NA NA
NA NA NA NA NA 37.6 48.2 17.8 25 NA NA NA NA NA NA NA
NA 150 15  U 14  U 83 NA NA NA NA NA 21 490 73  UJ 72  J 70  U 75  U

NA 16.7  U NA NA 4  U NA NA NA NA NA NA 4  U 4  U 4  U 4  U 4  U
NA 6  U NA NA 6  U NA NA NA NA NA NA 6  U 6  U 6  U 6  U 6  U
NA 21.9 NA NA 5.1  UJ NA NA NA NA NA NA 2.6  UJ 15.8  J 21.8  J 1.9  UJ 5.4  UJ

TP-25 TP-DPSOIL MW-09

B234CSYCSY



Table A.1 - Soil 2 - Subsurface Soil Data and Exceedances of RIDEM Criteria
Current Site Conditions (Post-Removal Action[s])

On-Shore Derecktor Shipyard, NAVSTA Newport, Rhode Island
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LOCATION ID

SAMPLE ID

(duplicate?)
SAMPLE DATE

DEPTH INTERVAL (ft)
Depth to Groundwater (ft)

Paved/Unpaved
HHRA Subarea

Volatiles (µg/kg) (none exceeded)
Semivolatiles (µg/kg)

BENZO(A)ANTHRACENE 900 7,800
BENZO(A)PYRENE 400 800 240,000
BENZO(B)FLUORANTHENE 900 7,800
BENZO(G,H,I)PERYLENE 800 10,000,000
BENZO(K)FLUORANTHENE 900 78,000
CHRYSENE 400 780,000
DIBENZO(A,H)ANTHRACENE 400 800
INDENO(1,2,3-CD)PYRENE 900 7,800
NAPHTHALENE 54,000 10,000,000 800

Pesticides/PCBs (µg/kg) (none exceeded)
Inorganics (mg/kg)

ARSENIC 7 7 20
BERYLLIUM 1.5 1.5 0.64
CHROMIUM 390 10,000 18
COBALT 17
IRON 39,173
LEAD 150 500 12
MANGANESE 390 10,000 1,037

Butyl Tins (µg/kg) (none exceeded)
DIBUTYLTIN
MONOBUTYLTIN
TETRABUTYLTIN
TRIBUTYLTIN

Petroleum Hydrocarbons (mg/kg)
TPH-GRO 500 2,500 500
TPH-DRO 500 2,500 500
Total TPH 500 2,500 500

TCLP Metals (µg/L)
ARSENIC
CHROMIUM 1,100
LEAD 40

Exceeds RIDEM Industrial DEC and background
Exceeds RIDEM Residential DEC and background, but below Industrial DEC
Exceeds RIDEM Residential and/or Industrial DEC, but is below background
Exceeds RIDEM GA Leachability Criteria

HHRA Subarea - Five subareas for investigation and risk assessment:  North Waterfront
   (North); Central Shipyard (CSY); PCB Removal Area (PCB); Building 234 Area (B234); South Waterfront (South)
µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value           ND - Not detected (unknown detection limit)
U - Not detected above associated value (detection limit)
J - estimated value between the Practical Quanitation Limit and the Method Detection Limit
B - Laboratory blank contamination      R - Value is rejected (unusable data)
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Sample/Result from below the water table (not in vadose zone)

SB-04 SB-06 SB-15 SB201 SB202 TP-01

DSY-S-MW09-
3638

DSY-SB-04-
0406

DSY-SB-06-
0204

DSY-SB-14-
0103

DSY-SB-14-
0103-D

DSY-SB-15-
0103

DSY-S-TP08-
0406

DSY-S-TP08-
0910

DSY-S-TP09-
0406

DSY-S-TP09-
0910

DSY-S-TP10-
0507

DSY-S-TP10-
1213

DSY-S-TP26-
0305

DSY-S-TP26-
0406

DSY-S-TP26-
0910

DSY-SB201-
SO-0204

DSY-SB202-
SO-0204

DSY-S-TP01-
1112

(duplicate)
08/29/96 09/04/96 09/04/96 09/06/96 09/06/96 09/06/96 07/29/96 07/29/96 07/29/96 07/29/96 07/29/96 07/29/96 07/29/96 07/26/96 07/26/96 02/11/11 02/09/11 08/22/96
36 - 38 4 - 6 2 - 4 1 - 3 1 - 3 1 - 3 4 - 6 9 - 10 4 - 6 9 - 10 5 - 7 12 - 13 3 - 5 4 - 6 9 - 10 2 - 4 2 - 4 11 - 12

8.8 ~6 ~6 8 8 8 ? ? ? ? ? ? >10 >10 >10 ? ? ?
Unpaved ? ? ? ? ? Paved Paved Unpaved Unpaved Unpaved Unpaved Unpaved Unpaved Unpaved ? ? ?

B234 B234 B234 South South South

360  U 490  U 440  U 67  J 400  U 400  U 48  J 3600  U NA NA NA NA 3900  U NA NA 3.66  UJ 3.61  UJ 360  UJ
360  U 490  U 440  U 58  J 400  U 400  UJ 55  J 3600  U NA NA NA NA 3900  U NA NA 3.66  U 3.61  U 360  UJ
360  U 490  U 440  U 100  J 400  U 400  UJ 80  J 3600  U NA NA NA NA 3900  U NA NA 3.66  U 3.61  U 43  J
360  U 490  U 440  U 450  U 400  U 400  UJ 45  J 3600  U NA NA NA NA 3900  U NA NA 3.66  U 3.61  U 360  UJ
360  U 490  U 440  U 450  U 400  U 400  UJ 68  J 3600  U NA NA NA NA 3900  U NA NA 3.66  U 3.61  U 360  UJ
360  U 490  U 440  U 62  J 400  U 110  J 54  J 3600  U NA NA NA NA 3900  U NA NA 3.66  U 3.61  U 360  UJ
360  U 490  U 440  U 450  U 400  U 400  UJ 350  U 3600  U NA NA NA NA 3900  U NA NA 3.66  U 3.61  U 360  UJ
360  U 490  U 440  U 450  U 400  U 400  UJ 41  J 3600  U NA NA NA NA 3900  U NA NA 3.66  U 3.61  U 360  UJ
360  U 490  U 440  U 450  U 400  U 400  UJ 350  U 3600  U NA NA NA NA 2200  J NA NA 3.66  U 3.61  U 360  UJ

4.4 3.5  U 7.7 17.7 17.9 16.1 8.7 3.2 11.7 15.9 3 17.3 1.2  J 42 17.8 15.9 26.3 7.7  J
0.21 0.21  U 0.23  U 0.44 0.46 0.32  J 0.67 0.2  J 0.37  J 0.46 0.17  U 0.27  J 0.19  U 0.44  J 0.51 0.418  J 0.392  J 0.21  UJ

20.8  J 8.1 60.2 14.3 13.2 14.5 18.2 9.3 22.5 32.5 6.2  J 13 2.2  J 14.8 20.1 21.2 18.2 6.6  J
16.1 3.9  U 6.3 10.8 9.6 12.8 9.9 4.1 14 25 3.1 11.3 1.1  J 11.5 11.5 17.9 21.1 4.4  J

40400 9520 29200 24200 24400 28400 22300 13000 36200 50000 10600 25100 4060 25500 24700 44400 45500 16800
3.1  J 1.5  J 1.3  UJ 12.5  J 29.5  J 5.3  J 67.2  J 7.1  J 12.9  J 34.6  J 4.1  J 7.7  J 3.2  J 75  J 28.4  J 9.49  J 13.6  J 7.6  J

728 93.2  J 236  J 352  J 302  J 289  J 305 150 398 2450 78.6 344 108 342 363 488  J 681  J 104  J

50  U 49  U 50  U 50  U 50  U 49  U 50  U 50  U NA NA NA NA 50  U NA NA NA NA 50  U
50  U 49  U 50  U 50  U 50  U 49  U 50  U 50  U NA NA NA NA 50  U NA NA NA NA 50  U
50  U 49  U 50  U 50  U 50  U 49  U 50  U 2.9  J NA NA NA NA 50  U NA NA NA NA 50  U
50  U 49  U 50  U 50  U 50  U 49  U 50  U 50  U NA NA NA NA 50  U NA NA NA NA 50  U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

69  U 93  U 86  U 91  U 82  U 74  U 53  U 53  U NA NA NA NA 2200 NA NA NA NA 72

4  U 4  U 4  U 4  U 4.3  J 6.2  J 4  U 4  U NA NA NA NA 4  U NA NA NA NA 4  U
6  U 7.4  UJ 129 6  U 7.6  UJ 6  U 6  U 6  U NA NA NA NA 6  U NA NA NA NA 6  U

2.8  UJ 1.3  UJ 1  U 3.1  U 5.3  U 6.1  U 4.8  U 3.4  U NA NA NA NA 1.7  UJ NA NA NA NA 2.9  U

TP-26TP-09TP-08 TP-10SB-14

B234B234B234 B234 B234



Table A.1 - Soil 2 - Subsurface Soil Data and Exceedances of RIDEM Criteria
Current Site Conditions (Post-Removal Action[s])

On-Shore Derecktor Shipyard, NAVSTA Newport, Rhode Island
PAGE 8 of 8

LOCATION ID

SAMPLE ID

(duplicate?)
SAMPLE DATE

DEPTH INTERVAL (ft)
Depth to Groundwater (ft)

Paved/Unpaved
HHRA Subarea

Volatiles (µg/kg) (none exceeded)
Semivolatiles (µg/kg)

BENZO(A)ANTHRACENE 900 7,800
BENZO(A)PYRENE 400 800 240,000
BENZO(B)FLUORANTHENE 900 7,800
BENZO(G,H,I)PERYLENE 800 10,000,000
BENZO(K)FLUORANTHENE 900 78,000
CHRYSENE 400 780,000
DIBENZO(A,H)ANTHRACENE 400 800
INDENO(1,2,3-CD)PYRENE 900 7,800
NAPHTHALENE 54,000 10,000,000 800

Pesticides/PCBs (µg/kg) (none exceeded)
Inorganics (mg/kg)

ARSENIC 7 7 20
BERYLLIUM 1.5 1.5 0.64
CHROMIUM 390 10,000 18
COBALT 17
IRON 39,173
LEAD 150 500 12
MANGANESE 390 10,000 1,037

Butyl Tins (µg/kg) (none exceeded)
DIBUTYLTIN
MONOBUTYLTIN
TETRABUTYLTIN
TRIBUTYLTIN

Petroleum Hydrocarbons (mg/kg)
TPH-GRO 500 2,500 500
TPH-DRO 500 2,500 500
Total TPH 500 2,500 500

TCLP Metals (µg/L)
ARSENIC
CHROMIUM 1,100
LEAD 40

Exceeds RIDEM Industrial DEC and background
Exceeds RIDEM Residential DEC and background, but below Industrial DEC
Exceeds RIDEM Residential and/or Industrial DEC, but is below background
Exceeds RIDEM GA Leachability Criteria

HHRA Subarea - Five subareas for investigation and risk assessment:  North Waterfront
   (North); Central Shipyard (CSY); PCB Removal Area (PCB); Building 234 Area (B234); South Waterfront (South)
µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value           ND - Not detected (unknown detection limit)
U - Not detected above associated value (detection limit)
J - estimated value between the Practical Quanitation Limit and the Method Detection Limit
B - Laboratory blank contamination      R - Value is rejected (unusable data)
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Sample/Result from below the water table (not in vadose zone)

TP-02 TP-05 TP-06

DSY-S-TP02-
1516

DSY-S-TP05-
1213

DSY-S-TP06-
1213

08/22/96 07/29/96 07/29/96
15 - 16 12 - 13 12 - 13

? ? ?
? ? ?

South South South

NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA

7.8  J 23.2 21.6
0.34  J 0.38  J 0.39  J
10.9  J 15 16.5
9.1  J 29.9 16.3

19700 30800 34100
34.2  J 10.6  J 15.8  J
353  J 800 512

NA NA NA
NA NA NA
NA NA NA
NA NA NA

NA NA NA
NA NA NA
NA NA NA

NA NA NA
NA NA NA
NA NA NA



Table A.2 - Groundwater 1 - Y1996 GROUNDWATER DATA AND EXCEEDANCES OF CRITERIA 
ON-SHORE DERECKTOR SHIPYARD, NAVSTA NEWPORT, RHODE ISLAND

PAGE 1 of 1

Upgradient
LOCATION ID (DSY-MW#) MW01 MW02 MW04 MW11 MW12 MW05 MW07 MW09 MW104

(from 
upgradient 
Bldg 7 Site)

SAMPLE DATE 09/12/96 09/11/96 09/10/96 09/10/96 09/11/96 09/10/96 09/10/96 09/11/96 09/11/96 09/12/96 09/12/96 09/11/96 09/12/96

Duplicate? Parent Duplicate Parent Duplicate

SAMPLE ID DSY-A-MW01-01 DSY-A-MW02-
01

DSY-A-MW03-
01

DSY-A-MW03-
01-D

DSY-A-MW04-
01

DSY-A-MW11-
01

DSY-A-MW12-
01

DSY-A-MW05-
01

DSY-A-MW07-
01

DSY-A-MW08-
01

DSY-A-MW08-
01-D

DSY-A-MW09-
01

DSY-A-MW104-
01

Well Screen Interval (feet bgs) 6.5 - 11.5 16 - 26 13 - 23 19 - 29 15 - 25 49 - 58 8 - 18 7 - 17 5 - 25

Volatile Organic Compounds (µg/L)

ACETONE 10  U 10  U 10  J 10  UJ 10  U 10  U 40  U 10  U 10  U 10  U 10  U 10  U 10  U

TOTAL 1,2-DICHLOROETHENE 10  U 5  J 10  U 10  U 10  U 18 16 10  U 10  U 13 10  U 10  U 180

TRICHLOROETHENE 5 5 10  U 10  U 32 33 10  U 10  U 16 10  U 10  U 4  J 10  U 3  J 10  U

VINYL CHLORIDE 2 2 10  U 10  U 10  U 10  U 10  U 10  U 10  U 10  U 10  U 10  U 10  U 10  U 100

Total Metals (µg/L)

ALUMINUM 64.6  U 48.8  U 227  U 59  U 43.9  U 100  U 66.5  U 16  U 1240 102  U 33.7  U 1010 88.9  U

ARSENIC 10 4  U 4  U 6.3  J 4.3  J 5.1  J 13.2 4  U 4  U 57.6 15.6 4  U 4  U 19.8

BARIUM 2000 2000 10.8  U 44.4 11.8  U 10.4  U 33.5  U 15.8 11.2  U 49.1 51.7 33.9  U 11.5  U 99.3 44.6

CALCIUM 34000 62500 25200 22100 80200 51300 22000 126000 14100 28400 34700 42000 46900

CHROMIUM 100 100 19.5  J 6  U 6  U 6  U 6  U 7.3  J 6  U 6  U 12.8  J 30.3  J 7.5  J 57.6  J 7.2  J

COPPER 1300 5  U 5  U 5.4  J 5.8  J 5  U 5  U 5  U 5  U 5  U 5  U 5  U 5.9  J 12.7

IRON 328  U 205  U 540  J 78.3  J 134  U 414  J 216  U 1260 18400 5660 140  U 2600 1880

LEAD 15 15 1  U 1  U 1  U 5.9  UJ 1  U 1  U 1  U 1  U 1.8  J 1  U 1  U 1  U 14.6

MAGNESIUM 13300 31600 12600 11100 6700 13000 24000 40000 5430 6530 13400 12800 7470

MANGANESE 300 25.3 230 30 19.9  U 371 373 125 1360 753 3410 20.5 830 4300

NICKEL 100 100 11.4  UJ 9  U 9  U 11.4  J 9  U 9.6  J 9  U 10.3  UJ 11.3  UJ 18.4  U 9  U 34.6  U 20.6  U

POTASSIUM 1390 17100 2020 1780 3050 5890 15700 2490 3570 3990 1440 7650 3510

SODIUM 32600 200000 75700 67100 29700 80100 60300 379000 142000 45000 32000 103000 119000

ZINC 2000 23.2  U 68.3 23.7 19.9 17.3  U 21.3 15.2  U 3.9  UJ 26.4  U 33.6  U 52.1  U 22.4  U 14.2  U

Miscellaneous (µg/L)

MONOBUTYLTIN 1  UJ 1  U 1  U 1  U 1  U 1  UJ 1  U 1  U 1  U 1  U 0.16  J 1  UJ 1  U

Water Quality Parameters*

pH 6.4 7.8 7.6 7.6 8 7.4 6.7 6.2 7

Dissolved Oxygen (mg/L) 2.0 0.3 0.2 0.3 0.4 0.2 1.2 7.4 6.4

Salinity (parts per thousand) 0 1 0 0.5 0.5 1 0.5 0.5 1

MW06 was not installed due to shallow bedrock. Only a subsurface soil sample was collected at this location during installation of the soil boring.

Upgradient well MW10 is screened 6-11 feet bgs across bedrock interface.  Top PVC elevation is 86.46 feet ground elevation minus 0.54 feet to top PVC = 85.92 feet msl.  Well was dry / no yield.

*Water Quality Parameter values were measured with field water quality meter.

U - Not detected above associated value (detection limit)

J - estimated value between the Practical Quanitation Limit and the Method Detection Limit

µg/L - microgram(s) per liter

1.6

0.5

5.6

2.4

0.5

Exceeds EPA Lifetime Health Advisory

MW08MW03
Building 234 Area

Exceeds Federal MCL / RIDEM GA Groundwater Objective

North Waterfront Area Central Shipyard Area
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Table A.2 - Groundwater 2 - Y2011 GROUNDWATER DATA AND EXCEEDANCES OF CRITERIA 
ON-SHORE DERECKTOR SHIPYARD, NAVSTA NEWPORT, RHODE ISLAND

PAGE 1 of 2

Upgradient
Building 234 

Area
LOCATION ID (DSY-MW#) MW223 MW02A MW03 MW12 MW204 MW220 MW221 MW222 MW218 MW08

SAMPLE DATE 03/16/11 02/24/11 02/24/11 02/26/11 02/26/11 03/03/11 03/17/11 03/01/11 03/02/11 03/02/11 03/01/11 03/16/11 03/16/11 03/01/11

Duplicate? Parent Duplicate Parent Duplicate

SAMPLE ID DSY-GW-
MW223-031611

DSY-GW-
MW02A-
022411

DSY-GW-
MW03-022411

DSY-GW-
MW11A-
022611

DSY-GW-
MW11A-
022611-D

DSY-GW-
MW12-030311

DSY-GW-
MW204-
031711

DSY-GW-
MW220-
030111

DSY-GW-
MW221-
030211

DSY-GW-
MW222-
030211

DSY-GW-
MW218-
030111

DSY-GW-
MW219-
031611

DSY-GW-
MW219-

031611-D

DSY-GW-MW08-
030111

Well Screen Interval (feet bgs) 41 - 51 16 - 26 7 - 17 15 - 25 8 - 18 5 - 20 3 - 15 4 - 14 10 - 20 6.5 - 11.5

Volatile Organic Compounds (µg/L)  

1,1-DICHLOROETHENE 7 7 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.25  J

ACETONE 5  U 5  UJ 5  UJ 5  U 5  U 5  U 5  U 5  U 5  U 5  U 5  U 5  U 3.28  J 5  U

CIS-1,2-DICHLOROETHENE 70 70 0.5  U 0.291  J 0.5  U 0.284  J 0.361  J 3.73 0.5  U 4.26 1.49 0.5  U 0.5  U 0.5  U 0.5  U 12.7

TETRACHLOROETHENE 5 5 0.5  U 0.5  U 0.696  J 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

TOTAL 1,2-DICHLOROETHENE 0.5  U 0.291  J 0.5  U 0.953  J 1.04  J 8.54 0.5  U 5.36 1.49 0.5  U 0.5  U 0.5  U 0.5  U 12.7

TRANS-1,2-DICHLOROETHENE 100 100 0.5  U 0.5  U 0.5  U 0.669  J 0.683  J 4.81 0.5  U 1.1 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

TRICHLOROETHENE 5 5 0.5  U 0.5  U 7.35 5.15 4.97 9.61 3.16 0.5  U 12.2 5.48 0.5  U 0.5  U 0.5  U 3.9

VINYL CHLORIDE 2 2 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 1.47 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.263  J

Total Metals (µg/L)

ALUMINUM NA NA NA NA NA NA 337 NA NA NA 52.9 312 274 53.7

ARSENIC 10 NA NA NA NA NA NA 1.5  UJ NA NA NA 27.8 74.5  J 78.1  J 1.32  J

BARIUM 2000 2000 NA NA NA NA NA NA 11.6 NA NA NA 86.6 34 34.9 17

CADMIUM 5 5 5 NA NA NA NA NA NA 0.5  U NA NA NA 0.5  U 1.53 1.41 0.286  J

CALCIUM NA NA NA NA NA NA 29100  J NA NA NA 79700 38400  J 40000  J 46800

CHROMIUM 100 100 NA NA NA NA NA NA 0.508  J NA NA NA 5  U 1  U 1  U 1  U

COBALT NA NA NA NA NA NA 2.5  U NA NA NA 24.8 13.7 14.1 1.74  J

COPPER 1300 NA NA NA NA NA NA 2  U NA NA NA 2  U 2  U 2  U 1.57  J

IRON NA NA NA NA NA NA 605  J NA NA NA 11100 61900  J 65800  J 459

LEAD 15 15 NA NA NA NA NA NA 0.75  U NA NA NA 3.75  U 1.28 1.07 0.75  U

MAGNESIUM NA NA NA NA NA NA 7110  J NA NA NA 16700 8090  J 8400  J 9790

MANGANESE 300 NA NA NA NA NA NA 53.9 NA NA NA 9100 4510 4880 532

NICKEL 100 100 NA NA NA NA NA NA 3.38 NA NA NA 4.64 1.5  U 1.5  U 2.08  J

POTASSIUM NA NA NA NA NA NA 1660 NA NA NA 11000 5970 6200 5120

SELENIUM 50 50 50 NA NA NA NA NA NA 1.25  U NA NA NA 6.25  U 1.55  J 1.24  J 1.25  U

SODIUM NA NA NA NA NA NA 40100 NA NA NA 62700 34400 35400 111000

ZINC 2000 NA NA NA NA NA NA 6.65 NA NA NA 3.59  J 1.58  J 1.52  J 29.8  J

Dissolved Metals (µg/L)

ALUMINUM NA NA NA NA NA NA 72 NA NA NA 29.7  J 36.9  J 38  J 36.6  J

ARSENIC 10 NA NA NA NA NA NA 1.5  UJ NA NA NA 29.1 77.1  J 78.9  J 1.37  J

BARIUM 2000 2000 NA NA NA NA NA NA 11.5 NA NA NA 84.4 34.4 33.7 16.1

CADMIUM 5 5 5 NA NA NA NA NA NA 0.5  U NA NA NA 0.5  U 1.62 1.52 0.274  J

CALCIUM NA NA NA NA NA NA 30800  J NA NA NA 76600 39400  J 39000  J 47800

COBALT NA NA NA NA NA NA 2.5  U NA NA NA 24.2 13.7 13.6 1.78  J

COPPER 1300 NA NA NA NA NA NA 1.19  J NA NA NA 2  U 2  U 2  U 1.17  J

IRON NA NA NA NA NA NA 50.5  J NA NA NA 9900 63900  J 62600  J 423

LEAD 15 15 NA NA NA NA NA NA 0.75  U NA NA NA 3.75  U 0.667  J 0.488  J 0.75  U

MAGNESIUM NA NA NA NA NA NA 7450  J NA NA NA 16200 8260  J 8090  J 9790

MANGANESE 300 NA NA NA NA NA NA 53.3 NA NA NA 8680 4980 4610 531

NICKEL 100 100 NA NA NA NA NA NA 3.39 NA NA NA 4.73 1.75  U 1.75  U 1.75  J

Central Shipyard AreaNorth Waterfront Area
MW11A
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Table A.2 - Groundwater 2 - Y2011 GROUNDWATER DATA AND EXCEEDANCES OF CRITERIA 
ON-SHORE DERECKTOR SHIPYARD, NAVSTA NEWPORT, RHODE ISLAND

PAGE 2 of 2

Upgradient
Building 234 

Area
LOCATION ID (DSY-MW#) MW223 MW02A MW03 MW12 MW204 MW220 MW221 MW222 MW218 MW08

SAMPLE DATE 03/16/11 02/24/11 02/24/11 02/26/11 02/26/11 03/03/11 03/17/11 03/01/11 03/02/11 03/02/11 03/01/11 03/16/11 03/16/11 03/01/11

Duplicate? Parent Duplicate Parent Duplicate

SAMPLE ID DSY-GW-
MW223-031611

DSY-GW-
MW02A-
022411

DSY-GW-
MW03-022411

DSY-GW-
MW11A-
022611

DSY-GW-
MW11A-
022611-D

DSY-GW-
MW12-030311

DSY-GW-
MW204-
031711

DSY-GW-
MW220-
030111

DSY-GW-
MW221-
030211

DSY-GW-
MW222-
030211

DSY-GW-
MW218-
030111

DSY-GW-
MW219-
031611

DSY-GW-
MW219-

031611-D

DSY-GW-MW08-
030111

Well Screen Interval (feet bgs) 41 - 51 16 - 26 7 - 17 15 - 25 8 - 18 5 - 20 3 - 15 4 - 14 10 - 20 6.5 - 11.5

Central Shipyard AreaNorth Waterfront Area
MW11A
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MW219

POTASSIUM NA NA NA NA NA NA 1770 NA NA NA 10800 6390 6240 5010

SELENIUM 50 50 50 NA NA NA NA NA NA 1.25  U NA NA NA 6.25  U 1.34  J 1.44  J 1.25  U

SODIUM NA NA NA NA NA NA 42300 NA NA NA 61900 35800 35900 114000

ZINC 2000 NA NA NA NA NA NA 6.48 NA NA NA 3.5  J 2.5  U 2.5  U 16.6

Water Quality Parameters*

pH 6.81 8.6 5.5 8 6.1 7.26 5.9 7.4 6.5 6.3

Dissolved Oxygen (mg/L) 0.3 0.2 4.1 0.3 2.5 1 0.8 6.4 0.3 0.4

Oxidation-Reduction Potential (ORP) (mV) -57.7 -144.5 52.4 -18.8 203.7 -88.9 144.9 134 7.7 92.7

Salinity (parts per thousand) 0.29 0.4 0.21 0.31 NA 3.1 0.86 0.52 0.43 0.44

MW11A installed as temporary well via Direct Push due to Coast Guard construction project.  

NA - Not analyzed

U - Not detected above associated value (detection limit)

J - estimated value between the Practical Quanitation Limit and the Method Detection Limit

*Water Quality Parameter values were measured with field water quality meter.

µg/L - microgram(s) per liter

Exceeds Federal MCL / RIDEM GA Groundwater Objective

Exceeds EPA Lifetime Health Advisory
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APPENDIX B1

ANALYTICAL RESULTS FROM SOIL SAMPLES COLLECTED FROM SUMPS AND
SHALLOW BORINGS



SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-SB.{)I-0911 DSY-SB-03-0911
DESCRlPT~-- ---- - BOrlng~ 9 0-11 0 II Bonng, 90-11 0 II

LOCATION. ~ry Well £'Y._Well
SAMPLE DATE 913/96 913/96

DSY-SB-04-0406
Boring, 4 0-6 0 II
Equipmenl Box
9/4/96

DSY-SB-06-0204 DSY-SB-09-1416 DSY-SB-10-1416
Boring, 2 0-4 0 II Boring, 140-160 II Bonng, 140-160 II
Equipment Box 542-5 542-5
9/4196 ---.-+9::-/=5/-=96=-------19::-::/51:-:96=---------

FIELD DUPLICATE OF

Volatiles (uglkg)

430 UJ 480 UJ
430 UJ 480 UJ
430UJ 480 UJ

---::430== :U=:..:,J,---j----480~-UJ---

490 U 440 U
490 U -- - - 440 U

------------------ _.-
490 U 440 U

---- ---- -----------
530U 510U
530U 510U

- _.- •••• >- ._. - -- --- -- --- ----

530U 510U

- ----530 U------- ------510-U----- --400-U----f--~-U--
I-----:~==_----f---=-_:=:_=:----

1,I,I-Tnchloroethane l1U llU 12U 12U 12U 12U
1,1,2,2-Tetrachloroethane 11 U 11 U 12U 12U 12U 12U
1,1,2-Tnchloroethane 11 U 11 U 12U 12U 12U 12U
i~i ·Dlchloroethane-------- -----i i U--- ----1 i-u --- ---12"U 12 U 12 U 12 U---
------------- - -_..- -----
1,1-Dlchloroelhene 11 U 11 U 12 U 12 U 12 U 12 U----------- ----------- ------
1,2-Dlchloroethane llU 11U 12U 12U 12U 12U-------------_.- .. ---------- ----------------- ------- ------ -----
~~2-Dichloroethene(lotal) 11 U 11 U 12U 12U____ 12U 12,..,U

1
1,2-Dlchloropropane ==~llj------li'ij 12U ~~~ ~~U ~~~ _
2-Bulanone 11 U 11 U 12 U 12 U 12 U 17 U
- -- -- -
2-Hexanone llU llU 12U 12U 12U 12U

~Melh~-2-Peni~~~=--~~_-==-~=_~-=E-~===-~===~~i ~ ~=-=-~~~ ----12ij------12 lj--- _~=i~U 12Q~
Acetone 16 U 14 U 19 U 27 U 50 U 65 U
Benzene ----1-1 ij---- ----IIU- ---------- 12U 1 J ----12U 12U
BromodlchlQromeihan~ - ---- - -- II U-- --- - -- II U - -- ---12ij--- ---12U-- -- -- ---12 U 12 U ---
---------------- --------------------- _._-- ------- ----_._--
Bromoform 11 U 11 U 12U 12U 12U 12U------ .---- ----------- ------ ..._----- --~~- ----------- -------- ----
Bromomelhane llU llU 12U 12U 12U 12U
-------~.- --- --- - ------- ----~~-- ------._-- - --- -- -- -- _. ------ ------
Carbon Disulfide l1U llU 12U 12U 12U 12U--._-_._..._---~ ~- ------ ._-_._._._-_ .. ------ ---- -----.. ._._.- ---------- ---- -- ._._-- --~-------

Carbon Telrachlonde I1U llU 12U 12U 12U 12U
- - - - ._- -_._-- -_. _._- -- -- -- - --_.. - _. - ----

Chlorobenzene llU llU 12U 12U 12U 12U
- ..._--------- ._- ------ --- --- -- ._- ._- -_ .. ------ --_._.._--_. ------ -------
Chloroelhane 11 UJ 11 UJ 12 UJ 12 UJ 12 UJ 12 UJ

. - . ------- . - - -_._--_. ---------- -- ----.. _.-
Chloroform IIU IIU 12U 12U 12U 12U

._._~---------------_. _. ------- -----
Chloromethane I1U llU 12U 12U 12U 12U-_.._--------_. __._. -_.. ---------- ------ ._._- ----- -------- - -------
cls-~,~-~lchl0.r~flrop~ne 11 U 11 U 1~~ 12U 12U 12U
Dlbromochloromelhane 11 U 11 U 12 U 12 U 12 U 12 U
_.._-------- -_._-- -- ---------- ._..._- .- ._-_. -_._--------- -- ---_._---- ._----_.. -------
~!hylbenzen~_____ _ _ !!~ !~~ ~~U 12~_____ 12U 12~ _

~:!~~~n-= ~~~~nd~ 22 U 19 U .!~~ ~~___ __~ U 23 U _
Slyrene !!~ ..!!y 12U 12U 12U 12U
Tetrachloroelhene llU llU 12U 12U 12U 12U

------ ------------ ------ ---- -~:::-;-;----I
Toluene 11 U 11 U 12U 1 J 1 J 12U
.~._-_.-- ._-. ---- - -- _. -------- ._-- ...- - -------------- ------ ---_.
!olaIXyle~es 11 U 11 U 12U !~~. 12U 1~~ _
lrans-l,3-Dlchloropropene ------11 ij--- ------11 U------ -----12U 12U 12U 12U
Tnchloroelh~;;e---- -- -- ---11-U----- -----11 U ------ --- 12U 12U ---i2U--------12U---

vlnylCtilorid-~- l1U___ __ llU -- ---:_ ~:=_-:-I~~==-==-=-!~Q~=_~::: =-_=i~~::==-===!~.Q=--=
~emivolaii~~(ug/~j!!
1,2,4-Tnchlorobenzene
1,2-Dlchlorobenzene---------

i ,J:OiCiilorobenZene_._---_ ..- -----
1,4-Dlchlorobenzene



SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER. DSY-SB-Ql-<l911 DSY-SB-Q3-0911

IC~-=~-=~-=~-=~::-:II~::-:~.,..~_O_N_. I=~-~--:'~-:'g:'-~.,..~-0--1-1-0-n---t:~=-~I~~~ 0_11 0 n

SAMPLE DATE 913/96 913/96

FIELD DUPLICATE OF

DSY-SB-04-0406
Bonng, 4 0-6 0 n
EqUIpment Box
9/4196

DSY·SB-Q6-Q204
80nng, 20-40 n
EqUipment Box
9/4196

DSY-SB-Q9.1416
Bonng, 140_160 n
S42-5
9/5196

DSY·SB-10_1416
Boring, 140_160 n
S42·5
9/5196

2,2'-oxybls(I-Chloropropane) 530 U 510 U 490 U 440 U 430 UJ 480 UJ
2,4,S-Tnchlorophenol 1300U 1300U 1200U l100U ll00UJ 1200UJ
2,4,6-Trichlorophenol 530 U 510 U 490 U 440 U 430 UJ 480 "'UJ-,- I
~.~Dlc~~~p!Jenol -- ~~- ~~__=_~~~~==_==~i~~ ~~~ ~~ _ _ 430UJ 480UJ
~.~~.!.~~~~E~~n~ 530 U 510 U 490 U 440 U ----430 ijj--- ----480 ijj ---
~~4-DlnrtroJl.!'~nol__-_-~-~-----13OO--u-------1300-ij------ ---12OOD- ---I-I00U--- ll00UJ 1200UJ

2,4-Dlnrtrololuene 530 U 510 U 490 U 440 U 430 UJ 480 UJ
2,6-Dlnrtrotoluen-;------ - ---- -- ---- 530U---- - ---510 U..--- ---490 U 44(jij----- - 430 UJ 480 -U"'J--- 1
_._----------- ------ - ----_._-- -----------
2-Chloronaphthalene 530 U 510 U 490 U 440 U 430 UJ 480 UJ
2-Chlorophenol 530 U 510 U 490 U 440 U 430 UJ 480 ",U.,..J

1
~-Meth¥'~~E~ale~~ ---- -----530U-------510U --- -~-U 44OU---- 430UJ 480UJ
2-Methylphenol -- 530 U..--- ----.-- 510 U- --- ---400U-- ---44iiu - - - -----'430 iiT-- ----400 ljj-----
2:NrtiOarilhii~ ----iJiiOu----- 1300U 1200U ll00U----- -----I-I00U-J--- 1200UJ
2-t-iiirophenol - - --530U-- -- -- - -- -510 U --------490U--- ----440U--- _ ___430 ~J 480 "'u""J----

3,3'-DlChlorobenzldlne 530 U 510 U 490 U 440 U 430 UJ 480 UJ
3-Nrtroanlhne---- --·---1300U----- ljc>iliJ-- 1200U ----il00u---- - - -1100'LJj -- ---1200-uT--

~:~~miiro.2-:M~~if~!~n?~ _ !30ci ~~--=-~ ~ !~c& ~ _ ---- -1200 ij--- ----1iooiL_~ .. -1ioo uT--- --1200 UJ---

~~romophenyl-phenyle~her 530 U 510 U 490 U 440 U __.~~ UJ 48O_~~ _

~~~loro-3-~~~1'!:~~~01 -=~~~~ ~ ~-=-~=~i~u--~=.-~ 490!:!. ~q-=--_~ -- ~!:!.~ ~~~~ _
4-Chloroanlhne 530 U 510 U 490 U 440 U 430 UJ 480 UJ
~Chlor~E~~1'-phe~¥~~~~~~ -=-- ---530 U--- ---5iii IT 490 U 440 U 430 UJ 480 UJ

~~~!~p~~~~I___ ---- -- ~~~-~-~ ~---- 510 U ~-=- ~~~_~~OO ~ ~_~=_~ ~:- ~~=~~~Q~.=-= _--400 Q~_~- _~~-_~~
4-Nllroamline 1300 U 1300 U 1200 U 1100 U 1100 UJ 1200 UJ

~~~~p_~~~~__ _ !~~ci~~~~~-_=:~ ~- i30?u ~_~=~~~U-=~-=:~~~~=-_ --- -~ !ilJ9~~== I~~~J----
~~~~~~~~h~~~___ _ ~~~ ~ ~1~ ~ ~~ ~ ~ ~ _ _ __ _ 430 ~~ 480 ~~ _
~~~~~~~¥1~~~ ___ __ ~~~ ~ ~1~ ~ 490 ~ ~ ~______ _ ___~~ !:!.~ ~ ~~ _
Anthracene 530 U 510 U 490 U 440 U 430 UJ 480 UJ---" - - .. - - ---- .------- -- -- - - - - --.._- --- --._--- ---- -- _.- ---
~~~~~(~!~~~hr~c~n~ 530 U 510 U 490 U 440 U ~~ J ~~ ~J _
~~~~~!EY!~~~__ __ _ -74' j' ---- - - 510 U --- --- 400 U----- ----- -- 440 U--- - -- !.~_~ .._. ~~ ~~ __
~~nzo(~l~uoranth~n--= .. . - ~! ~ ~~.:..~ =-_~:__ ~!~ ~ -- 490~------- 440 U- 130 J 480 UJ
~~nzo(~,~!!E~~ene __ _ ~_J ~!~~ _.. __ 490U 440U 430UJ 480UJ
Benzo(k)f1uoranthene 530 U 5!~ ~.___ _ 490 U 440 U 65 J 480 UJ
bls(2-Chloroethoxy)Melhane __. 530 U 510 U 490 U 440 U 430 UJ 480 UJ
brs(2-Chloroelhyl)Elher 530 U 510 U 490 U 440 U 430 UJ 480 UJ
bls(2-EthylhexYtlPhthaiate ..-- -- - --. ---530U--- ---siD U----- BOO U 440 U 430 U 480 UJ
Butylbenzylphlhalale -------- ---530U--- -----510 U 490 U 440 U 48 J 480 UJ
Carbazole ------------- -----530U--- -'--siou--- 490 U 440 U 430 UJ 480 UJ
----------_.._- ------~-- --------~---

~hrysene .____ __ 530 U 510 U 490 U 440 U BB J 480 UJ
DI-n-butylphthalate - ---530U-- ---5iii U ---- 50 J 440 U 430 UJ 480 UJ

2



SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-SB-Q1-Q911 DSY-SB-03-0011 DSY-SB-04-0406 DSY-SB-06-0204 DSY-SB-09-1416 DSY-SB-10-1416
DESCRIPTION Boring, 90-110 II Boong, 90-11 0 II Boring, 4 0-6 0 II Boring, 2 0-4 0 II Boring, 140-160 II Boring, 140-16011
LOCATION Dry Well Dry Well Equipment Box Equipment Box S42-5 S42-5
SAMPLE DATE: 913196 913/96 9/4196 9/4196 9/5/96 915196
FIELD DUPLICATE OF

DI-n-«:tyIphthalate 530U 510U 490U 440U 430UJ 4BOUJ
Dlbenzo(a,h)anthracene 530U 510U 490U 440U 430UJ 4BOUJ
Olbenzoturan 530U 510 U 490U 440U 430UJ 4BOUJ
Dlethytphthalale 530U 510U 490U 440U 430UJ 4BOUJ
Olmelhytphlhalale 530U 510U 490U 440U 430UJ 4BOUJ
Fluoranlhene 530U 510U 490U 440U 130 J 4BOUJ
Fluorene

------
530U 510U 490U 440U 430UJ 4BOUJ

Hexachlorobenzene 530U 510 U 490U 440U 430UJ 4BOUJ
Hexachlorobutadlene 530U 510U 490U 440U 430UJ 4BOUJ

~xachlorocr.clo~n!~~,=~ _____
---- ------

530 U 510U 490U 440U 430UJ 4BOUJ----------- ---------_ .. -~~~-- ----- ------ --------- ------ ._----- ----------
Hexachloroethane 530 U 510U 490U 440U 430UJ 4BOUJ- --_.- - ----- -------- --~----_.

Indeno(1 ,2,3-cd)pyre~ 530 U 510U 490U 440U 430UJ 4BOUJ
----- -----

I~op~~on~ 530U S10U 490U 440U 430UJ 480 UJ
--- ._---- - -- --- - ._.- --_._----.---- -------- . _._---.

~:~!!!"~~:~~-Propr!~I~~n~____ 530 U 510U 490U 440U 430UJ 4BOUJ------ - ---- --------- ------ ----- ------
~:~~~~~~'Phenylamlne 530U 510 U 490U 440U 430UJ 480 UJ-
Naphthalene 530U 510 II 490 lJ 440 II 430 llJ 460UJ
NRrobenzene S30U

-- _._-----_.--... --- ---
510U 490U 440U 430UJ 480UJ-..._----. - - -- -. -- ----------- ---------

Pentachlorophenol 1300 U 1300 U 1200U ll00U 1100 UJ 1200 UJ--- -. - - - ---- ------ - -- -------- - -- --- ---------- ------ ------- ----------
Phenanthrene 530 U S10U 490U 440U 120J 480UJ.- --_ .._--- ---- --- -. --_._- -- - --- - ----- --------- ------ ---- _. - ----------- 480UJ---Phenol S30U S10U 490U 440U 430UJ

~y~~n~__
--- ----

530U 510 U 490U 440U 170 J 480UJ

~~yITms____
--- - __ • _ M_ .-- .._- ---_. ----- -- - -- - -~ -- --------- ---_.. - - ---

-- -- -- --- - --._----- --- ----_.~----------- -------- _..._---
Olbutytlln 49U 49U 49 U SOU 49U SOU
Monobutyilln

--- -- - -- ----~- -- _..--- ----- 49U----- --------- --------- -------
49U 49U 50U 49U SOU

Telrabutynln
------

49 U 49 U 49U SOU 49U SOU
Tnbutytlln ----49U--------

SOU SOU49 U 49U 49U- - -- --. - - - ---- ------ ----------
PestlcldeslPCBS
4,4'-000 ------- ------ -------- ----------. -

S3U 51 U 49U 44U 43U 48U------ ----- -- ---- --------------- ----- -- -- ... ----- ----_. ------ ----- ----48U---4,4'-DDE 53U 51 U 49U 44U 43U_. - - -- - -- _.---- -- -- --- --- ----------- ---------- ------ ------
4,4'-ODT 53U SlU 49U 44 U 43U 48 U- --- _.- --- -- - - -- --- __ 0_- -- - - -- --- _.-- ------- ------- ------ -
Aldnn 27U 26 U 25U 23U 22U 25U--- ---- -- .. - ~------ ---------- -----
alpha-BHe 27U 26 U 25U 23U 22U 25U
alpha-Chlordane

._---- ------ ---------- -----
27U 26U 25U 23 U 22U 25 U

- . --- -., ----_.--------- ----------
Aroclor-1016 53 U 51 U 49U 44U 43U 48U--------- ---- - - ....- ------- ----------
Aroclor-1221 110 U l00U 98 U BBU B6U 96U

f.',roclor-!~~~==- ----~-~~ 53U 51 U 49U 44U 43U 48U
--- - - -- ------ ----- --._--

Aroclor-1242 53 U 51 U 49U 44U 43U 48U
Aroclor-1248 - -----. - --·--53U---- --------

44U 43U 48U51 U 49U
Aroclor-1254

-----_. ------ ----
44U 43U 48U53 U 51 U 49U

3



SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-SB-Ql-0911 DSY-SB-Q3-0911 DSY-SB-04-0406 DSY-SB-OO-0204 DSY-5B-09-1416 DSY·SB·10-1416
i5E~CRip!ION= -~ ~~ing,~O:l~j n_---_--_-- BorT.ng,9 0-110n-- '''"Bo-r-:-,n-g,-4:-:0-6:-::-''''O''''n--

I
''"Boring, 2 0-4 0 _n__t::B,-::orl=-n-=g.:..,1_4_0-_1_6_0~::-n_-:'-_-_-:::-B""'07:rl~ng;"':,,--1==-4~~0-~1°~6==-o~n~~~-=1

LOCATION Dry Well Dry Well Equipment Box Equipment Box 542-5 542-5
SAMPLE DATE: 913196 913196 9/4196 9/4196 9/5196 9/5196
FIELD DUPLICATE OF

Aroclor-l260 53 U 51 U 49 U 44 U 43 U 48 U
beta-BHC 2 7 U 2 6 U 2 5 U 2 3 U 2 2 U 2 5 U
Decachloroblphenyl - - ------ ---53U---r-.---S1 U 49 U 44 U 43 U 4 ii U----
delta-BHC 27 U 26 U 25 U 23 U 22 U 25 U
Dleldnn 5 3 U 5 1 U 4 9 U 4 4 U 4 3 U 4 8 U
Endosullan I 2 7 U 2 6 U 2 5 U 2 3 U 2 2 U 2 5 U

11100 10400 3270 3990 9530 13000
103 UJ 118UJ --- -----I1-i.iT-- --- ------- 12ili- ----- --114UJ--- ---126UT---

24 17 3-5 ii ------- -- ---- -- Ti ----- --15 7- ------ ---- -;'7 B--- -----
83 63 4 --- - 66 --- -- -- ----- i9 4 ---- ----202 ----

----------- ------ ----_._---
o25 J 023 U 021 U 023 U 045 J 052

-- ----------- ----- - ---- -- -- --_.-
1 J 0 72 J 0_63 UJ 0 69 UJ 0 66 UJ 1 1 J

- -- ----750j----- -----874]- -- 658J 585J 3630J 9==29=--Jo---- 1
------- ----------- ---------

159 136 81 602 131 184
----- - -------1----,---=--- --------

147 118 39U 63 12 121
----~---- ~--_._-------

162 161 41 388 185 124
- ---------------- - ------ ------- ---------- -------- ----------------

36000 32300 9520 29200 25700 31100
125J -. ---- 155 J --- ------··1"5}-------~-- 161 J 82 J

---400~-- -----3760----- ----1270 1500 2610 3470 ----
----c5=-=5,.."I,.."J----- ----- 451J ------ ---932-J---- ----236-J--- -----=3::-66~-J-;-----t-------::3::-::1-:-1.,J

- - ---005U------ 005U --- -- ---OOSU---- ---OOOU---- -----OOOU--- ----OOOU------
-- --------212"---- ----- -21';2" - ---- -----72U---- -----301---- - -----18--- ---24"7-------

346 ------ - 221----- - -221- ----- -----190--- -----424-----1-----4Q-=-=-2

08 UJ - --091UJ--- ------::0'""84::-:-cU:"7J-=----t----oO:-:9::-::2C":U7J:----t----=o-:::aa7-:-uC":J---l----:0-:-9,,::7:-=U~J.,-----1
----------- -------------_. --

I 2 UJ 1 4 UJ 1 3 UJ 1 4 UJ 1 3 UJ 1 4 UJ
748U 143U 28W------ - ---V7U--- -- -----74i-u ---- --------60-7U------

- - -12-uT--- -- ---- --- 14-UJ 1 3 UJ 1 4 UJ ----1-3 U-=-J~---+----,1,..,,4-=-U::-::J.,.---

~opper~~~~I

Iron, total
-~------

Lead, total---_._-----------. - -----
Magnesium, !olal __

~~ngan,:se,~~~ _
~ercury, to~~ _
Nickel, total

Potassium, total---------- ------
Selenrum, tolal------_... -- -. --
Silver, tolal
~ --. - ----
Sodium, total
Thalliunl,IOtai -

Endosulfan II 5 3 U 5 1 U 4 9 U 4 4 U 4 3 U 4 8 U
Endosullan Sulfate 5 3 U 5 1 U 4 9 U 4 4 U 4 3 U 4 8 U
Endnn 5 3 U 5 1 U 4 9 U 4 4 U 4 3 U 4 8 U
EndnnAldehyde ------S3U------sliJ 49U 44U 43U 480":U---1
Endrini(eione-- -- - - - 53ii --- ---- 5i U -------49U--- 44U-------- -----43U-------- ------"4iiii---------
gamma-BHC ~==-~-~_:~_-=~ -==~lu--=, -=--=~_~ ~ Q__~== ----"2-su--- ---i3U--- 22 U 2SU---
gamma-Chlordane 27 U 26 U ---2SU--- ---23iJ--- ----2 2U---- ---25U----
Heptachlor ---+-- - --.- --- 2"7 U---- 26 U - ---.-- 25U·--- -----23 U------ -------22 ij--- ------25 U-- -.- -.
iiep~a~tiior ~poxlde :2 7U i 6 U 25 U 2 3 U - - - 2 2 iJ 2 5 U

Methoxychlor 27 U 26 lJ 25 U 23 U 22 U 25 U

Toxaphene 270 LJ 2(iO LJ 250 lJ 230 LJ 220 U 2SO U

!~L ME~~I ~ IJII!l/k!JI
Aluminum, total
- ~ --- ---- -----
~~!lrTl?_n~, !lllal
Arsenic, total-- - - -
Barium, total---------- -
Beryllium, ~!~ _
Cadmium, total---------
~alclum, to~ _
Chromium, total
Cobalt, total

4
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-SB-ol-0911 DSY-SB-03-0911 OSY-5B-{)4..()4()6 DSY-5B-06-0204 DSY-5B-09-1416 D5Y-5B-lO-1416
DE5CRIPT~-----Boring, 90-11 0 n Bonng, 90-11 0 n Boring, 4 G-6 0 n Boring, 2 G-4 0 n Boring, 140-160 n Boring, 140-160 fl
LOCATION Dry Well Dry Well Equipment Box Equipment Box 542-5 542-5
SAMPLE DATE 913/96 913196 9/4196 9/4196 9/5196 915196
FielD DUPLICATE OF

Till, total 89UJ 91U 84U 9.2U 8.8U 97U
Vanadium, total 194J 176J 7 10.7 J 175J 228J
71nc, total 64 825 18 499 S09 SO.l
TCLP Metals (uglL)

ArseniC 4U 4U 4U 4U 135 246
Banum 75 103 785 123 186 158
------~~--------- -
Cadmium 3U 3U 3U 215 3U 66--------- -----. -- --- - -- ---'~ - _. ------- ~------ ------ --- -----
Chromium 6U 182 74 129 13.4 295-
lead 96 141 13 I U 78 4.2

Merc~I'L ___ 01U 01U OIU 01 U OIU 01U
-. - ----- -- _.- >--- ---- --_..•--- -- -' -----. --------- ------- ---- ------------ ------ .. -- -- - -

Selenium 4U 4U 4U 4U 4U 4U
Sliver 137 75 9 106 118 204
TPH USING IR (mg/kg) 110U l00U 93U 86 U 17000 87 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-SB-ll-0002 DSY-SB-14-0103 DSY-SB-15-0103

S234-7
Boring, 1 0-3 0 It

S234-7
Boring, 1 0-3 0 ItBoring, 00-20 It

----SB-ll
DESCRIPTION'
LOCATION:
SAMPLE DATE. 9/5/96 9/6/96 9/6/96

FIELD DUPLICATE OF

Volallles (uglkg)
1,I,I-Tnchloroethane 11 U 11 U 11 U
1,1,2,2-Tetrachloroethane 11 U 11 U 11 U

- ---- --------
l,l,2-Trlchloroethane 11 U 11 U 11 U
~i-Dlchloro:ethane---------- ------ii ij------- -------i' iJ--- ----Ii ij---
--------_._---~ ------ ---------- ------- ---- ---------
l,l-Dichloroethene 11 U 11 U 11 U
i;2-DlchiQ;o:eiii;;;;e- ------ ---Ilui,U-- ---11U---
. ---_.~--_._- ------- ----- - .----- ---._-- -- .._--
l,2-Dlchloroethene (total) 11 U 11 U 11 U
1,2-Dlchloropropane 11 U 11 U 11 U
2-Butanone 11 U 11 U 11 U

----- - --- ---- - ----- ----...,..,----1
2-Hexanone 11 U 11 U 11 U---------
~Methyl-2-Pen~anon~ -!! ~ _ !! ~ 1~ _
Acetone 11 U 15 U 16 U---- --- -- ----- - -- --- -----------1
Benzene 11 U 11 U 11 U
Bromodlchloromethane 11 U 11 U 11 U------------ ---------- ------ ----- --- ------------
Bromoform 11 U 11 U 11 U
- -----. - .- - - -. - - . - -- - - -- - -- ---- - ~ _._--
Bromomethane 11 U 11 U 11 U
Car-bo-n-D-Is-u-lfi-Ide - ----. - i, u------- ---- -- " u ---- ----i"""u---I

CarbonTelrachlonde ---- - ----11U--------,,-U--- ---li-7'ou---1
-------------- .--.--------------- . ---- - -------_._----
Chlorobenzene 11 U 11 U 11 U----- --------
Chloroethane 11 UJ 11 UJ 11 UJ-_._------- - _._---- ---------- -------- --------
Chloroform 11 U 11 U 11 U
Ciiklrometii~~e- - -- ----- - --- -------" ij --- --- ----Ii iJ - -- ---ii u---
-----_._--_.-.- ------- ------- ------ ... _------- ----- ----
~~:!~~Ichloro~ope~ !! ~ !! ~ !!U _
Dlbromochloromelhane 11 U 11 U 11 U-----_._--- ._-_._. . - ----- -- - - --------- .. - ...- --- - -----
~th~~~~~e __ 11 U !! U !! ~ _
Methylene Chlollde 18 U 11 U 11 U

. -- --- -----
~!Y!~n~ ___ ___ !! ~__ !! U !! ~ _
Tetrachloroelhene 11 U 11 U 11 U
ioluene-------- -----,iu--------- "iJ----- i,u----
-_._--- -- - ---.- - . -- - . -- _. .. -----~---~ ~ ----
TotalXylenes l1U llU llU
iranS-1.3=DiCtiloropropene----- -----, ,-u---- -----" U----- ---li-·:cu,----1
Tnchloroethene 11 U 11 U 11 U------
~~nyl Chlonde _ _ ~ ~~ !_! ~_ 11 U
Semlyolahles (ug/kg)
1,2,4-Tnchlorobenzene 410UJ 450U 400UJ
1,2-Dlchlorobenzene 410 UJ ---,--45.".O::-·U,..,----I---4OO.,.."."...,.U'"'J---1

1"'=,3-'"'D=-IC-:h-clo-ro-:be-nz-e-ne------ ---410-UJ---- -- --45-0 :':U........,---j---4OO-=-:,.:U::,:J,----j

1.4-Dlchlorobenzene ----- --410UJ--- -- 450 U 400 UJ
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SUMMARY OF SOIL ANALYTICAL RESULIS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-SB-ll~2

D~~~~~~!I~~' Borl~~, ~ ~~ ~ ~ ..
LOCATION' SB-ll
S=-A""M""'P""'L'=E:-:O:-:A:-::T::::E':------1-9/5196
FIELD DUPLICATE OF.

DSY-SB-14-0103

~o~~~, ~ ~? ~ ~
5234-7

9/6196

DSY-SB-15-0103

_ ~~r~~~! 0-3Et1__
5234-7

9/6196

2,Z-<lxybls(1·Chloropropane) 410 UJ 450 U 400 UJ
2,4,5-Tnchlorophenol 1000 UJ 1100 U 1000 UJ
2,4,6-Trichlorophenol 410 UJ 450 U 400 UJ
2,4-0Ichlorophenol 410 UJ 450 U 400 UJ
2,4-0lmethytphenol 410 UJ 450 U 400 UJ
~,4-0Inrtrophenol 1000 UJ 1100 U 1000 UJ
2,4-Dlnltrotoluene 410 UJ 450 U 400 UJ._---
2,6-0Inrtrotoluene 410 UJ 450 U 400 UJ

~:~hlorona!:~~lene _ ___ . ~!~ ~~__ ....._~~ ~____ ___400 ~_J__

~.~~~~r~p~en~l._... .___ ~!~ UJ ._.. 450 U _ ._~~ ~~ __.
~:Methl'na[JI~~~ne__ . . __4_1~~~ .__~L__ 66J

~:Met~ylphen~!.__.._.. _. 4~~~~ 45O.~. -:-::4O:coO=.U-:-;:J-:--__1
2-Nrtroamhne 1000 UJ 1100 U 1000 UJ

~:~'!."ophe~~. ._ .... .~!~ ~~ __ _._~~~.__.. __ 400 ~~ __
3,3'-Dlchlorobenzldlne 410 UJ 450 U 400 UJ

3 Nilroanlhnl' llKKI II J 1HKI II 1(J(KI IIJ

4,6-0Inltro-2-Methylphcnol 1000 UJ 1100 U l~UO ~~_._

~-~~omophenyt-phenj1~~~~. __.._. ~!~ ~~ . __ ___~~~ L!.__.._. ~~ ~~ _
~-~~I~ro-3-~ethylphenol 410 UJ 450 U 400 UJ
4-Chloroanlhne 410 UJ 450 U 400 UJ---------- ------ ----------- --------- ---------
~~.!'loroE~~!'~-phe~¥lelh~~ ~1~~~ ......__ ~~O~ . ~~~~__..

'!-~.!!~¥lllh~o~_._ . . ._.~!~.~~. .__ .._._~5~~. . . ~lJ.~J _
4-Nrtroamhne 1000 UJ 1100 U 1000 UJ

~Niirop~~~~_ -=~-~~~.P'J-==-= ~:'=."::'~ii~ p.~=-,,::,= ==io~uT'--
Acenaphthene . .... _._ ~!~~ 450 U____ __ ~~~J _

~~~~~~hll:~ _. __ 410 UJ 450 U ~~~~__
Anthracene 4io Lir---- ..-. -- 450 U"--- ---- 400 UJ
BenzO(a)a~tt;;:acene ._. <lio Lir--'-- .... ---6'7 j .... - -- -'---400U--
~~~~~!e¥~~~~.-_.._ . __..~1~ ~~_. . . ~~ ~ .. ._... __.~~400 Q'j --. _.
Benzo(b)nuoranthene 410 UJ 100 J 400 U~J.,...-__ I

~~~!!1E~~~~~~~" . '~-=-~~1~~~~ =~-=-=-~§:~...._~=.=400'~J _
Be"=o(k)nuoranlhe~ .._ _ __~~~ ~:!... .__~~~___ 400 UJ

~~(2-Chloroe!hoxy)Met~~!".! .. _. .. ~~~ ~~ ~~. 400 UJ
bls(2-Chloroethyl)Elher 410 UJ 450 U 400 UJ
iiis(2=eitiYihei<Y!lPhihaiate . _. 410 ur'...- --450 U-_._- _ .. -- 400UJ--
BU!Y1benzylphlhalate--- -- . --"--;jl0'UJ-- ---450U---' 400UJ
Cartiazo~''''''-.-. . .- '--410U]"-'- _·_·~U---- ----4iJcj""'UJ.,---t
------,------- --+ --------
Chrysene 410UJ 62J 110J
DI-n-butyfphlhalale 410 UJ 450 U 400 UJ
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY·SB-ll-0002 OSY-SB-I4-0103 OSY-5B-I5-0103------- _.- ----_. - - - - - -- --- .- -- -- ~. - _. _._- ---._-- _.
~~~~~!~~I~,,!. ~orin~, ~ ~~.Q ~._. ~~!~~~_! ~~ ~ ~_. ~~rlng. 1 0-30_"__
LOCATION SB-ll 5:234-7 5234-7----------- --------,.,----------1--------1
SAMPLE DATE 915/96 916196 916/96
FIELD DUPLICATE OF --·-------1-------1

DI-n-octylphlhalate 410 UJ 450 U 400 UJ
----'-'-'-'--------- -----
~Ibenzo(a,~)anthr~~~~_ _ __.. ~!~ ~J._. 450 ~ I__---:4OO~_U::,J::_--1

Olbenzofuran 410 UJ 450 U 400 UJ

Oiethylphthalate 410 UJ 450 U 400 UJ
IcO-1m- e--'t'"'hyl-p...,.h-,th-a.,-'a-te-----+-----:-41 0 UJ 450 U 400 UJ

Fluoranthene 410 UJ 130 J 110 J

- - --- - - ----·-41.,...U,----I-- -- -45"U----' ----4"Uc:-----1
------- - .-.-.----- - ---- - ._- --·--j----c--:-.,----I

41U 45U 4U
41 U - 45U -- ···--4U---

~-- --~--- ----- --------- _.- ----
21U 23U 21U----21 U---------2"3U·---- ---;2O-C

1
:-:

U
..,...---1

- - - - _._- --- _.- - - -- -- - - --_.- ----
21U 23U 21U

~ ..__ .- - -------
41 U 45U 40U

- - ~- -._- - -- -
83 U 90 U 81 U-- ---41 U.---- -- _...- 45 iJ--' ---- ----46·:-:"u--- 1

--. -- -_._---
41 U 45U 40U_... --_._----
41 U 45 U 40 U

- ---- - - -.. -- - _.- --. ·1----·----1
41 U 45U 40U

Fluorene 410 UJ 450 U 400 UJ
I:-H"::e~xa:"':c::":hl~o-ro""'be-nz-en-e-----I-----'-'41 0 UJ 7.45::0c:U"""---·/---"'4OO=~U:-':J---1

Hcce-x-a-ch-'o-r-,ob-ul-a-d-,Ie-n-e------- ---410 UJ 450 U 400 UJ

H~~~~~I~r~y~~o~nt~~len~__ 410 UJ--- ---450 U-- . _"~ ~~ _
Hexachloroethane .- 410 i.ij .- - 450 U 400 UJ
----.-------- .._._-- --------_.---_.... ------ .--- - ---------
Indeno(I,2,3-cd)pyr~~~. . ~!Q .l:!~ ~Q ~ 400 UJ

I~~horon~_ .. ~!Q~J._ ... ..._~QU .. ~~~__

,,!.~~ros~-~~:~:!'.!~e¥I~~ln~ 410 UJ 450 U . __ ~ ~J. _
N·Nltroso-dlphenylamlne 410 UJ 450 U 400 UJ

Naphthalene 410 UJ 450 lJ 400 UJ

t~llrobenleJll' 410 lJ I 4:'0 lJ 400 UJ

I'e"laclrlorupl"'"ul HHKI lJJ 1100 lJ ~ O~ lJ~ .
Phenanthrene 410 UJ 1to J 160 J--- -------
Phenol 410 UJ 450 U 400 UJ.-.- --- - ._---
Pyrene 410 UJ 150 J 100 J

~~~~~!!~~ -- -----
~lbu~I~ ...__ ~Q ~~ . . . ~~ lJ . 4~ _U _
Monobutyltln 50 UJ 50 U 49 U
Tetrabutyttln --- .. ------ --- -- 50 UJ ---.. ----sou----- ----49:':U---1

I~T-'n-bu-ty-It-'In--------' - ---50UJ--- ----SO·U 49 U
=p'e-"'s""tic1..:-id':-e-sl:::p-=C=B5::C------- -----

4,4'·000

~,~::~~~
4,4'-00T---- -.--- ----
Aldnn
I--:-':--"--'-=c:-:-:::-----·-- ---
~lpha:.".B.H:_:C__,_--

~p_~~.~~I~r~':!'~__
Aroclor-l016
-. - -
Aroclor-1221-------
Aroclor·1232
&.~.__ ._--
Aroclor-1242- - - - - - - -
Aroclor·1248
ArociOr: i 254 --
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-SB-ll-0002 DSY SB 14-0103 DSY-SB-l~l03

I~D--=E--=S--=C--=R::-IP::-T_I_O_N='=~_-_'-_-_-_-_-_I'=-Bcco~r~ln-g,·-:0~-O--2"'-'-0':'n=---EBccoCCnn--g::".:"1-':'o--3'-0~.:.cn --EB::':on::"':"'ng'=:.=1"':O-'=:3':'0~n=---l
LOCATION SB-l1 S234-7 S234-7
SAMPLE DATE. 9/5196 9/6196 916196
FIELD DUPLICATE OF

iAroclor-1260 41 U 45 U 40 U

beta-BHC 2 1 U 23 U 2 1 U.._- --~-- ._------
Decachloroblphenyt 4 1 U 4 5 U 4 U

defta-BHC 2 1 U 2 3 U 2 1 U

Dleldnn 41U 45U 4U-------------
Endosulfan I 2 1 U 2 3 U 2 1 U
Endosulfan jj---- ---._-- ----4·1-U--- ---45 iJ-'-- 4 U
--_._--- -- ---- - ---. -- - - --- ---- -- .- - - -- - - . ----- --------
Endosulfan Sulfate 4 1 U 4 5 U 4 U
Endnn----------- 57 45U 4U

-------
§ndr~ ~~~':~r~': ___ _ ___ _ ~! ~ __ _ 4 5 U __ ~ ~ _
Endrln Ketone 4 1 U 4 5 U 4 U
gamma-BHC 21U--- --- :2 3U--- 21 U

gamma-Chlordane 2 1 U 2 3 U 2 1 U._-------
Heptachlor 2 1 U 2 3 U 2 1 U
HePtiiCiliOrE~-- -- -.---- ---21~U------ :2 3U 21 U

Methoxychlor 21 U 23 U 21 U
Toxaphene 210 U 230 U 210 U
TAL METALS ~gikg)-------- - ---------- -- --." ------ ----::...=:---1
AiUnlinurii~toiaj'------- ·--------4300 -- - 10500 - .--- ----10700--

~ri~l~iri~:~otal' _~~ !~~~L =_ io~QJ _: _~ - -=--_I~~~J _
ArseniC, total 29 lJ 17 7 16 1

Barium, total 72 207 101- -- -- - - . - - -- ------- --- ----
Beryllium, tolal 0 21 U 0 44 032 J
Cadmlum:loial- - - .. -- ----·062UJ------ ----o61uj-----· 097J
- - - -- . . -- - _.. -
CalCium, tolal 407 J 1000 J 1170 J
------- __A - - __ •• - __ ••••• - _. __._. _

Chromium, tolal 67 143 145-.---------- ------ -- --------- ------.-- ----------=-----1
Cobaft, total 4 6 U 10 8 12 8
-- ---- ----- - -- . - . -- - -----
Copper, total 8 207 199
Iron.~- --~ .----- ----12900 24200 28400
Lead, total~·----- -----BJ----- ---- 12 5 J--- 53 J
Magn-esium, totai--- --- -'700 -- --- - - -- -- ~2750 _.- --- ---3450---
Manganese~total~-~ ~ ---- 135 J-- ------352 J - 289 J

~~rcu!Y:_~~t~--·' -.. -- - O~5-~-::·~ ._-- . ---~~~~~_~.~~._= =----=._~ 05 U =
Nickel, tolal 11 U 166 21 9
PotassiUm:-total - ---250 --- -- ---. ---- 513 -------- ---2sT----
Selernum.toial----·- -.-- 0 83 U~J-- ---081UJ--- 089 UJ

Silver, total-~--- --12 UJ -'- 1 2 UJ 1 3 UJ
- --- - --
Sodium, tolal 356 U 56 6 U .. 36 j U--
Thaiiium, total 1-2-lij - -- -- - -- 12-UJ - ---- ---i3UJ---
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-SB-l1-OOO2 DSY-SB-I4-0103 DSY-SB-I5-01 03
DESCRIPTION BOring, 0 0-2 0 II Bonng,l 0-3011 Bonng, 1 0-3 0 II
LOCATION SB-ll S234-7 S234-7
SAMPLE DATE. 9/5/96 9/6/96 9/6196
FIELD DUPLICATE OF

Tln,tolal 83U 81U 89 U
Vanadium, tolal 84 158 J 14J

~_._-

547Inc, tolal 264 436

!CLP Metals {uglLl
--

.--
ArseniC 44 4U 62

Banum 150 113 149----------- -----
35Cadmium 3U 85

- ----~-- - ------ --- -- -.. - -.'--- --- --- -._-_.~- -----
Chromium 405 6U 6U------

31Lead 45 61.---
Mercury 01U 01 U 01U
Selenium 4U 4U 4U-------- -- ----.-- --------~

Silver 166 102 119-------- ---- ------ - ---- -----._- - -_.._- +--. +--- --- ----j4UTPH USING IR {mglkgl 84U 91U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-S234-1-0005 DSY-S-S234-1-0510 DSY-S-S2J4.1-1015 DSY·S-S2J4.4.0005 DSY·S-S234-4-0510

D_E_S~_RI_P:r"lO~=-____ Soil,O~5ft Soil, 05-1 on Soli, 1 0-15n Soll~O~~!!. ~~05-!-~_n _
LOCATION -----. 5234-'--------- 5ml--------- S234-1 S234-4 S234-4
---- ----- ~ - • _4 .__________ _ _ _

SAMPLE DATE 6/6196 8/6196 8/6196 6rr196 8rr196
FIELDDUPllcATEoi= ---- --- -- - . ----
Volatiles (uglkgl
1,1,I-Tnchloroethane 11 U 11 U 11 U 11 UJ 11 UJ
--- --- ----- .. -.-------.-.---. ----_·_------·--11---- ..-----. ~---

1,1 ,2,2-Tetrachloroethane 11 UJ 11 UJ 11 U 11 UJ 11 UJ_._----
1,1,2-Tnchloroethane 11 U 11 U 11 U 11 UJ 11 UJ
1,1-Dlchloroelhane 11 U 11 U 11 U 11 U 11 U

1800U

1800 U---.--
1800U

-- --~-------- -
1800U

3600U

3600U
- -~-- -- -~ - -
3600U
3600U

- - .-._-_. -- ----.,....,. ---_.
330 UJ 330 U
330 UJ 330 U------ ----
330 UJ 330U
330 UJ 330 U

330U
330U
330U
330U

1,1-Dichloroethene llU llU llU llU llU
1,2-Dlchloroelhane 11 U 11 U 11 U 11 U 11 U
1,2-Dichloroelhene (total) 11 U 11 U 11 U 11 U 11 U

~ ~QlChlc:l~!'~p~~ _ ....._. ~ ~ lJ. .__ 11 U 11 U .__ 11 ~~ 11 UJ
2-Butanone 11 U 11 U 11 U 11 U 11 U
------------ _.._--_._------- --_ .. ---- --._.-
2-Hexanone 11 UJ 11 UJ 11 U 11 UJ 11 UJ---- ._---- .- ---- ----
4-Melhyl-2-Pentanone 11 UJ 11 UJ 11 U 11 UJ 11 UJ

.._------
~~~tc:n~ 11 U 14 U . ~~~ . 11 U . ~~y .._.
Benzene 11 U 11 U 11 U 11 UJ 11 UJ
BromOdlctiioronlt!thime ii u...--.-.-- ii u-.---- 11 U --ii uj ll-UJ---
---------- - ------ .. ------------ ------ ---------_. .._-~- - .. - - -.--.--
Bromoform 11 II 11 II 11 II 11 11.1 11 UJ

IlwII.nllll'lI',11l1' 11 II 11 II 11 II 11 LJ 11 U
-- - -- ---- ...-----

Carbon Disulfide 11 U 11 U 11 U 11 U 11 U---.----- -----.-- - -- ------- .-- --. -- .. -----1----
Carbon Tetrachlonde 11 U 11 U 11 U 11 UJ 11 UJ- - - . _.-- - . --- ---. ~ -.._- - -- - --- .. -- ..-.--------
Chlorobenzene 11 UJ 11 UJ 11 U 11 UJ 11 UJ
--------~. -- - - -- ------- -_.-----
Chloroelhane 11 U 11 U 11 U 11 U 11 U--- ----_. -. - ~ -.. - -~ - -- - --- ----- - ----- _ .. - _._- -~- -- ----- -- .~----
Chloroform 11 U 11 U 11 U 11 U 11 U
ChiOromethane - 11 U -_. - - 11 U 11 U 11 U 11 :=:U----1
Cis=1~3-Dlchloropropen-e--- - - -------'1 U------ 11 U -.- - ---1, U--- --- l-1-UJ-'---~~ 11 UJ
Dlbromochloromethane ----- - ----11 ir--'- -------11-li 11 U 11 UJ 11 UJ

Ethylbenzene 11 UJ 11 UJ 11 U 11 UJ 11 UJ
Methylene Chlonde 11 U 11 U 11 U 15 U 13 U
Styrene 11 UJ 11 UJ 11 U 11 UJ 11 UJ
Tetrachloroethene -----11-UJ 11 UJ 11 U ,,"UJ ,":,'7CUc':J---"
iOiiiene----·- -- - - ii iJj 11 UJ ----11iJ---·- -- - -. ii iij------- - --1TUJ----
iOialXylenes ;1 UJ 11 UJ ------,1-U----- -- - ~ --- - i; ijj---------1i-u}----
trans=1:J:DjCtiioroprope;;e---'" .- ----1-1U------_· ----- - 1',-l1 ----- ,-l--U------ --_.- ii uj--- -----11Dj---
Tnchloroelhene 11 U 11 U 11 U 11 UJ 11 UJ
~~n~~~lo~I~-----' -._.--- -------ii U-------· -- 11 U !_i-~-.-.-.~=- --- -11'U __ . ~~ ~ _
~~mlvola~~~~~Jug/~l!!
1,2,4-Tnchlorobenzene- - --- - - ._~ - ~~-

1,2·Dlchlorobenzene
. - ---- ~ - - -- - -
1,3-Dichlorobenzene -_.__.- -
1,4-Dichlorobenzene

1



SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER _ ~~~S_-_S2_34-_!_-OOOS___ DSY-S-S234_1-05--:::::.:10:..- j:D~S~Y:_-=_S-,;.5-=2_=_34-_==_=_I-..:I- 0::.;1~5__~D~S:..:Y--=-S=-:-=_S2=-=34-4-0005:-::-;"'::';:":;::';_-1~D_=S..:..Y-..;.S~-S:.:234-4-05~,...:...:::::1:.:0:'-_1
DESCRIPTioN -- Soli, 00-05 n Soli, 0 5-1 0 n Soli, 1.0-1 5 n Soli, 00-05 n Soli, 0 5-1 0 n
LOCATION S234-1 S234-1 S234-1 5234-4 S234-4

I:S"'A;::M;:,P,.::L='"E-.;:Do:,A7::T:=:E:==:---::::-:::--__ 8/6/96 8/6/96 816196 8f7/96 8f7/96
FIELD DUPLICATE OF

2,2'~xybls(1-Chloropropane) 330 U 330 UJ 330 U 3600 U 1800 U
2,4,5-Trlchlorophenol 820 U 820 UJ 820 U 9200 U 4500 U
2:4~Dj)heIiOi--- - ----- - ----330U---- ---- 330 UJ 330 U 3600 U 1800 U

2,4-Dlchlorophenol 330 U 330 UJ 330 U 3600 U 1800 U
2,4-Dlmethylphenol 330 U 330 UJ 330 U 3600 U 1800 U
2,4-Dlnrtrophenol R 820 UJ . R R 4500 U
~,4-Dinltrotoluene 330 U 330 UJ 330 U 3600 U 1800 U
2,6-Dlnrtrotoluene 330 U 330 UJ 330 U 3600 U 1800 U
2-Chloronaphthalene ---nO U ----330 UJ 330 U 3600 U l=c800::="U--;----1

2-Chlorophenol 330 U 330 UJ 330 U 3600 U 1800 U
~-~~!~¥!~a~~.!.~~I~n~ ----330--U----- - --"330 UJ .. ~~ ~ __ __ -- ~60~ ~~-- -_ _ !6~ ~-_----

2-Methylphenol 330 U 330 UJ 330 U 3600 U 1800 U
2-Nrtroaiiiilii;------ - -----820 ij------ ---------620 uj 820U---- ---- 9200 u---- ---4500iJ---

~:~iirOph~~_~_-_ ~_~~-_-~_~_~~~~~ _--_~ - ~ ~~ ~~ ~~~--== == ~~~ ~_-=-~_:__ _~?~ ~_ __ ___ _ _ --- --,~_~__=~_~:
3,3'·Dlchlorobenzldlne 330 U 330 UJ 330 U 3600 UJ 1800 UJ- -- ---- -- .._- . ----- --- -.- .. -- . - - . - --- .~- . _.._- -_.
3-Nrtroanlhne 820 UJ 820 UJ 820 UJ 9200 UJ 4500 U
4~&-DlnrtrO-2-Meihylphenol - --- 820 if" - - 820 ijj ------- ------820lr------- R ---- -4500 ii------
~-~~?~~p~~n~:p~~n~elher - iio ii - -- - 3jo lij ---- - --- 330 U.-.- ---- ----- 3600 iJ ------- -----1600 U-.--
~~~~~~~-~~~~y1phenol 330 U ~~ ~~ _ _ ~~-~~~- ~ ~~ ~-=-~:--_::- _-~-.. 3600 ii -------- ~~~:=~~~~_==
4-Chloroanlhne 330 U 330 UJ 330 U 3600 UJ 1800 U
- ------------- - -- -- ------ --- ---- ----- - -------- ---- -------- --------- ,=,,...,-----1
~~h~~op~~nyl-p~enylether 330 U 330 UJ 330 U 3600 U __ !~~ ~ _
4-Methylphenol 330 U 330 UJ 330 U 3600 U 1800 U----_.- -----
4-Nrtroamllne 820 U 820 UJ 820 U 9200 UJ 4500 UJ
-------~ .. - ---- ---------------~--

4-Nrtrophenol 820 U 820 UJ 820 U 9200 U 4500 U
~cenaphlhene--------- ---- 330U---- -- ---330UT 330-U---- -------3600 u- 1800U

~ce;;apiiihYieOe- --~~= ~ __-- --- --330 U---- - __.::-~~_=_:.:~~_ UJ 330 U --- 3600 U l,::-8oo::-::-:U=:- 1

Anthracene . 330 ~ ~~~~ 330 U 3600 U 1800 U
~enzo(a)anthracene 33~~ 330 UJ 330 U 3600 U 1800 U

~~nzo(a!pyren~ ~~~ ~~~~~___ 330U 3600UJ 1800U
~enzo(b~~~~the~~ ~~~~ ~3~~J.____ 330~ ~6oo~_J___ 1-8OO--U'-----1

~~nzo!!!~~~~~~~~n~ ~~~ ~__ _ ~~ ~J. ~~~ ~_ __ ~~ ~:!.___ __ _ !~ ~ _
Benzo(k)f1uoranth~~___ _ ~~~ ~_ _ _ __ _ ~~~ ~J. 330~___ 3600 UJ 1800 U
bls(2-Chloroethoxy)Methane 330 U 330 UJ 330 U 3600-U-- -- -- ----1800U----

~!~~£~oroe!~~ij~!~~:~~_ __ _ ~~~ ~__________ _ ~~ UJ -- -----330 U--- - ~~~ Q_=--=: --- --1600 ii---
bIS(2-Ethylhexyt)Phthalale 54 J 130 J 330 U 550 J 1800 U
Butylbenzylphlhalate 330 U 330 UJ 330 U 3600 U 1800 U
Carbazole 330 U 330 UJ 330 U 3600 U 1800 U
~~rysene ------ ---- _~~~_=~=-_- ~3O~J.___ 330U 3600U 1800U
Dl-n-butylphlhalale 330 U 330 UJ 330 U 1--- - 3600 U----- 1800 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-S234-1.OQOS DSY-S-S234-1-QS10 DSY-S-S234-1-1015 DSY-S-5234-4-0005 DSY-5-S2J4-4.0510
DESCRIPTION' Soil, 0 ().() 5 ft Soil,05-1Oft 5011, 1.0-1.5 It Soil, 0 ().() 5 It 5011,05-1.0 ft
LOCATION S234-1 S234-1 S234-1 S234-4 S234-4
SAMPLE DATE 816196 8/6196 BnI96 BnI96
FIELD DUPLICATE OF.

DI-n-octytphlhalale 330 U 330 UJ 330 U 3600 UJ 1800 U

Dlbenzo(a,h)anlhracene 330 U ~33O:7~U7J:----__+ __--:33O:7:--:U=:----__-t__-,3600::,::,:-=-U;;-J:----__+-__---718OO=c-:U=:---- 1
Dlbenzoturan 330 U 330 UJ 330 U 3600 U 1800 U
Dlelhy!phthalale 330 U 330 UJ 330 U 3600 U 1800 U

Dlmethylphthalate __ 330 _U . ~~ ~~ 330 U 3600 U.,.-__-t- '8OO.,..,U,.----
Fluoranthene 330 U 330 UJ 330 U 3600 U 1800 U._---------------- ------- ----- ,.----+----:-::-::-:-~---

Fluorene 330 U 330 UJ 330 U 3600 U 1800 U
------------- --- ---------- ------- -·.,.-----1----.,-= ,.,-----t---- ::-::-::-..,..,---
Hexachlorobenzene 330 U 330 UJ 330 U 3600 U 1800 U
Hexachlorobutadlene'- - ----- .. _.---- 330 iJ------·--- - -- -- -330 lij --------1---330U--- ---3600 U 1800U---

Hexachlorocyclopentadlene 3~!:!:!... ~~ ~~ _ 330 UJ 3600 UJ ~8OO ~ _
Hexachloroethane 330 U 330 UJ 330 U 3600 U 1800 U
'-nd-en-o(1.2.3-cd-)p-yrene ---- ---- .-- "330U----- -- -. -- 330UJ . - .. -- ---3=3:'O=U----- -----36iiQUJ--- 18OOir--

490 U 500 U
490 U 500 U,.----I

------- 490 U----- ---500 U
... --- ------- ----------

490 U SooU

SOU SOU--- --- 4; -j ---- 50 U
.---- - ~ - -- ----- -------- --

SOU SOU
50 U --- .------- 50 U---

Isophorone ~~~~ ~~~ !:!~___ 3
3
30
30

Uu 3600 U 1::-8OO::-::-..,U..,- 1
N-Nrtroso-DI-n-Propy!amlne 330 U 330 UJ 3600 U 1800 U
N-Nllroso-dlphenylamine 330 U 330 UJ 330 U 3600 U 1800 U
Naphthalene 330 U 330 UJ 330 U 3600 U 1800 U
Nllrobenzene --- -- 330 -U--- -----330uT---1----::33:::0:-U:-:----1---::::36oo U 1:::8OO::"'U-'---

Pentachlorophenol---_.·---- -----ii20U---- ----ii2<iUJ 820U 9200U 4500U

Phenanthrene 330 U 330 UJ 330 U 3600 U 1800 U
Phenol 330 U 330 UJ 330 U 3600 U 1800 U

Pyrene .~~~__-= ~ ~~ UJ 330 U 3600 U 1800 U
ButylTins

Dlbutyitln 49 U

~onobutyilin _ ._ ~.~ =- -:-==--- -~-=- ~~~ ~=~~---=~ .._-=_
~~!r~~~¥"If'! 49 U
~~~~!¥!~~~ ._ __ _ 49 U
Pesticides/PCBS
4,4;.-000-------· 33U - - 33U - ----33U----- -.- - - 37U .-••- ·-----3SiJ:---

4,4'-DDE - 33U -. - 33U - ----33U--·-- -- 37U -----------3SU----
4;;r:oor------------ ------33U; --------3-3i.i---~------:3-:3-:U--:---~----"737U---I----3=-5=U

Aldrin --- --- ----'-7U---- ----,-'7u 17U 19U 18U

alpha-BHC - ---'-f-u--'- -- 1 7 U 1 7 U 19 U 18 U

alpha-Chlordane . ....!!~____ 1 7 U 1 7 U 1 9 U 1 8 U
Aroclor-1016 33 U 33 U 33 U 37 U 35 U
Aroclor-1221 --.---- ------66U---- ---- -66U 66U 74U 70U

Aroclor-1232 33 U 33 U 33 U 37 U 35 U
Aroclor-1242 .-----~U----- 94J 33U 37U 35U
ArOCiOr:1-248-----···· ---._- -----:i3u-------- -------33U---- 33U 37U 35U
Aroclor-1254----- -- - - - --- - -- --- -- 33 ir-- -- -- .----.- --- 33 U----- 33 U 37 U 35 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-S234-1-0005 DSY-S-S234-1-0510 DSY-5-5234-1-1015 DSY-S-S234-40005 DSY-S-S2J4.4.C510
DESCRIPTION Soil, 0 Q.O 5 n Soli, 0 5-1 0 n Soli, 1.0-1 5 n Soil, O.Q.O 5 n Soil, 0.5-1.0 n
LOCATION S234-1 5234-1 S234-1 S234-4 5234-4-------------------- ---------- ----- --_._--

8f7/96 8f7/96SAMPLE DATE. 8/6/96 816/96 8/6196
FIELD DUPLICATE OF

Aroclor-l260 33U 33U 33U 37U 35U
beta-BHC 17U 17U 17U 19U 18U
Decachloroblphenyt 33 U 33U 33U 37U 35U
della-BHC 17U 17U 17U 19U 18U
Dieldrin 33U 33U 33U 37U 35U----------
Endosulfan I 17U 17U 17U 19U 18U---------- ------- ----------- ------

37UEndosulfan II 33U 33U 33U 35U
Endosulfan Sulfate 33U 33U 33U 37U 35U
Endnn 33 U 33U 33U 37U 35U
Endrln Aldehyde 33 U 33U 33U 37U 35U
Endrln Ketone 33 U 33U 33U 37U 35U
gamma-BHC 17U 17U 17U 19U 18U
~amma-Chlordane 17 U 17U 1.7 U 19U 18U

----- -------- -----
Heptachlor 17U 17U 17 U 19U 18U
Heptachlor Epoxlde 17U 17 U 17 U 19U 18U

M~t~~~~hlor 17U 17U 17U 19 U 18U
- --

Toxaphene 170 U 170 LJ 170 U lOOU lOOU-_. -- .- ---------
TAL METALS (mg/kgl -------- ----Aluminum, total--------- 5390 5000 4220 3000 3900

- ------ -------- ---- ----
~~lImo~t~~~__________ 93UJ 91 UJ 10UJ 11 UJ 87UJ------------ --------
Arsenic, total 4 39 34 27 35----- .--~-~-- -------- ---- ----- --~

Barium, total 92 95 53 129 4U- -_...__ . - .. --- -- --- - - - - -- ---~ ------_._---- - - ----- -----_.. _---
~~~lIlu~ tot~_ 02J 019 J 019 U 021 U 017U-.-.. -- - - - .---- - - .--- -_. - ..._----- -- .. -_.------------ ---
Cadmium, talaI 054U 052 U 058U 085UJ 05U--- --
CalCium, total 485 229 865 1650 381

-.------- - -- ---------------- ---
Chromium, total 79 58J 58J 91 59J

-- ------
Coball, total 69 66 34 45 43

.---- ------ ------------ --- -------- -----
~~,total__ .. ____ 157 162 7 178 67

---- - - -- -----._--------- --- --------
Iron, total 15100 14900 12100 10100 11500----------- -- ---- - -- --------- ------------
Lead, total 92J 48J 26J 43 7 J 25J

--- -------- -----
MagneSium, total 2030 1840 1640 1180 1480-------- ----
Manganese, total 279J 251 J 126J 119J 922J

------ - ------------ ------
Mercury, total OOSU OOSU OOSU OOSU 004U------
Nickel, total 119 J 94J 78J 71J 89J----
Potasslum,total 332 304 272 195 161-- -- -- --- - --- -- ---------- -----
Selenium, total 072UJ 1 t J 077 UJ 085UJ 089J------------ - ~ - --- --- --- ---- - - - ----~- -----_._-- --~-- - ---- ------ -_._--_._---
Silver, total 11 UJ 1 UJ 1.2UJ 13 UJ 1 UJ----------- - . -- --- - ----------
Sodium, total 374 U 234 U 458U 372 U 146U-------
Thallium, total 11 UJ 1 UJ 12 UJ 13 UJ 1 UJ
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-S234-1-ooas DSY-S-S234-Hl510 DSY·S·S234-1·1015 DSY-S-52J4.4.000S DSY-5-S234-4{)510
DESCRIPTION Soli, 0.1).{) 5 It Soli, 05-1 0 It Soli, 1.0-1 5 n Soli, 0 I).{) 5 n Soli, 0.5-1 0 n
LOCATION: S234-1 S234-1 S234-1 S234-4 S234-4
._~--~~~-- . ----- ---- ..------ -.-- --_._- ------- ------_.-
SAMPLE DATE 8/6196 816196 8/6196 8f1196 8f1196
FIELD DUPLICATE OF

trln,lolal 7.2U 7U 7.7U 85U 6.7U
Vanadium, lolal 7 66 68 6 66
~lnc,lotal

.,

367 283 224 1n 252
rrCLP Metals (ugll)
ArseOic 4U 4U 4U 4U 4U
Banum 503 373 331 453 639
Cadmium 3U 3U 3U 3U 3U
Chromium 67 UJ 6U 6U 6U 6U
Lead 1 U 1 U 1 U 1.8UJ 166J

Mercurr. -.--- ..
--- .--_.--- ·----·01 UJ 01 UJ 01 UJ01 UJ 01 UJ----- ---_. .-------

Selenium 4U 4U 4U 4U 4U
Silver

---- ---
6U6U 6U 6U 6U

TPH USING IR (mglkg) 83 U 83U 83U 19000J 11000 J
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SUMMARY OF SOil ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER
DESCRIPTION'
LOCATION'
SAMPLE DATE
FIELD DUPLICATE OF

Volatiles (uglkg)

DSY-S-S234-4-1015
Soil, 1.0-1.5 n
5234-4
617/96

1,1,l-Tnchloroethane 1 J---.--._--_._----
1,1,2,2-Tetrachloroethane 1.,..1..,.U:-:J

1
1,1,2-Tnchloroethane 11 UJ
1,l-Dlchloroethane 11 U
1,1-0ichloroethene 11 U
l,2-DlChloroethane 11 U

!l:~~~loroethene (total) .. ~_U_":_--_

1,2-Dichloropropane 11 UJ
2-Butanone 11 U
2-He)(Bnone 11 UJ-- ----~#.. ------ _.
~Me~hyl:~~~~tanon~ !_!.~~ _
Acetone 11 U-----_._.._--- ----- ---------- -------
Benzene 11 UJ----_ .... _--- -- --_._...- ._ .._. ---- .... _------_.
BromodlChloromethane 11 UJ
Bromo;orm-' 11 UJ
-------- - --
Bromomethane 11 U- .- _... - -
Carbon Disulfide 11 U
carbOn TetrachlOride 11 UJ____ _ ••• h

Chlorobenzene 11 UJ-._----- --- _. . .. -- - - -_.
Chloroethane 11 U_._-----
Chloroform 11 U
Chloromethane 11 U--- ---------
cls-l,3-Dlchloropropene .!1 UJ _
Dlbromochloromethane 11 UJ

----- - -------------
Ethylbenzene !~ _

Methylene ChlOride __. .. ~~~ _
Styrene !~_~_J _
Tetrachloroethene 11 UJ._------
Toluene 11 UJ-------.-- . ---~~---~~----
Total Xylene~_ .. __ _ !! ~~. _

!~ans-l !3-D~~lor~pr~~~~ __ . 11 UJ
Trichloroethene 11 UJ-----_.- - --. . - . - ---
Vinyl Chlonde ._ ~ ! .~ _
Semivolatiles lug/kg)
1,2,4-Trichlorobenzene 35000 U
1,2-DlChlorobenzene 35000 U- --------- --
1,3-DlChlorobenzene 35000 U

- --------- -------:0=-:-::-:-:----
1,4-Dichlorobenzene 35000 U

6



SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-S234-4-1 015
DESCRIPTION: Soil,10-15ft

LOCATION S2J4.4
SAMPLE DATE 817/96

FIELD DUPLICATE OF

l2,z-oxybls(1-Chloropropane) 35000 U
2,4,5-Tnchlorophenol 89000 U

2,4,6-Tnchlorophenol 35000 U

12,4-Dichlorophenol 35000 U

~,~~I~~!!l~E~~~~ ___ 35000 U-- -- -_.----.------ -- ---
2,4-Dlnrtrophenol R
2,4=5inrtrOiOiu;;ne- - -- ---- ---------- -----

35000 U- - ----- -.-. - - . -- -- ------ - ---- .. -- ------
2,6-Dlnrtrotoluene 35000 U- - . - -.- --
2-Chloronaphthalene 35000 U

~-~hl~~p~~n~~____ 35000 U--- --- - _. - -- -
2-~~!h~~!E.~~~~en~ 35000 U

2-Methylphenol
. -- - -

35000 U
--- -

2-Nrtroamllne 89000 U------- -- -~- ----- --35000 u---2-Nrtrophenol
3,3'-Dlchlorobenzldlne

-
35000 UJ---- ---89000~.-3-Nltroamllne

4,~DlnrtrO:2:M~ihyliihenoi ----
-- -- - --

R
4-Bromojihenyl-phenyleiiler --

--- - .---
35000 U------- - ---

4-Chloro-3-Methylphenol 35000 U
4=Chloroamllne----- - ---- 35000 UJ- ----_._---- -- ---- -- ----- 35ooo"iT ._---
4-Chlorophenyl-phenylelher
4:~~!~¥,p~~n~i----' - . -- --- -- --------- -- - ---

35000 U
- -

4-Nltroamllne 89000 UJ-_._--- .- ---- -------_.-- - --- --
4-NI!roph~nol 89000 U

Ac~~~ph~~~~e -35000 U

~~~~~E~_!~¥~~n~ 35000 U
- -- - -- .. - --

Anthracene 35000 U

Benzo(a)anlhracene 35000 U
Benzoliiiiiyrene - -.

-
35000 U--- -

Benzo(b)f1uoranlhene 35000 U

Benzo(g,h,l)perylene
____ A

-- --35000 U---
Benzo(k)fiU"oranthene- -

----- -- ---------- _.
35000 U

bls(2-Chloroelhoxy)Methane - ----35000U---
biS(2-ChloroethyIIElher--- --- 35000 u·_--_·
1--- -- ---35000U----
bIS(2-Ethylhexyl)Pht~~~!!:.____ -----------
Butylbenzylphthalate 35000 U
Carbazole

--- ----"35000 U---
------- - ---- ---35000 U-------Chrysene

Oi:n-butylphlhalale
-- 35000 U
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SUMMARY OF SOIL ANALYTICAL RESULTS· FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER
DESCRIPTION'
LOCATION
SAMPLE DATE.
FIELD DUPLICATE OF

DSY-S-S234-4-1015
Soll,10-1511
S2~

8f7196

490U
490 U

--.--- ._-- -'" ------
490 U

..-------- -- -- _. ---
490U

Di-lHlCtyfphthalate 35000 U
Dlbenzo(a,h)anthracene 35000 U
Dlbenzofuran 35000 U
Dlethylphthalate 35000 U

~Imethytphth~~~~ _ ~~ ~ _
Fluoranthene 35000 U
F:-luo.:.cr.:.cen':':':e~----------t-----:3=-5OOO=:-:U---1

Hexachlorobenzene 35000 U
Hexachlorobutadlene -- --- ----3::":5=-=000-=-=-:-:U,----

Hexachlorocyclopentadlene 35000 UJ
Hexachloroethane ----------- ------3-5-ooo-·U-----·
IridenOf1.~yre~e -- ----35-000- U----
I~()ehor~~ .-- _ ___._~~':! _
~:Nltroso-DI-n-Propylamlne 35000 U
N-Nrtroso-dlphenylamlne 35000U---
Naphth~lene - ---35000U---
Nitrobenzene 35000 U

-- - -- - '-
Pentachlorophenol 89000 U
Phenanthrene 35000 U.------------
Phenol 35000 U

- -- -------- ----
Pyrene 35000 U
~~!Y~t~~~- ------
D'b~t¥l~1n

~?~obutrl!.'.~
Tetrabutyfhn
Tribulyltl;;-- - - - -
Pesticides/PCBS - ----- ---- ----------

- - - -- - .- - .- -
4,4'-000 35 U
4,4'-DDE 3 5 U
- ---- . - - -- ------ - - ~- -----
4,4'·DDT 35 U
Aldnn----- -. --- ---18 ii----- -
-------- ----- --.--- ---
~I~ha-BHC_.. _... ! ~ ':! _
alpha-Chlordane 1 8 U
Aroclor~1016 --- - ~~--35--U----
------- --- --~~---------

Aroclor-1221 70 U
Aroclor-1232----- ------1----:3:::5' cU:-------

1

Afoclor..1422--- -- ---- ----35U----
-------._-- -- . --------------
Aroclor-1248 35 U
Aroclor-1254 35 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-S234-4-1 015
DESCRIPTION:.---- -- .-
LOCATION-- -- .-
SAMPLE DATE

Soil,10-1Sft-- _. -_.
S234-4

8f7196
FIELD DUPLICATE OF

~roclor-!~_._. .. . 3_5_U
1

bela-BHC 1 8 U----------
Decachloroblphenyl 3 5 U
detta-BHC 18:":U----1
I::D,-le..,.ld..,-n:-·n--------t----=-35·"'U,-----t

Endosulfan I 1 8 U

2940 _

105UJ----- ---------
34

34U. - - _. _... -
02U- . --- - - - .---- -
06U- - -- - ------
524

--------~----

54 J
29---- ---_.---
39

--- - ------ ----- ----
9360
14 UJ__ A __ ._

1130

862 J-- ---~-- - ----
005 U----_._._-- ---
58J- - -- -. --
173

- - . - -._--
08 UJ

12 UJ
188U._- - ---------
12UJ

Endosulfan II 3 5 U
Endosulfan Sulfale 3 5 :-:U----1

I=E-n-,-dn7·n---------+------:'3 5 U
---------- --- ----- -----------
::En...:.d':'-r"'In..,.A:'-ld7e:;.:h!.,yd:;.:e + -::3 5 U
Endrin Ketone 3 5 U
Ig--am-m-a-=.B:-:-H"'C:---------f-----:-l8 U

I~~c:.am-!'l--a_-::~c:-'~:-~-r~-:-~n-~------ -----t8-U---

'"!:e~~~~ _ ! ~ ~ _
H.!plachlor~~~~e . ! ~ ~ __ __ __
Melhoxychlor 18 U

lox.lphcl1t! Illllll

!AL METAL~(mg/k~!

Alumlnum,lolal

Anhmony, lolal
Arsenic. toiai- - --
------ --- .-
Barium, lolal
---- __ A __

~erylhum.~ _
Cadmium, tolal
c3iC!unl,lci,ii1----
Chromium. lotal
Cobiiit, tOtal- .-
Copper, lolal
Iron,lolal
lead.lotal._---
~~~~eli'u~:~~~~~
~~nganese,lo!~__. _.. _
Mercu~.lolal . _
Nickel, IotaI---------- -
~~tas~!~_~~ lolal _
Selenium. loIal

Silver, lolal--- ----
Sodlum.lolal.-------
Thallium, lolal
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-S234-4-1015
DESCRIPTION -

-- SOIl. 1 0-1 5 n------
-----

LOCATION. S234-4

SAMPLE DATE 8f7196
FIELD DUPLICATE OF

Tin, total au
Vanadium, tolal 59
!ZInc, total

-----
17

!TCLP Metals (uglL)
Arsenic 4U

Barium 554
Cadmium 3U
Chromium 6U

Lead 1 U
Mercury 01 UJ

._--~._-- --------
Selenium 4U------ --- - - - - ... --- _._- - -- _.. -_ ..-
Silver 6U
TPH USING IR (mg/iiQj ----- -- --- ------ -----_.

9200J
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SUMMARY OF SOIL ANALYTICAL RESULIS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-S42-1-0005 DSY-S-S42-2-0005 DSY-S-S42-2~10 DSY-S-542-S-0005 DSY-S-S42-~10 DSY-S-S42-5-1015

DESCRIPTION Soli, 0 0-0 5 II Soil, 0 0-0 5 II Soil, 05-1 0 II Soll,OO-0511 Soil, 05-1 011 Soll,10-1511

LOCATION S42-1 S42-2 S42-2 S42-5 S42-5 S42-5

SAMPLE DATE 8/9196 819196 819196 819/96 819/96 819196
FIELD DUPLICATE OF

Volatiles (ug/kg)
!,1,1-Tnchloroethane 13UJ 12U 11 U 11 U 12U 11 U

1,1,2,2-Tetrachloroethane 13UJ 12U 11 U 11 U 12 U 11 U----
II U 11 U 12U l1U!~! ,2-Tnchlor~!~~e 13UJ 12 U

1,I-Dlchloroelhane 13UJ 12U 11 U 11 U 12U 11 U- ------
11 U 11 U 12U 11 U_1,1-Dlchloroelhene 13 UJ 12U- ------- - - ------ --------- ----- ------

1,2-Dlchloroethane 13UJ 12U 11 U 11 U 12 U 11 U--------
11 U 12U 11 U1,2-Dlchloroethene (lotal) 13 UJ 12U 11 U

!~2-Dlc~oropro~~~ 13UJ 12U 11 U 11 U 12U 11 U
------- ----- -------

2-Butanone 13UJ 12 U 11 U 11 U 12U 11 U_. ------- --- -- . ------._.- ----- ------- - ------ ---.------- - .. - -------
2-Hexanone 13UJ 12U 11 U 11 U 12U 11 U
- - -- ------ -----

12U 11 U~Methl!:2-Pentanon~__ 13UJ 12U 11 U 11 U----- --- ---- -------_.--
Acetone 31 UJ 57U 16U 180U 69U 120U-- ... _.-------- ..------ - --- - --- --------
Benzene 13 UJ 12U 11 U 11 U 12U 11 U- -------- .. _._------ ----- - ------. .- -- ------ ------- ------- ----_. - --- --- - -- --------
Bromodlchloromelhane 13 UJ 12U 11 U 11 U 12U 11 U...._------ - - - -- __ ow -
Bromoform 13lJJ 1211 11 U 11 II 12U 11 II

Bromomethane 13UJ 12 U 11 U 11 U 12U 11 U--------- - ----- ._--- -- -------- -- --
12U 11 UCarbon Disulfide 13 UJ 12U 11 U 11 U------------- ---------- ------
12U 11 UCarbon Tetrachlonde 13 UJ 12U 11 U 11 U

------------~~--- ----- -------- -------12U --- ------ ------- - -------
Chlorobenzene 13UJ 11 U 11 U 12 U 11 U------ ------

12U 11 UChloroethane 13 UJ 12U 11 U 11 U- _..-- - ~ --- - -. - ------- -_._ .. - --- ._ .. ---- ------- ----- ---- .- .. ----- -----.
Chloroform 13UJ 12U 11 U 11 U 12U 11 U- ----- -- - - - - -- -- - -- .----- - - -- --- --------- --
Chloromethane 13 UJ 12U 11 U 11 U 12U 11 U- ------. - - ---- ----._- ---- --- - --- . -------- -- ---- ------ ----~.__ . -
:!~:! ,~-~I~~~~~pr°l.l':fle 13UJ 12U 11 U 11 U 12U 11 U_._-- -- -- ---- ---- ---- .. _--- ------- - ---- -------- ._~_._----

Dlbromochloromethane 13UJ 12U 11 U 11 U 12U 11 U
- -------------- -- - --- _._._ .. - - - -- --- - --- ----.------ ----- -- --- ----- ------ -~-----

~!~~~~~_n':_ _ 13 UJ 12U 11 U 11 U 12 U 11 U
----- -- - ---- ------ -- ------ ---------- ._--------- ------ ------

~:!~~~':n~<:hl~r~~~ 13 UJ 18 U 17 U 11 U 12U 11 U---- ---- ------ _.---- ------
Styrene 13 UJ 12U 11 U 11 U 12U 11 U
Tetrachloroethene 13UJ 12 U 11 U 11 U 12 U 11 U

Toluene 13 UJ 12U 11 U 11 U 12U 11 U---------- -- _._-- - ---------- - ------- -- - -- ---- --------- --------
~otal Xylenes ___________ 13 UJ 12U 11 U 11 U 12U 11 U--------- ------- - --- ----- -----
!!:ans-l,3-Dlchloropropene 13 UJ 12U 11 U 11 U 12U 11 U------
Tnchloroethene 13 UJ 12 U 11 U 11 U 12 U 11 U-------

11 UVinyl Chlonde 13UJ 12U 11 U 11 U 12U

~~-,-vola!~~~~~~~=--_~-:~-:
------ -------- ---------
------ ------ ---------

1,2,4-Tnchlorobenzene 2200 U 480U 1900U 320U 370U 380U_._------------ -- ------ ------- -------
380Ul,2-Dlchlorobenzene 2200U 480U 1900U 320U 370U-------------- - ------_. ----2200U-- 370U 380U1,3-Dlchlorobenzene 480U 1900U 320U

1,4-Dichlorobenzene 2200U 480U 1900 U 320 U 370U 380U



SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER OSY-S-S42-1-Q005 OSY-S-S42-2.()()()5 OSY-5-542-2-0510 05Y·5·542-5-0005 05Y-5-542·5-051° 05Y-5-542-5-1015

~~~~~~T_I_O~ 5011, ° ().() 511 50d, ° ().() 511 50d, 05-1 011 5011, ° ().() 5 II ::-50""d::-" °=-=-5-..;.1,.:°..;.".:- 11::-5""°�".�'"I,.;:c.O-l 5"
LOCATION 542-1 542-2 542-2 542-5 542-5 542-5 ----I
SAMPLEDATE---' -- _.- 8/-9/96-- - - - ------ 6/-9/96--- ------- - --- 8/9.,-/96--------'8/9"-.,..-,/96-=-------.----- 619-/96- --·----'8·-/9-/96------ ----I

FIELD DUPLICATE OF

2,2'-oxyblS(1-Chloropropane) 2200U 4BOU 1900U 260J 300J 190J
2,4,5-Tnchlorophenol 5400 U 1200 U 4700 U 820 U 930 U 960 U
2,4,6-Tnchlorophenol 2200 U 480 U 1900 U 320 U 370 U 380 U
2,4-0Ichlorophenol 2200 U 480 U 1900 U 320 U 370 U 380 U
2,4-0imelhylphenol 2200 U 480 U 1900 U 320 U 370 U 380 U
~,4-0Inrtrophenol 5400 U 1200 U 4700 U 820 U 930 U 960 U

~.~~~~~~~01~~11~ __ __ _ ~~~ ~ ~~ ~ 1900 ~ 320 U ~!~ U ~~ ~ _
~:6-0m~010Iuene ~200~ 480~ l900U 32O~ ~~U 380U

~.~~~~~~~~h~~~I~n~ _. .~~~L!_._ . __. ~~~ __..J~~ ~~~ ~!~~ ~~~ _
2-Chlorophenol. 2200 U 480 U 1900 U 320 U 370 U 380 U

~ ~~y1_nap!I~~~~~~ . __ ._ ~~~ ~ 480 U ~900 ~ . ~~~ U __. ._~!~ ~ ~~ ~ _
~:Melhj~~~._ _ _ ~~~ U ~~ ~ 1900~ ~~ U ~~ ~ ._~~ ~ _
2-Nllroanillne 5400 U 1200 U 4700 U 820 U 930 U 960 U
••• - - • - ••__ • ._ - _. __ - - 0 _

2 Nltrophenol 2200 U 480 U . _ 1900 U __• . 320 U ~7~ ~___ _ _ 380 U _

3,3'-Olchlorobenzldlfle 2200 U 480 U 1900 U 320 UJ 370 UJ 380 UJ
. - -- -- -- - ---------_._---- ------_. ----- --"-_._.
3-Nltroanlhne 5400 lJ 1200 lJ 4700 U 620 lJ 930 U 960 U- - -- -----_. ----- ---_ .. ------
4,6-[)lnllro-2-M"'hyll'lwnol 54(XI LJ 1200 lJ 4700 U 820 II 930 U 9GO U

4 Brorn0l'hellyt p~lcflyh'1I1el 22(XI II 4UO lJ _ 1900 U . .___ 320 U ~?~ ~ .~~ U

~ ~hlo!~-3-~~lhytphenol 2200 U 480 U __ ~900 ~ ~~~ U ~?~ ~ ~~ ~ _
4-Chloroanlhne 2200 U 480 U 1900 U 320 U 370 U 380 U- -- ---- - - -- _.. - - _._---_... -_._------- ---- --_.- ---- ------ ----
4-~hlor~ph~n¥l-ph~nylell1er 2200 U 480 U _. __!900 ~___ 320 U ~~~~ 380 ~ _
~:Methytphen~ . ~~ ~ ~~_~___ 1900 U 320 U 370 U 380 U
4-Nltroanlline 5400 U 1200 U 4700 U 820 UJ 930 UJ 960 UJ
4-Nltrophenol ----- ._-- ---5400u-- ---1200 U 4700 U 820 U 930 U 960 U

~~~~~~~th:~ _ . --~--.:- 2200'U --=--=-~- ---'-~--480-U-_-_ ---=- 1~~______ ----320 U-- ~?~ ~ ~~ ~ _
~~~n~~~thyl:n': __ 2200U _ .. __ _ ~~~ ~?~~ ~~~ 370U 360U:-:-

1
Anthracene 2200 U 480 U 610 J 320 U 35 J 380 U
----------------- --------- ------
~:nzO!~!~~~~~____ ._ _ _ 46~ ~ __ __ _ !! ~ ~ 4300 85 J 150 J 82 J
~:nzo!~!~yrene_. . ~~~~ !!~~ 3900 1!~~_____ 150J 1::-30:;:_J-:-

1
~~~~!~!!Iuor~n~hene_ _ __ _ ~~~~ . !~~ ~~~ .3~~:!.. . 320J !~~ _
~~~~!~~~,I!~~~~~ _ _ ~~~ l~_OJ .__ . ~~~ 3~U ~~~J____ ~O~ _

~~~o(k!~uora~.!.~~~________ __. .~30 ~ . ~~_ ~ 3200 ~~_ 95 J 61 J _

bl~E:~~I~~~!~~xyl~th~nE! . __ 2200 U _ __ __ _ __ ~~ ~ 1900 U ~~ ~_ 370 U 380 U

blSE-~~lo~~!hyl)~th~~ . 2200 U ~~ ~ . ._~900 ~ . ~~ ~ ~~~ ~~ ~ _
b!~~.Ethythexyl)P~~h~~~~ 550~ ~~~__ 1900U l00J 120J l00J
~~~~pht~~~~!: __ 2200 U __ _ 480 U . 1900 U ~~ ~ . ~~ U 380 ~__
Carbazole 2200 U 480 U 1900 U 320 U 370 U 380 U._- -- -- -- ---- ---------- ._------_.- ------------ --- - -----
~~rysene______ __ _ • _.~:!.. _ ~ ~~ ~ _ 4700 91 J 170 J 96 J
Ol-n-bulylphlhalate 2800 100 J 1900 U 320 U 370 U 380 U

2



SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER ED~S~Y-=-S~-=:S4,:::2:--1:--OOOS':":":~ __J=D-=S,:...Y--;S~-S=:4.:.;2~-2=-..()()()5':":":~_----I::D-=S:..;..Y-=-S~-S=:4,:::2~.2=-~.:..:..:1~0__ED-=S:..;..Y-;.S~.S=:4,:::2:--S-0005:-:-:"::"::__ED~S::,-Y-=.S-7:S4,:::2:--5-05:-:-:..:1..:.0_-iED"::;S:-Y7·S,:::'S,,,::4..::;2:--5-:-:-10:..:1..:.5_~
DESCRIPTION: Soli, 0 ()..() 5 n Soli, 0 ()..() 5 n Soli, 0 5-1 0 n Soli, 0 ()..() 5 n Soli, 05-1 0 n Soli, 1.0-1 5 n
LOCATION' S42-1 S42-2 S42-2 S42-5 S42-5 S42·5
SA-MP-L-E-DATE- - ---- 8/9/96 ---·---E-BI9==I96'='=-------1::8-::19:=::196~-----+.8:-::19:-:196:::;------*819:::I96=--------f=B19196==:::-------1

FIELD DUPUCATE OF

~I-n-octylphthalale 990 J 480 U 1900 U 320 U 370 UJ 380 U
Dlbenzo(a,h)anlhracene 2200 U 480 U 1900 U 320 U 370 UJ 380 U
Dlbenzofuran ---22OO'U 480 U 1900 U 320 U 370 U 380 U

l:lielhytP.!'~~alale. 2200U _.. ~9~ . __~900~ .__ ... ~~~ __. .__ ~?~~ ~~ ._....
Oimelhytphlhalale .. ~=~200U--- 480U 1900U 320U 370U 380U
Fluoranlhene 1000 J 170 J 6200 170 J 320 J 180-J---

1

Fluorene 2200 U 480 U 1900 U 320 U 370 U 380 U
-_.~~----------_. - ----------- _._-------_. -------- ---------- ----- -----
Hexachlorobenzene 2200 U 480 U 1900 U 320 U 370 U 380 U
Hexachj;;rotjUiadl~;;e -. _.--.. ---2200 U--- --- 480 Ii ---- ---1900 U 320 U 370 U 380 :':U---I

~exachlorocyclopenladlene 2200 UJ 480 ~ . 1900 UJ 320 U 370 U 380 U:-:-
l

Hexachloroethane 2200 U 480 U 1900 U 320 U 370 U 380 U
-----------. -----.-.--- -----.---- .-------- ------ ----I
I~en~~~~~d)p_r~!l.:. 3~ ~ . ~ ~ ~900 ~ ~~~ ~ 370 UJ 380~__
I~o~h~~ne . 2200 U 480 U ~~ ~ . ~~O U _. ~?~ ~ . ~ ~. _
N:~II~~~~-~I-~:~~~!:'~,~~I~~. _ _ ._ . ~~~ ~ .__ _ _ .._.. __. ~~ ~ ____ 1900 U 320 U 370 U 380 ~ _
f'!:!,!~r~~~_<l'E.~':.~~~~: .. .. ~~~~ _. .. '."_ ~~~ __ .. ~900~==.==~~~~=~~._. .~?~~ 380~. _
Naphthalene 2200 U 480 U 1900 U 320 U 370 U 380 U
Nrtrobenzene 2200 U 480 U .....- i 900 U -. . ... - .-. 320 U - .... - 370 jj --- --_. 3aO jj ---- _ .
. - --- -- -- - - - --- ---- ------ ------ ------ ---- . ------ - -----
P:~~~~~I?~o~h:~~! ~400~ _ ._.. 1200U _ . ~~~~ ._. __ ~~O~ ... ~~U ._960~ _
Phenanthrene 1000 J 130 J 1200 J 100 J 220 J 83 J
Phenol 2200U -.- 480U' .- "--'l-900-Q---' '---'--320U ---37-0U---- ---300 o-:-u--- 1

Pyr~n~ Isiioj-"--- -----. 22<ij·~---- _ .. ~~~. ---·I60J···-· .. ~~~ ~~~ _

~~!r~!~~ - -- . - __ .-.._-- ---- .--- .--- ---. - -----\-----;-----11---------1
~Ibutyll~n ._. __.. ~. ~~J 59J 434 50 27J
M~ob~rltln .. _. _~~~ ._ ... ~~_~.. ._ 2J . ~? ~-__ -.-__-__-_-_+.----=2-:-1...,.J---·I----6=-=-5...,.J~~~===1
~~lrabuty.lt..'.n .. . _ .~~~ __ .. _. ~~~._ . ~~ ._ ..__o ••__.~~~ • __ ._. ~~ •• _ •• ~U_~ _
Tnbutyltln 1000 86 J 122 J 165 41 J 31 J
Peslicld;~/PCBS--- ---- - ._- - .-. - ...----. -- -.- - ---- -.- .. ---- --- . - -" --- --------1-----------1
------------ -- - -.--.- ..- ....-----.----- --------1·---
4,4'-000 86 4 8 U 38 U 39 37 U 3 8 U
4,4':OO-E----·-- _0'_ --_.---- 24 --.--.-. --'---48U'--- 38U 33U 37U 38U--
- ---- - _.. --- ~ ---- .... --. -~ - --- - -- ------ ----~---------- ----
4,4'-00T 27 14 38U 10J 98J 16J
Aldrin------.--- --- --22U---- 25 U 1 9 U 1 7 U 1 9 U 2 U

~Iph~-~Ii~ --~---.-- ---22U--- ----2'5 U _. ~ ~ ~_. . ~.? ~ . ~.~ U . __..2~._. _
~Ip~a-~~~?~~~!l~ 4 1 25 U . _o__!~_U__. !.?~ . 1_9.!:! ~~~ _
Aroclor-l016 43 U 48 U 38 U 33 U 37 U 38 U
Aroclor-122-1-------- .-----a7U--- 96 U 75 U 66 U 74 U 76 U
Aroclor·i2Ji-----·-···------ -----;nU---- -----48U 38U 33U 37U 3.:...8':::.U----1

ArociO;::i242 - -. . - ..---- 43 U ----.-.- .. ·----48 U--- 38 U '---nu 37 U 38 U

Aroclor-12,w·----·-- ----- .-----.°43 U 48 U 38 U 33 U 37 U 38 U
Aroclor-1254 ----------.- ----;n-U--- 48U 38U 33J 23J 36J

3



SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-S42-1-0005 DSY-S-S42-2-0005 DSY-S-S42-2-0510 DSY-5-542-5-0005 DSY-S-S42-5-0510 DSY-5-542-5-1015
DESCRIPTION Soll,O()'{)5n Sod, 00-05 n Soil, 05-1.0 n Soil, 0 ().{) 5 n Soil,05-1on Sod,lo-15ft

LOCATION S42-1 S42-2 542-2 542-5 542-5 S42-5
SAMPLE DA~------ 8/9/96 8/9/96 819196 819/96 819/96 819196
FIELD DUPLICATE OF

Aroclor-1260 260 140 57 33U 37U 38U
beta-BHC 22U 25U 19U 17U 19U 2U
Decachloroblphenyl 43U 48U 38U 33U 37U 38 U
delta-BHC 22 U 25U 19U 17U 19U 2U------- ----- ---._--

33U 37UDleldnn 22 16 63 38 U---._-- ------------ ---- -------
19U 17U 19UEndosulfan I 22U 25U 2U----------- ---------- -
38U 33U 37UEndosullan II 43U 48U 38 U

-+-- --- ------- - - -- - ----- - ----- ----- - ------
Endosulfan Sulfate 43U 48U 38U 33U 37U 38 U-----

48U 38U 33U 37 UEndnn 43U 38 U
Endnn Aldehyde 43 U 64 38 U 33U 37U 38 U
Endnn Ketone 43 U 48U 38 U 33U 37U 38 U
gamma-BHC 22 U 25U 19U 17U 19U 2U
gamma-Chlordane 68 25U 19U 17U 19U 64J---- --------- --------

19U 17 UHeptachlor 22 U 25U 19U 64J

Heptac~~_~~~!.~__ . _______ -'--i2U 47 19U 17 U 19U 2U
. - ------------ ---~-----_.. ------ - -- ---- ~--------

Me~~~llYch~o~ 22 U 25U 19 U 17U 19U 20U-- - - - -- -- -
Toxaphene 220U 250U 190 U 170U 190U 200U

iAL MET~LS(mgik~-== ~
--------- -----
---------------- ------- ---------

Aluminum, total 10900 8440 5500 18600 18200 15800. . ._-
11'6UJ~nlimon~10ta_l_______ 253 UJ 127 UJ 117 UJ 108 UJ 103UJ---- - -

ArseniC, total 139 10 9 114 92 83----- -- ---- - ..- --- - . -- --------- ------------- -
Barium, lolal 1620 624 44 279 211 136- " ~. --- -- - -- --- --- ----..- -- -------- -- ---- ... _- --- - -~- ----- ------ _ .. ~ - --- -
~~rr~~~, ~t~____ 15 039 J 03J 2 15 19

~'" .- . -. - "-- ----.. -------- --------- -- -. ------ .----------- -------.. ._---- ---_._---- --------
Cadmlum,tolal 289 1 J 1 J 067U 062U 059U--------- --------- ---- ---- ----- - ----- -------- ----- 6550--CalCium, total 32800 19500 16400 5860 5800

~~!~"-'~ 10~~ ____ ._._ 278 215 J 156 J 537 476 386- -- - - -- ._-- - ---- -- --- - - _._-- ----_. -----161 . ----- ----- - -------
Cobalt. lolal 317 72 58 121 14. - -- --- -----_. _. - - --- ---- - - - ----- ----_.- ~.- --------
Copper,!olal _________________ 2120 698 698 273 193 195

- - - --122000---' - -------. -~--- -
Iron, total 21400 23900 39300 39300 30900. ------ - -- -- -_.- - - ._- - ---- --------- ---- -- --.---- ------- --------- --.---- 240 J -- -.- -------------- --- ---- -------
Lead, total 1290J 828J 63J 651 J lOSJ- ~--._--- --_.. _--- -- ------- ._- ---- - -----2500---- ._--~----- ------
MagneSium, total 6710 1520 2500 2350 2710
Manganese, tolal 1260 248 182 279J 301 J 342J
Mercury, total 06 018 01 OOSU 005U OOSU
Nickel, total 150 173 137 544J 47.1 J 619J--- -
Potassium, total 2220 786 650 1430 1400 1100--------------- -- ---- ---------- ---097UT---- -
Selenium, lotal 34J 089UJ 2J 17J 15 J
Silver~iOl;r--- -- - ... --- , - -- --'2-ii'ur- ---- -- --l-SUj---'-- ----13Ur-- -_. ---l2UJ--- ---'1'2uT--13UJ

~odlum,iOtai~==~=:=:
-_ ..---- ----- --l43U-- --'-903 120 U 927 908 729.._--------- ----'SU--Thallium, tolal 15U 13U 13 UJ 12 UJ 12UJ

4



SUMMARY OF SOil ANALYTICAL RESULTS· FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY·S·S42-HXl05 DSY-S-S42-2-0005 DSY·S·S42-2-{)510 DSY-S-S42-5-0005 DSY-S-S42-S-{)510 DSY·S-S42-5-1015
DESCRIPTION' 5011, 0 ().{) 5 II ~~i!-_~ ().{) 5 II ____ Soil, 05-1 0 II ~oIl,E().{) 5!_____ Soli, 0 5-1 0 It Soli, 1E:!_~ ~_______
--------.-~-~----

LOCATION S42-1 S42-2 S42-2 S42-5 S42-5 S42-5
SAMPLE DATE 8/9/96 819/96 819/96 819/96 819/96 8I9J96
FIELD DUPLICATE OF

Tln,lotal 674J 97UJ 89UJ 20 153 234
VanadIum, total 235J 138 123J 291 285 235
~inc, lolal ---- - ----- ------------- _.

593 53411900 727 593 658
TCLP Metals luglL)
ArseniC 102 77 4U 4U 4U 4U
Banum

----------- -
455 204U400 151 238 303U------- ------

Cadmium 114 48 61 3U 3U 3U
ChromIum 128 6U 6U 79UJ 6U 6U
Lead 126 1U 1 U 26UJ 1 U 60J---- ---- ._- --- -_..-- ---------- ---- ------- -
~~!~ury _ 01U 019 01U 01 UJ 01 UJ 01 UJ------ -- . ---_.._----- - ---- - --------- ------'4u'------- -----
Selenium 58 54 4U 4U 4U-------------- ------ ---- -,--- -----
Sliver 6U 6U 12U 6U 6U 6U-._----------- - - -- - ---- - - - ------- -----------
TPH USING IR ling/kg) 1600 430 230 610J 89UJ 230J

5



APPENDIX 82

ANALYTICAL RESULTS FROM SOIL SAMPLES COLLECTED FROM TEST PITS



SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER
DESCRIPTION
LOCATION'
SAMPLE DATE
FIELD DUPLICATE OF'

Volatiles (ug/kg)

DSY-s-TP01.oo0l
Test Prt, 0 0-1 0 It

TPOI
8!22J96

DSY-S-TPOHlS07
Test Prt, 50-70ft
TPOI
8!22J96

DSY-S-TPOl-1112
TestPit,110-120ft
TPOI
8/22196

DSY-s-TP02-0001
Test Prt, 00-1 0 ft
TP02
8/22196

DSY-S-TP02-0709
Test Prt, 70-90 ft
TP02
8/22/96

DSY-S-TP02-1516
TestPrt, ISO-160ft
TP02
8/22196

1,l,l-Tnchloroethane 10 U 11 U 11 Ui, ij,2-"Tclrachloroelh-;;;;e--- ------io U----- --- -----.--- ------li"u----- --- - -- i i'u" ------ --------.-..-- _... --------------
l,l,2-Tnchloroethane 10 U 11 U 11 U

1,l-Dlchloroethane 10 U 11 U 1.,.I..,.U.,.- t I 1

1,l-Dlchloroethene IOU 11 U 11 U
1,2-Dlchloroethane IOU 11 U 11 U

1,2-DIC~loroethene (total) 10 U 11 U 1:-1~U~:---.t---.-----II_--------1
1,2-Dlchloropropane IOU 11 U 11 U
2-Butanone 10 U 11 U 11 U
2-Hexanone 10 U 11 U 11 U
~~e!h~I~?-Pen~~~i!. 10~____ __ .. ~!lJ ---ilu--------------
Acetone 12 U 15 U 11 U
Benzene IOU 11 U ------ii.,.u.,----I--------- ----------1

Br~inociK:hiOro;;:;eihane---- -----iol.i' -- ------li'iJ-·--- - - 11 U

Bromoform IOU 11 U 11 U- -_. -------- ------- ---- --- .. _-- --------.
Bromomethane 10 U • 11 U 11 U----- - _.--- - -- -- ------ ---_.- -_. - ..-- - - -_. - - -----~- -_. _. --- -- --~

Carbon Disulfide IOU 11 U 11 U
Carbon Tetrachlonde 10 U 11 U l..,.l..,.U~-----+--------I---------1

Chlorobenzene 10U 11 U ------'l-D----t---------J----------1

Chloroethane IOU 11 U 11 U
-=-:-c:-c---:-------------l---·~=------ ---- -:-:-----1---------1-----------1
Chloroform 10 U 11 U 11 U
Chloromethane IOU 11 U 11 U------ -. -- -----_.. _. -------------- -----------_._-----------------
~~-1 ,3-Dlchloropropene 10 ~ _ ....! ~_U . !! lJ 1
Dlbromochloromelhane IOU 11 U 11 U-------_._- ---- ---------- -- ._---_ .. -------------------------_._---
Ethylbenzene 10 U 11 U ._--,I:-:1-;U-:-__-t t- 1
Methylene Chlonde _~~~____ __ 13 U 11 U
~!Y!:i!.~~ ... !~ ~_________ _ 1.~~ ~~ :-c~:-..-_-.-_-.f-_-_-_- ._
Tetrachloroethene IOU 11 U 11 U
Toluene 10 U 11 U -:1--;I..,.U.,-----t---------t---------1

Total Xylenes 10 U 11 U ~! ~__._-+ _
trans-l ,3-Dlchloropropene IOU 11 U 11 U
Tnchloroethene 10 U 11 U ---~1-1,.."'U,-----t-----------

Vinyl Chlonde ----10u-------- -------- --- 11 U . -------, i U---- --------.- --- ------------
Semivolaiiles (uglk9l------ - --- - - --- ----- --- - -------..-- - - ------- --- .. ----- .--- ---- -. - -- - -- -- ---. -- .. -.. -- --- . --------.
l:2,4-TriCiiiOrobenzene------- ---350U]---- .-- .. ------------ -----360Uj-----..· -.- "'--340U-------- ---- - ------- -- ---... ----------
1.2"=o;Ct,iOrobenzene--- --- -- - ---350uj-- ... -- ----360i.Jj-· - 340U -...---- -----
i ,3-DlChiorobenzen; -- ------ - - --- 350U]'-- -- - ------- ---- 360UJ------340U--- -- -- ------- -- - - .._-----------
l:wlChlOrobenzer;e-------- ..----3s'O·U]------- ------- ------ ------360-uT------ 340U ---c-o ....--- .... --- -- -- -.---.-----



SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP01-oo<l1 DSY-S-TP01-0507 DSY-S·TPOI-1112 DSY-S-TP02-oQOl DSY-S·TP02-Q709 DSY-S-TP02-1516
DESCRIPTION' Test Pit, 00-1 0 II Test Pit, 50-70 II Test Pit, 11 0-120 II Test Pit, 00-1 0 II Test Pit, 7 0-9 0 II Test Pit, 150-160 II
=-:LO""C::-A=-=T::-IO=-N:-:-------1=TP=-0:-:1,..--'-----.I=T-=PO=-I,..--'-----f::T-=P=-OI:-''--------- TP02 -- TP02 TP02
SAMPL-E-DATE' -. _. 8'-22/96---------·-- 8-'-22/-00-- ---·----'8='-=22/=00-=--------- 8'-22/-00----- -- --_.---. 812-2/96---- -- ------.. si22JOO-------
FIEL:o-oijPLicATEOF---
2,Z-oxybls(I-Chloropropane) 350 UJ 360 UJ 340 U

2,4,5-Tnchlorophenol 870 UJ 900 UJ 850 :':U. 1 f- 1
2,4,6-Tnchlorophenol 350 UJ 360 UJ 340 U

2,4-Dlchlorophenol 350 UJ 360 UJ 340 U
2,4-Dlmethyfphenol 350 UJ 360 UJ 340 U

2,4-Dlnltrophenol 870 UJ 900 UJ ~~."O.,.U, .,---------._
2,4-Dlnltrotoluene 350 UJ 360 UJ 340 U
2,6-Dlnltrotoluene 350 UJ 360 UJ 340 U

~-£.~~~~~~~h~I~~~ 3~~~~ . .._._._. ~~!:!~.______ _~4O U ... . __
2-Chlorophenol 350 UJ . 360 UJ ~~ ~ . 1
2-Methyfnaphthalene 350 UJ 360 UJ 340 U_. ~ _

~~~ethy1phe!'ol ~50 ~~ 360 UJ 340 U
2-Nltroanlhne 870 UJ 900 UJ 850 U------- ---------- ---------.----------- ---.-.- --------------------------_·_--------1
2-Nltrophenol ~~ !:!~ . __ _ __.__.. 360 UJ __ . ~~ ~______ _ _ .
3,3'-Dlchlorobenzldlne 350 UJ 360 UJ 340 U
~::!:!I!~~n1hn~ ._. _......__~?~~~_.___ . 900 L!~ ~~:-:~-_-__-_-_-_-_t.__-_-_-_-_-_-_-__-_--__·-_-_-_1.----------1

4.6-Dlnltro-2-Mclhyfphenol 870 UJ 900 UJ 850 U

4-Bromophenyf-p~~nyI~t!ler 350 UJ . _ ~~ ~~ _. 340 U

~~hl~r~~-~_~~~~phen~1 _ _ ~~o. U~ _ _ ~~ ~~ 340 U
4-Chloroanlhne 350 UJ 360 UJ 340 U
. - ~ . . - -_. -- . -.- - - ._-- -- - -

4-Chlorophenyf-phenylether 350~__ 360 UJ 340 U
~~:t~¥lphenol . __ ~5o. ~~ ~6o. ~~ 340 "'u ---1-_-.- -_-.-_.-_-_- __

4-Nltroanlhne 870 UJ 900 UJ 850 U------ -- ------- ----- ------------------ ---- .. _--------------------------------1
4-Nltrophenol 870 UJ 900 UJ 850 :-:U 1 .-t- 1
Acenaphthene 350UJ _ 360U:!. ~~~ 1

Ace~~~thyf_ene 35~!:!:!..... ._ _ __ _ . ~60 L!:!.______ ___~~ ~ __ _ _ . 1

Anthracene 350 UJ 360 UJ 340 U
~enzo(aFffithracene- 58 J .- .•- --- - - -- ---------~uj-------- ----- ------ 7::-1-=:-J-__---__-_--_-_1 _

~en~o(a)pyrene 55 J 360 UJ ~..:! 1

~~~~~)~uor_~~t~':!1~ 88 J .. _~~ ~ _ _ _ 81 J
~~~:~!gN)p':ryle!'e_ 42 J 360 UJ 340 U
Benzo(k)f1uoranthene 38 J __ __ 360 UJ ~}_ ----1>-----
bls(2-Chloroethoxy)Methane 350 UJ 360 UJ 340 U

bls(2-Chloroethyl)Ether 350 UJ 360 UJ ..,.3_4O U---1-------.--t---------I
bls(2-Elhyfhexyl)Phthalate 350 UJ 360 UJ :,34O.,::.-.U::,- + _
Butylbenzylphthalate 350 !:!:!.. ~ -=-~~~======360-UJ--= ==_~=. 340 !:! __
Carbazole 350 UJ 360 UJ 340 U ---j------------- --
_______ _ • ~ •• _ _ w • ~.

~~~~~~_ __ _ 53.:!. _ . __ __ _ ~~ !:!~_____ _ 61 J
DI-n-butylphthalate 350 UJ 360 UJ 340 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP01-OOOl DSY-S-TP01.{)507 DSY-S-TPOl-1112 DSY-S-TP02-OOO1 DSY-S-TP02-Q709 DSY-S-TP02-1516

OESCRIPTION Test Pit, 00-10 It TestPII,50-701t TestPlt,ll 0-120 It Test PII, 00-1 0 ft Test PII, 70-90 It Test PII, 150-160 ft
LOCATION TP01
S.,...A.,-M'...,·p.,...L-e='-,Oo-A-=T.,-:e,....------ 8/22/00

TP01 TP01
----t.

8
=-=122I96==c::--------- 8/22/96

TP02
8/22/00

TP02 TP02
-------- 8/-=2-=-2196=-=--------- !8=-/2==-2/·=-00"--------1

FIELD DUPLICATe OF

Di-n-octylphthalate 350 UJ 360 UJ 340 U
Dlbenzo(a,h)anthracene 350 UJ 360 UJ 340 U
Olbenzofuran 350 UJ 360 UJ 340 U

g:~:;~h;~~~:~:te ~~ ~~ : ~~ ----~=-4O:::-;~"7---+--------t---------1
Fluoranthene 71 J 59 J 150 J___________________. ... ~____ . . - ------_.- 0-.

Fluorene 350 UJ 360 UJ 340 U---- --------- ----------- . - --- - --~-----
Hexachlorobenzene 350 UJ 360 UJ 340 U
Hexachlorobu1adlene 350 UJ 360 UJ 340 U
Hexachlorocyclopentadlene 350 UJ 360 UJ 340 U

---------1

49 U-- - --~ ~ -_.- ----------_. __ . ---
49 U
49 U-- -. __.. -- ---------------_.. --
49 U

Hexachloroethane 350 UJ 360 UJ 340 U--------------- -------- ---- -- _.- -_ .. - ~-- - ------- ------------.--- ------ - ..- ._- --- ---------- -------------
Indeno(1,2,3-cd)pyrene 42 J 360 UJ 340 U
I~~~~~~n':.._ _ _ ___ __ _ . ~~~ ~~_ _ _ ~~ ~~______ _=~4O-::__O""U:c:-__-_-_-=-_=_-I-_-__=__=_--__- __-__- _
N-Nltroso-DI-n-~ropylal~l!'e 350 UJ 360 UJ 340 U
N-Nltroso-dlphenylamlne 350 UJ 360 UJ 340 U
Naphthalene 350 UJ 360 UJ 340 "'U

1
:
1 1

Nitrobenzene 350 UJ 360 UJ 340 U..-. - -- . .._-- _.. . _.-
Pentachlorophenol 870 UJ 900 UJ 850 U
Pheminttlrene - --- - -- - -350 iJj - -- - ---- - ----~oUJ- -- -- - i 20 j -
Pheno-I---------- ---350 UJ---- ------- 360 UJ - --~-34O U-·-
------ -------------- ----- --------- - -- - - - --- - - ------ -- - - --
Pyrene 7~~ ~_!._~ !30~ . _

ButylTlOs ----------I----=-::-:...,...----j-
~lbuty1~~ ~~ L! _ ~__~~ ~ _
Monobutyilin 50 U 50 U

TetraillitYiim --- :- -_-~_==----==__==~ ~~~_-=~= .__ ==-:-~===~~ -=-=-~ g_~_: __=__~-
Trrbutyilin 50 U 50 U
P;stlcid~~/PCBS - -- - ------- ----
~,~DD_D_-=_-=-_=_-_--_-_---_-_-_--_ ~_--_-==3lQ.-_--_-_=~ ~_~_=_- -------- ----36-U---- .~_~ ~ u--:-_~ ~:.:-::: =_--_~~~__-_-_-~ ===-_-__---~~~_-_-_-_
4,4'-DDE 34 U 36 U 34 U-------- --- - - -- ---- - -_.- --_._----------- - -- - --- - --- --- ------- ----- ---
4,4'-DDT 3 4 U 36 U 3 4 U _
Aldnn-------------- ---------'8U----- - -- --- -- --.----- ---19U--- ----- 1:, U ._- - .-- ---.---- ------ -
------- -~-----

alpha~~~__________ 1 8 U 1 9 U 1 7 U
alpha-Chlord_an__e - ----Teu----- -- ------ --------- ---19-iT----- -- -- ---i 7"0----
Aroclor-1016 34 U 36 U --- ---3-4-U----1----------1---------1
Aroclor-1221 -+------::-69=-U 72 U -=6:::8-7U':------+--------j----------l
-----·-----1
Aroclor-1232 34 U 36 U 34 U
Aroclor·1242 34U 36U ------34U---------------------------
~~48--------------- -----34 0---- ----.---- 36 U - -- -- -34-U--- ---------- ---- ----------

Aroclor-1254 34 U 36 U -:3°c4:...,U::.....---l------------t--------
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER
DESCRIPTION

LOCATION.
SAMPLE DATE.
FIELD DUPLICATE OF

DSY-S-TP01-QOO1
Test Pit, 00-1 0 II

TPOI
8/22/96

DSY-S-TP01-0507
Test Pit, 50-70 II
TPOI
8/22/96

DSY-S-TPOl-1112
Test Pit, 11 0-12011

TPOI
8122J96

DSY-S-TP02-QOOI
Test Pit, 00-1 0 II
TP02
8/22196

DSY-S-TP02-0709
Test Pit, 70-90 II
TP02
8/22/96

DSY-S-TP02-1516
Test Pit, 150-160 II
TP02

8/22/96

Aroclor-l260 34 U 36 U 34 U
beta-BHC 1 6 U 1 9 U 1 7 U

---'---~-:'~---l---------
Decachloroblphenyt 3 4 U 36 U .~ ~ ~ j • _

dena-BHC 1 6 U 1 9 U 1 7 U
Dleldnn 3 4 U 3 6 U 3 4 U

Endosulfan I 1 6 U 1 9 U 1 7 U
Endosulfan II 3 4 U 3 6 U 3 4 U
En~-su-Ifa-n Sulfate 34 iJ---- -------------------. ---3 S"U------- - - - --- 3: 4: U--- ._-- ------------ -.---.----------
EnCinn-'-" -- ...-----..-. --.-- 34 iJ-- .-.---. ---- - -. --. ---- ------36U -- .. --- ---. 34U- -- -----,,- - -. .. -- -- -----

~ndnn.Aldehyde 3~~. ..._. ~_~.~ ~~LJ. ..__ .. . _
Endnn Ketone 3 4 U 3 6 U 3 4 U_._------ -_._-._-------- --- --_.- --- ------ -----_.- ._-_._----
gamma-BHC 1 6 U 1 9 U ...! -=7

c
"'U-:--_.__

1
_

g~~":1~~~~ord~n~_. ..~~U .... _... _ _ .~~~ __.. _ 17U
Heptachlor 1 6 U 1 9 U 1 7 U

Hepiac~~.Epoxlde-..:-.=-=: ===~_i ~Q'~~.'~.~. :~.:=-=_::' ~.=-==i~ ~=~~ 1 7 U
~..etho~chl?! _ _ . .!~_~ 19 U 17 U

!~~a~~~~:... _ .__ .___ 160 U 190 U 170 U
TAL METALS (mg/kg)

Alumlnum,lotal 6090 7040 5660 7770 10500 7450

~n~~~~y~~!~~._. •. _._ ___10_6,u.J. 104UJ 109UJ 106UJ 9UJ 94UJ
ArseniC, lolal 14 6 J 7 2 J 7 7 J 15 3 J 16 J 76 J
~totaI------ ---12 3-J ------- ~--- ---16 6J----- ---29UJ---- -- - 18 =, J- -- -. ----146-J------ - ---------'S-J-----

- --_.- .- ---------
Beryllium, total 0 3 J 036 J 0 21 UJ __ ~!..:l......_._ 037 J 0 34 J

Cadmluf!l~_. ~_~~~ . ~~UJ_____ 063UJ._Cl.~!._lJ~_.___ 052UJ 054UJ
CalCium, total 504 1690 1140 864 1090 3490

- -. .. --- .. _ ... _-_._- ._--.~.------

Chromium, total 105J 94J 66J 149J 12J 109J
COba-n,-to-tal--·--·-----· --- -._- 8-9-J---------- ..-- - - - '8J----- ----44']------ 11 BJ-- ----- ---11--6-J---- ----·~9-:-1·J7----1
--_.._---- - - - - - --- ----- -- - - .__.- - _. _._- _.- -_.-
Copp~r, lotal 13 J 17 8 J 7 J 59 6 J 21 5 J 21 2 J
Iron,lolal 21300 18100 16800 23600 25500 19700. _. . ._- . -_. -'-
Lead, lolal 13 5 J 30 J 76 J 46 7 J 21 2 J 34 2 J

- -- --------- --------- ._- ---- ... --- --- ---
Magneslum,lotal 2540 1950 2230 2330 3400 2360

Manganese, tolal ~_J__._ 257 J 104 J ~~~.:!-.. .____ 299 J 353J"CC I
Mercury, tolal 005 U 007 U 0 05 U 005 U 006 U 006 U
Nickel, total 17 2 J 13 5 J 10 7 J 32 6 J 24 4 J 16 9 J
Potassium, total 309 308 121 ---- --_...-. 291 281 -- --·--=:33::7=-----1

------- _. - -- - --- ---- -~--~ --- - -- - . -_._--_._-----
Selenium, lotal R R R R R R_.._--_._-- ---------- - - - - - -- - - ---- - ._-
Silver, total 1 2 UJ 1 2 UJ 1 3 UJ 1 2 UJ 1 UJ 1 1 UJ
Sodium, total --.--. --565lJ.j--- --'1511)'------ 367U -977Uj-------713W---- - 103UJ

Thallium, total R R R R R R
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP01-OOO1 DSY-S-TP01-0507 DSY-S-TP01-1112 DSY-5-TP02-()()()1 DSY-S-TP02-o709 DSY-S-TP02-1516
DESCRIPTION Test Prt, 00-10 II Test Prt, 50-70 II Test Pit. 11 0-12011 Test Pit, 0 0-10 II Test Pit, 70-90 II TestPrt.150-16011
LOCATION TP01 TP01 TPOt TP02 TP02 TP02 -------

SAMPLE DATE. 6122J96 6122/96 6/22/96 6122J96 6/22196 6122196
FIELD DUPLICATE OF

ITIn, total 63UJ 6 UJ 64UJ 62UJ 69UJ 72UJ
Vanadium, total 123 12 9 113 152 139
~lnc. total

-
406J 673J 525J 225 J 662J 746J

TCLP Metals (ugll)
ArseniC 4U 4U 4U
Banum 631 U 506U 1140U
Cadmium 3,U 3U 3U
Chromium 6U 6U 116J----- ----- ----_.---- ---- -~--- ------ -------- -----
Lead 161 29 U 69U
Mercury 01U 01U 01 U
Selenium 4U 43UJ 4U

- --
Sliver 169UJ 154 UJ 9 UJ-- ----- ---------- -----------_. - -- -- - -- --- -~-- --- -- -- - -
TPH USING IR (mg/kg) 70 U 72 63 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER
DESCRIPTION
LOCATION
SAMPLE DATE
FIELD DUPLICATE OF

~olaliles (ug/kg)

DSY-S-TP03-0001
Test PII, 00-10 It
TP03
8/21196

DSY-5-TP03-0305
Test PII, 30-50 It
TP03
8/21196

DSY-s-TP03-0608
Test PII, 6 o-a 0 It
TP03
8/21196

DSY-5-TP04-OOOI
Test PII, 00-10 It
TP04
8/22/96

DSY-5-TP04-0607
Test PII, 6 0-7 0 It
TP04
8/22196

DSY-5-TP05-OOOI
Test PII, 00-1 0 It
TPOS
7129/96

1,l,l-Tnchloroethane 14 U 12 U 11 U 11 U
1,1 ,2,2-Tetrachloroethane 14 U 12 U 11 U 11 U
l,l,2-Tnchloroethane 14U 12U 11 U 11 U

::~ :g:~~::~::~:~: ~: ~ ~ ~ ~ ~ ~ ~ ~~~.~~---t
-------------+---- -- ------ -----_._. --_._---- --------- ------- - ..-_.- ._- ._- -
1,2-Dlchloroethane 14 U 12 U 11 U 11 U

------ ---- cc-----I
l,2-Dlchloroethene (lotal) 14 U 12 U 11 U 11 U
1,2-Dlchloropropane 14 U 12 U 11 U 11 U
2-Bu1anone 14U 12U llU llU

----- - _. ---- * -- -----------

2-Hexanone 14 U 12 U 11 U 11 U
4-Methyl-2-Pentanone -----'4U----- ---------------- ---12lr--- - --I' u------ -----,fu---
Acetone 25U 12U llU 12U
-_.-.• _-. ------ ------ - ---- .._--- - .. "-- ---.- -.+ - - - -----
Benzene 14U 12U llU llU
Brorriodlchloromelhane -------- -------i 4U- ---12U------ ----- - -- - i i ij -----. --------- --- -- -1 1-U----

Bromoform 14 U 12 U 11 U 11 U
Bromomethane 14"U·---- 12-U -11 u~_·- ---- --------1fu------
Carbon Disulfide 14 U 12 U 11 U 11 U
CiirtlOiiTeirachionde - ------ - ----i4U --- --- - -------- ----,2·0---- ----I' U-------------- -·---1·-1--U----1

Chlorobenzene 14 U 12 U ·,·l--U---- 11 U
ChiOrOeth~ -------- --·--14Ur-· -- --- - ----- - . ---12UJ -- ..-.. --~.!iU - -.--- - l1UJ------
Chloroform 14 U 12 U 11 U 11 U
Chloromethane 14 U 12 U 11 U -l:-:l-.,U':----1
----------_.__._------- ---_._.__ . - - - --_. --+--- - -------- - ------ .. - - .. ------------_. _. --- ------
cls-l ,3-Dlchloropropene 14 U 12 U 11 U 11 U
Dlbromochloromethane----- ------14 u--·---- --~------~---- ----12u---- -------- -·11-U -- ----- -- ---- -11U----
Eihylbenzene------- ----.-- ~i4U--·_·------- ----- ------'2 ij------- 11 U .--- --.- --- 11 U

MeihyieneC~~ride-·-·---·--·· ····---·43U -- -------- ------2SU------ !~~_ -T---- llU

Styrene 14 U 12 U 11 U 11 U_.--- ----- ---- --------- c-:----I
~::~:~~o~:!!'~n-~.-----------·--i~ij----·-- -..-.--.-------. ~--aij--- - ;;:] --- ------------------ :i0------
~nes----------------'4U----·-- -.---.-------. 12U-----,- ..- l'U --- ----.-... ----···,'U----
trans-1,J-Dlchloropropene ----14U--~-----~~------- ----1-2U--- --~----11u------ ----11 u
Tnchliiroethene----- - - -- - ·-i4 U-- ---- -----.---------- ---- -----12U--- -- -------1 10------- ----------- ---l1-U---
ViiiYiChrOriCie--- 14U--- 12 U 11 U 11 U

Semivolaliles (ug/kg)
1,2,4-Tnchlorobenzene 1700 U 3700 U 350 UJ 350 U
l,2-Dlchlorobenzene 1700 U 3700 U - ---350~-- - 350 U
0=oici1iOrObeflZern;-- --._-- -----1700·U- - - .. ----. -- ·-------·--!-----'3'-'-7.c.00.:.....:.U---~ ~--.-350-U:i-----· ---------- ---350U---
1,4-Dlchlorobenzene 1700 U 3700 U 350 UJ 350 U
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SUMMARY OF SOIL ANALYTICAL RESULTS· FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-5-TP03-0001 DSY-S-TP03-0305 DSY-S-TP03-0008 DSY-S-TP04-0001 DSY-S-TP04-0607 DSY-S-TP05-0001
DESCRIPTION Test PII, 00-10 It Test PII, 30-50 It Test PII, 6 Q-8 0 It Test PII, 00-1 0 It Test PII, 6 0-7 0 It Test PII, 00-1 0 It
I:-L::::O::::c7AT""Ic.::O-:-Nc-------+.T:::p:::o::::3-'------+.T:::p:::o::::3-'--------+.T;::P:::o::::3----=--------tT""P=:04~-'------t::T~P04=-:--'------t:;:TP05

J=S:.::A:.::M,:,,:P:.:..L:::E:-.::D:..,.A=T=E-----+8~12=-=1:..:196:-:------f:8~/2=-=1:..:/96=--------t8::.:12=-=1:..:196:-:------J'=-812=-2I96=-=-=-------+:-8122196==------J'=-7/=-29=-'196=-------1

FIELD DUPLICATE OF

2,2'~xybls(1-Chloropropane) 1700 U 3700 U 350 UJ 350 U
2,4,5-Tnchlorophenol 4200 U 9300 U 880 UJ 880 U
2,4,6-Tnchlorophenol 1700 U 3700 ~ ~~ ~~ ~~ ;-:U

1
2,4-Dlchlorophenol 1700 U 3700 U 350 UJ 350 U
2,4-Dlmethylphenol 1700 U 3700 U 350 UJ 350 U
2,4-Dlnllrophenol 4200 U 9300 U 880 UJ 880 UJ

~~~~~~~~~uen~ _ ~ !!~ ~ __ ~!~_~ ~~ ~J ~~ ~ _
~~~~~rtrot~~~~ ~?~ ~ ~!oo~ ~~ ~~ ~50~__
2-Chloronaphthalene 1700 U 3700 U 350 UJ 350 U
2-Chlorophenol !!~_~ ~7oo_~ ~~~ ~J_ _ ~~ ,..,U ,
2-Methylnaphthalene 1700 U 3700~ ~~~lJ.~____ __ 350 U
2-Methylphenol 1700 U---f------------- - 3700 U ~50 ~____ _ 350 U
2-Nltroamllne 4200 U -- 9300 U 880 UJ -,-88.,..0,..,U,-,----1
---- --------- -- - ------ -------------- ----------- -------------------------------- ---------- ------:-=-=-~--I
~-~~!!:~phenol '700~ _ 3700 U 350 UJ 350 U
3,3'-Dlchlorobenzldlne 1700 UJ - - --- ------- ---37oo·uT--- --- ---- 350 Lij ---- - ---------------- --- ----- 350 jJ----
3-Nltroamhne 4200 UJ --.------- 9300 UJ --- ._-.-- -- 880 UJ--- - - - ----------- - ------. 880 u----
~:~g~ii~:~-~-;;~hylph.e~~~---4200-Li---- ----------~~?30?~--------- ----- 8aOUJ-------- --------- ----- 880U-------
4-Bromophenyl-phenylether 1700 U 3700 U _~~~..:!____ 350 U
4-Chloro-3-Methylphenol 1700 U 3700 U 350 UJ 350 U
4-Chloroamhne 1700 U 3700 U 350 UJ 350 U
- --- - ---_..-- -- -----..- ------- - ----- . - - - - -- -- . -
~-~.':!~~~p'h~~~:p!~ny~~~~~_ __ _ _ __ !7~~ u _ _ ~!~~ ~ __ 3~0 UJ ~~~ ~ _
4-Methylphenol 1700 U 3700 U 350 UJ 350 U
4-Nltroanlilne 4200 UJ 9300 UJ 880 UJ 880 U
~_~Itrop~~~~--:==-~--_~ -__-__-_-~-?~-~-U-__-_-__-__-_~----- ?~~~ ~______ _ ----~~ U~-~ -- ~~ -__-_-__-_-=-~~"_'~c'U:-:-_---1
Acenaphlhene 1700 U 3700 U 350 UJ 350 U
~cenaphihl!eiie--- =i700iJ ~_~~ =::3700 ij---_- 35~ UJ -~ - --------------_~ =~:_--350-ij------

Anthracene 1700 U 3700 U 350 UJ 350 U
Benzo(aia~iti;acene - ---- i700U ------ ----- - 370DU 160J - -- - -- 93J

~~~~~)p.y.._~~~. !!~~~_ _ ~!~~~__ 97J 81J
Benzo(b)f1uoranthene 1700 U 3700 U ~~~.::'________ _1__20_J

1
Benzo(g,h,l)peryiene 1700 U 3700 U ~ ~L____ 54 J
Benzo(k)f1uoranthene '!~~~ 3700~ ~_J __ _ 66~ _
bls(2-Chloroethoxy)Methane 1700 U 3700 U ~~.uJ 350 U
bls(2-Chloroethyl)Ether 1700~___ 3700 U 350 UJ 350 U
bls(2-Ethylhexyl)Phthalate 1700 U 3700 U 350 UJ 1100 U

~!!~benzylphthalat':..... !~~ ~ 3700 U ~~~ ~~__ _ _ ~~~ lJ. _
CarbaZole 1700 U ---- -------- -----:i7oou-- - 350 UJ 350 U
Chrysene --------- ---1700U------ ------------- -3700-U---- --- ---"25OJ----- ---- - ---- --94:1----
DI-n-butylphthalate 1700 U 3700 U 350 UJ 350 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER
DESCRIPTION:
LOCATION
SAMPLE DATE
FIELD DUPLICATE OF'

DSY-s-TP03-0001
Test Pit, 00-1.0 It
TP03
8/21/96

OSY-s-TP03-0J05
Test PII, 30-50 It
TP03
8/21/96

DSY-s-TP03-0608
Test PII, 6 ()..8 0 It
TP03
8/21/96

DSY-S-TP04-OOOI
Test PII, 0 0-1 0 It
TP04
6/22/96

DSY-s-TP04-0007
Test PII, 60-70 It
TP04
8I22J96

DSY-s-TP05-OOOI
Test PII, 00-1 0 It
TPOS
7129/96

DI-n-octylphthalate 1700 U 3700 U 350 UJ 350 U
~1~nzO!'!'~)<lJlthr,!~~n~ _ _ _.__1?~ ~ __ ___ _ _ __ _ __ ~?oo ~_. ~~ ~~J=:-_- -__-_-..-..+_-_-.--_-.----1 '_~_-__-_-=~=~=-:=:~=__=_-_-_-_-l
Dlbenzofuran 1700 U 3700 U 350 UJ 350 U

Dlethytphthalate ._.__-:1c:7oo==-cU:':-__-1- 1__--..:.37oo U 350~~___ _ ~50 ,..,U 1

~11:~:~::~:alate :;: ~ ~;: ~ _ 3~oJJ---I--------II---- 3=-~=~'''_~~ 1

Fluorene 1700 U 3700 U 350 UJ 350 U
Hexachlorobenzene 1700 U 3700 U 350 UJ 350 U
Hexachlorobuladlene 1700 U 3700 U 350 UJ 350 U
Hexachlorocyclopentadlene 1700 U 3700 U 350 UJ 350 UJ
Hexachloroethane 1700 U 3700 U 350 UJ 350 U

Ind~Jl~~~;~~~lp't'".eIl_~ ~ ?O~ ~____ _ _ _ _ _._ _ _ ~?~ ~ _ ... _ 82 J 49 J
Isophorone 1700 U 3700 U 350 UJ 350 U
~:~~~oso-DI-n-Propylamlne 1?~ ~___ __ __ _ _ __ __ _ _ 3700 U -- ----- 350 uj _ __ _~?~ ~ _
N:Nltro~o:dlph.enylamln_e 1700 U 3700 U 350 UJ 350 U

~<lE!l!halene !?~~_________ _ ~?O_~~__ 350UJ 350U
Nitrobenzene 1700 U 3700 U 350 UJ 350 U-------------- _.. ------ ------ -- -- --- - - -----_.. .
Pentachlorophenol 4200 U 9300 U 880 UJ 880 U
Phenanthrene 1700 U 3700 U 89 J 94 J
-------------------- ------ ---_._.. --- - --- ------- -------- -- -- --- ------- _... ------------- --------------
Phenol 1700 U 3700 U 350 UJ 350 U--------------- ------------ .-- - --- --- - ---.-- -- -1--------- -----:-::::-:---
Pyren~ .!?~_ 3700U 280J 140J
ButylTms

Dlb~t~!I1 ?~ ~ __ _ 50_~.__. .__ _~ ~~ _. ~~ _
Monobulyltln 50 U 50 U 50 UJ 49 U

1::'!..":'~:'-'~<l":'_b:"':u.!'-'y''::'I~':':''n:'-'_---------- -~-__ -__-_- ~O-~--_-=- ----- -------~-__-_l-_-_==_-=--_-:~::::_...:.~:,-__-_-__-- -- -- ---56 UJ __ _ ~~~ _
Tnb~tyltln 50_U c--- 50 U 50 U 2 4 J
Pesticides/PCBS
4,4'-ODD ---'3-3-U--- ---·-------t------::3-=7,-:-U.,----- ---js-u-- 35U
-.. _-------.-----~-- ---- ----------- -----------_.\----",-=,.,.,.- ----- .-- .----- --- -------------- ---------------
4,4'-ODE 33 U 37 U 3 5 U 35 U
4,4'-ODT 33 U 74 35 U 35 U
!Aldnn 1 7 U 1 9 U 1 8 U 1 8 U
alpha-SHC 1-----(7U---- 19 Li--:= .~-=-:~:::! ~.~ ---------_ -_-_-_-_-_-}a-_u_--__-_-_
alpha-Chlordane 1 7 U 1 9 U 1 8 U 1 8 U
Aroclor-1016 33 U 37 U 35 U 35 U---------- ---- ------------_._----- _. --------------
Aroclor-1221 67 U 74 U 71 U 35 U--------------- ----------- --- -.- ----- --- .----- -------- ---- - ---------
Aroclor-1232 33 U 37 U 35 U 35 U------------- ._--- - ---- - - ------ - - ---_._-----
Aroclor-1242 33 U 37 U 35 U 35 U
Ar-oc-lo-r-1248-·------------- ------33 u-- ---- - -- -- ------ ----37U- ----- - 35 U ------ ------- ------ -- ---- -35 U-----

- -- - ~_. - - - _. .- - -- --- - - - ---
~roclor-1254-----------·----33u-------- -- -----------. --~U--- 35U 35U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP03-0001 DSY-S-TP03-0305 DSY·S·TP03-0608 DSY-S-TP04-0001 DSY-S·TP04-0607 DSY-S·TP05-0001
DESCRIPTION_ Test Pit, 00-10 It Test Pit, 30-50 It Test Pit, 6 o-a 0 It Test Pit, 0 0-1 0 It Test Pit, 6 0-7 0 It Test Pit, 00-10 It
LOCAnON TP03 TP03 TP03 TP04 TP04 TPOS
SAMPLEDAiT--- --------- 8I21i96-------- 8121196---------- 8121196------ 8t22i96-- -------- 6t22I96--- ----ji29i96--------
FiELDDUPLIcATE0;:- ------
~roclor-1260 33 U 37 U 25 J 35 U
beta-BHC 1 7 U 1 9 U 1 8 UJ 1 8 U
----------- --- -=:-::-:-,-----\-------,I---=-=-~=:---I
Decachloroblphenyl 3 3 U 3 7 U 3 5 U 3 5 U
delta-BHC 1 7 U 1 9 U 1 8 U 1 8 U
Dleldnn 33U 37U 35U 35U
Endosulfan I 1 7 U 1 9 U 1 8 U 1 8 U
Endosulfan II 33 U 37 U 3 5 :-:U-----~--------- 35 U,

Endosulfan Sulfate 3 3 U 3 7 U 3 5 U 3 5 U
Endnn 3 3 U 3 7 U 3 5 U 3 5 U------ ------------- ----- ---------. -----------1---------- ----
Endnn Aldehyde 33 U 37 U 3 5.:-cU:- -j ~---_=3_:5::_:_:U---/

Endnn Ketone 3 3 U 3 7 U 3 5 U 3 5 U---------------------------- _. - -------------------- -_ ..
~~~~~-~~~______________ 17U ! ~U__ 18U 18U
gamma-Chlo~dane --- ---, j U 1 9 U __..!. ~ ~J + I---__:l -:,8-:=:U,----__1
Heptachlor 1-7U---------------f-- 1 9 U 1 8 U 1 8 U
Heptachlor Epoxlde -- ------r7U--- - 19 U 1-8U---- -----1-=8'.,U-,----1

~~~~~_~~r ~~~ _ _ ~_~______ _ 18 U • !~_~ _
Toxaphene 170U 190U 180U 180U

TAL METALS (mg/kg)

Alunlinurn,lotal 9120 7940 ~!~~_ ___ 6870 ~3~~__ 33300

~~~~~~~~~~~ ~_~~~__ 111 UJ 91 ~~_______ __ __!~~~:!. .___ __ 111 UJ ~~~ _
ArseniC, total 11 2 085 U 6 8 9 7 J 12 3 J 13 1------ - ------------- -- -------- ---- ---------
Barium, total 22 8 14 6 9 2 35 6 J 14 6 J 420---- -- ---_.. _--------- ..----.----- --- -----
Beryllium, total 071 039 J 033 J ~~L____ 028 J 2
Cadmium, total 0 55 U 064 U 052 U 0 61 UJ 064 UJ 056 U
CalCium, total 996 J 962 J 876 J 1610 2290 8780

- -----~-_. -- -- -- - -----
~~omlum.:..'.?~ !~~ ---~!..-----f----~~---- ?~ ~ ~________ 102__J ~~~ _
Cobalt, total 11 7 85 66 168 J 92 J 183
Copper, total -----4~--- 18 525 ==-j-45J __-== 196J ~_4 _

Iron, total 23500 18600 16100 22200 21300 58100-------------------- -- -~---------_.__ . -- - ------- - ---- ------- --------------_. -------------
Lead, total 355J 55J 218J 119J 523J 51J--_._---._--_._--- ------- - - -----_._---. -_._- ----------------------- .- -----_ ..__._--_._-- _.-.._-----_._---
Magneslum~!ota~ ~6~ ,_~230 1980________ ~!~o._ _ . 28~__.___ _~~ _
Manganese, total 343 283 226 __~~ J 366 J -.3.9~__
Mercury, total 017 011 012 005U 002U OOSU
Nickel, total 303 177 174 708 J 17 J 60 1
Potassium, total 351 325 262 338 301 4050

Selenium, total 0 85 UJ 2 6 UJ 0 7 U R R 1 2 J
Silver, total 1 1 UJ 1 3 UJ 1 UJ 1 2 UJ 1 3 UJ 1 1 UJ
Sodlum,iotal 1t3 104 --412---- 13SUj -----384--- 96S:T-- ---
fiialiium:ioiiii 1 '1 UJ 1 3 uT- - - - -- --, LiT - - R' -. - ---R-- -- 11 U

9



SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP03-0001 DSY-S-TP03-0305 DSY-S-TP03-0608 DSY-S-TP04-0001 DSY-S-TP04-0607 DSY-S-TP05-0001
DESCRIPTION Test Pit, 00-1 0 II Test PII, 30-50 II Test PII, 6~01l Test PII, 0 0-10 II Test PII, 60-70 II Test PII, 0 0-10 II
LOCATION' TP03 TP03 TP03 TP04 TP04 TPOS
SAMPLE DATE 8/21/96 8/21/96 8/21/96 8I22J96 8/22196 7129/96
FIELD DUPLICATE OF'

Tin, total 93J 85UJ 7UJ 274J 92J 7.5U

Vanadium, total 138 15 106 97 131 527 J

iZinc, total 172J 577 J 678J 501 J 677 J 896

~CLP Metals (ugll)
Arsemc 4U 4U 4U 4U----.-
Barium 601 U 448U 424 U 184___A. ____________ ---------- ------ -_ .. . -- - _..~..-- .. ~ . .... - -- - .. _--- - - -- - -
Cadmium 3U 3U 3U 35J

Chromium 6U 6U 184 6U

Lead 3U 112 U 161 66U

Mercury 01U 01U 01 U 053UJ------------------ -------------- ---------
Selenium 4U 4U 4U 64U

-- - -_.- .. _- - - - ------ --- .- - --- - -. --------- - - . --_.-_.. -- -_..._-- ... -- ----- --------
Sliver 6U 6U 167 UJ 6U
TPH USING IR (mg/kg) 94 540 110 J 48U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER
DESCRIPTION

DSY-S-TP05-0507
Test Prt, 5 0-7 0 II

DSY-S-TP05-1213
Test Prt, 120-130 II

DSY-S-TP06-OOOI
Test Prt, 00-10 II

DSY-S-TP06-0507 DSY-S-TP06-1213
Test PII, 5 ::"0--=7'"=O--:ft:'---+T=es"--:-tp=-rt:-',712=-0-:=-:1-3=-0=1t-

DSY-S-TP07-QOO1
Test PII, 00-10 ft

LOCATION TPOS TPOS TP06 TP06 TP06 TP07
SAMPLE DATE 7129196 7129/96 7129/96 7/29/96 7129/96 7129/96
FIELD DUPLICATE OF

Volatiles (ug/kg)

1,1,I-Tnchloroethane 12 U - 11 U 11 U
I, t ,2,2-Tetrachloroethane 12 U 11 UJ 11 U
1, t ,2-Tnchloroethane 12 U 11 U 11 U
1,l-Dlchloroethane 12 U 11 U 11 U
1,l-Dlchloroethene 12 U 11 U 11 U
1,2-Dlchloroethane 12 U 11 U 11 U
!,2-Dlchloroethene (total) 12 U 11 U 11 U
l,2-Dlchloropropane 12 U 11 U 11 U
2-Butanone 12 U 11 U 11 U
2-Hexanone 12 U 11 UJ 11 U
4-Methyl-2-Pentanone 12 U 11 U 11 U
V'celone--------- 44U-~- ---- ---------------J.iu 26U ---
I:B:-e-nz-e-n-e---------+------:-12=- ,.,U----1-----------+---:-l-,-I-,-U,.,---- ----------------1------------ ----11,.,U----1

Bromodlchloromethan-;--- ---12U--- ----- ------ 11-U---- - - - -- ------------ ----- --l-iij-----
---.-.-._--- - ~-~ - --~ - - - - -- _. _..- -- ..
Bromoform 12 U 11 U 11 U------- . - _.. -- ------- ---- -- -- . -
Bromomethane 12 U 11 U 11 U-----_._-----_.. ---------------- ---- --------------._------ --- - -- --------
Carbon Disulfide 12 U 11 U 11 U
Carbon Tetrachlonde 12 U 11 U 11 U
Chlorobenzene ----12U----- ---- - ----------t-----:

1
-
1
:-7:

U
-:
J
--- ---- -- ·-1------------ ----1 71-.;-U;-----1

Chloroethane--------- 12UJ --- --------- 11 UJ ---------------1----------- 11 UJ
--_._--- --- - -~~------- ----- ---_. - _.- - ------ ---- ---------- - ~----- - ---- ----------- - - -- ----- -- - -------
Chloroform 12 U 11 U 11 U
Chloromethane 12 U 11 U 11 U
-+- --- -- -- -------_._._- - ------ ------------ -_._-- ._------CIS-! ,3-Dlchloropropen~ ~~ ~ _ __ . ~!.~. . _. !! ~ _
Dlbromochloromelhane 12 U 11 U 11 U
--------------------- - ----------- ~ --------- ------------ - ---------------------- ---- -----------------
Ethylbenzene 12 U 11 UJ 11 U

------,-,..,----1-----------+----,-----
Methylene Chlonde 12 U 13 U 11 U

~!yr~~':. ._ _ _ 1~~ _ _ ~!~~__ __ . !!l! _
Tetrachloroethene 12 U 11 UJ 11 U
Toluene------------- 12-U----- 1 J -------------+----------t------,-I...,-J----f

----::3:::8::"0,.,UJ ----=66=0:-:U-;---- - - - ----- - ------ ---1-------- .----- ----17-0-0-U---
---- 380 uj--- -. - - ----- ---.. ----•. - - ----660 U- - -------- . ---- - - - - - -- 1700U---

--380Uj--- ---- - -- -- ----- --- -660U~ - - 17ooU---
- - -- -_ ...

380 UJ 660 U 1700 U

TotalXylenes 12U l1UJ l1U_._--------- ----- ---_.- ------ --------
rans-1 ,3-Dlchloropropene 12 U 11 U 11 U

Tnchloroethene 12U 11 U ---------------------..----.- ·----·-11-U---
Vlny~_Chl~!~ . _ ~~_~ -_--..-_-_-_--.-.-.-._-__-_-.-_-_.·1-.-_-__-_--=-!7! :-~;-__--_-__ -- -- ------------- ---- -·-----1-1---U----

Semivolatlles (ug/kg)

1,2,4-Tnchlorobenzene
1,2~D,ciik!rObenzene - -- ----

1:3~Dic;;iOrobe;;zene --
-------- -- ----------
1,4-Dlchlorobenzene
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP05-0507 DSY-S-TP05-1213 DSY-S-TP06-0001 DSY-S-TP06-0507 DSY-S·TP06-1213 DSY-S-TP07-OOO1
DESCRIPTION Test Prt, 5 0-7 0 II Test Prt, 12.0-130 II Test Prt, 00-10 II Test Prt, 5 0-7 0 II Test Prt, 120-130 II Test Prt, 00-1 0 II

LOCATION TPOS TPOS TP06 TP06 TP06 TP07
SAMPLE DATE 7129/96 7129/96 7129/96 7/29/96 7/29/96 -----1-7::-:129~/96=------1
FiELD DUPLICATE 0;:·---- - ---- --------- ~~----------------- ----.------. --------

2,Z-oxybls(1-Chloropropane) 380 UJ 660 U 1700 U

2,4,5-T~~h~~~p_h-,=n~ ~~ !:!-!.- . 1700 U . 4200 U
2,4,6-Tnchlorophenol 380 UJ 660 U 1700 U
2,4-Dlchlorophenol 380 UJ 660 U 1700 U

2,4-Dlmethylphenol 380 UJ 660 U 1700 U
2,4-Dlnltrophenol 950 UJ 1700 UJ 4200 U

2,4-Dlmtrotoluene 380 UJ 660 U 1700 U
2,6-Dlnrtrotoluene 380 UJ 660 U 1700 U

2-Chloronaphthalene 380 ~:!...__ __ _ 660 !J . .. . . .__________ __J?~ !:!.__.
2-Chlorophenol 380 UJ 660 U 1=7OO=-:U::- _
2-Methylnaphthalene 50 J 660 U 1700 U
2:~~t~¥lp~e~~------ ----380uj---- ---.-. 660 U' ------ ..- -.. ---- - -. -'--'1700 U----
2-Nltroamhne 950 UJ 1700 U 4200 U
2-Nltrophenol 380 UJ 660 U 1700 U

3,3'-Dlchlorobenzldlne 380 UJ 660 UJ 1700 U
3-Nltroamhne 950 UJ 1700 UJ 4200 U
------------- -------- ----.--- ----·-·------t---------t---=~-;-:----I

4,~-l)lmtro-2-Methylp~en~~ . 950 UJ .__ .. _.1 ?O~ ~~ _ ~~~~ l! .
~~romophenyl-p.~e~yl~lh~r ~~0l!J • ~?~~ ._ _ __ ._ . __.. _. ~?~!:! _
~-Chloro:~-Methylphenol 380 UJ ._.__...~6? l! ._ ..... _~?~~ ~ .
4-Chloroamhne 380 UJ 660 UJ 1700 U
.._....-.._. --_.._-------------- --------- ---- - - -- ----- ------------... --- ....- - - -- -------- - ------- ------------
4-Chloropheny~·phenylether 380 UJ 660 U __ _ 1700 U

4-Methylphenol 380 UJ _ . ..__.~60 U _ ... __ • _ _ . _ _ __ _ _. !?~~ ~.. ..
4-Nltroamhne 950 UJ 1700 UJ 4200 U----- ---- ---- -- - .- ----- ------------ -------~------------- -- -- ._-- - - ------- --------._-----------------
4-Nltrophenol 950 UJ 1700 U . 4200 U

~cenaphth~ne 380~:!..____ __ 660~_ ... _. . .. 1?00_U _

Acen~e~~h~~~e__ ._.. _. 3~!J_:!.. . ~~O~___ .. . _ _ ._. .__.___. .__~?~OU _
Anthracene 380 UJ 660 U 1700 U
Benzo(a)anthracene 91 J 210 J ,- 170 J
I,--~---------+---,,~----- --- -------------------.j----:::::o-;----
Benzo(a)pyrene 79J .__ _ 180J ._________________________ 200J
Benzo(b)f1uoranthene !J~ ~..:!.. . __ 410 J
Benzo(g,h,l)perylene 46L 66_~UJ ._ . _ ... . 1700 U
Benzo(k)f1uoranthene 78 J 150 J 1700 U
biS(2-ChiOrOe!hoxy)Methane -- -.-380W--- -- ---------- 660 U·----_==~_---------------.--- 17::OO:::7U,------

bls(2-Chloroethyl)Ether 380 UJ 660 U __ 1700 U

bls(2-Ethylhexyl)phlhalate 3~~~ ~~ ~ .___ _ • . .__ . .__ .. __ 8700
Butylbenzylphthalate 380 ~:!.___ 660 U ... 1700 U
Carbazole 380 UJ 660 U 1700 U------- -------------- ---------._----_..__.--- _. - . ~----- ----------------~-- ~----------

Chry~ene. 100 J 230 J 310 J
DI-n-butylphthalate 380 UJ 660 U 1700 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER
DESCRIPTION

DSY-5-TP05-0507
Test Prt, 50-70 n

DSY-5-TP05-1213
Test Prt,120-13011

DSY-5-TP06-0001
Test Prt, 00-10 II

DSY-5-TP06-0507
Test Prt, 50-70 II

DSY-S·TP06-1213
TestPrt,120-13011

DSY-5-TP07-<lOOl
Test Prt, 0 0-10 n

LOCATION, TPOS TPOS TP06 TP06 TP06 TP07
SAMPLE DATE 7/29/96 7129/96 7129/96 7129/96 7129/96 7129/96
FIELD DUPUCATE OF

Dl-n-octy1phthalate 380 UJ 660 UJ 1700 U
Dlbenzo(a,h)anthracene 380 UJ 660 UJ 1700 U
Dlbenzofuran 380 UJ 660 U 1700 U
Dlethylphthalate 380 UJ 660 U 1700 U
Dlmethylphthalate 380 UJ 660 U 1700 U
Fluoranthene 320 J 460 J 1700 U
_._~-_._~~._-~ --------- ------- --- --------._-- ------ -- ------- _.. .- -_.-._--- ~

Fluorene 380 UJ 660 U 1700 U
Hexachlorobenzene 380 UJ 660 U 1700 U
Hexachlorobuladlene 380 UJ 660 U 1700 U
Hexachlorocyclopentadlene 380 UJ 660 U 1700 U
Hexachloroethane 380 UJ 660 U 1700 U-------,-------!--------_·_--j----,.=-:~---I
Indeno(l,2,3-cd)pyrene 53 J I.__---::1'"=1-=-0.e:,J,..--__.I \- . I ~1=70:::o:-,U:':-__I
~~~.P.~orone_ .. _._. ... .._ ... .~~~~ __.. __ __ .. ~~~ .. _ ..._~~~U _
~.!'!I!~~~DI:.~!_~E~~~~~~ ~~~ ~L _ __ 660~____ _ _. ... ~17=:OO=..,U':__--1

N-Nltroso-dlphenylamlne 380 UJ 660 U 1700 U

-- -- -- -.. -- - ---- ----------- -- - ------ SO-U
- ------- ----------- --- ---- -------'5-0·-U-----1

. ----- - -- -------------- ---=50::-:-:U--- 1
- - -------------

50 U

Naphthalene 380 UJ 660 U 1700 U
--------------1----------- -. -----:-:::=-:-:----1

Nrtrobenzene 380 UJ 660 U 1700 U. -. - -
~~:~~crii~::~l~n~~ ---- -- ~~cio~~ -- -- -- ..-- --..------!I~ jU----- - ---- ------- ---------- .. ------ -- - ----~--~:--~---I
----------- --_._. ------------- --- ----------- ----------- - --------------------- --- --------
Phenol 380 UJ 660 U 1700 U
- -----.- - - -- - --- -- ------ - --- - - ----_. ~-- . - - -.- ----- ----
~)rene 180J '______ 380J -+_______ 320J
~~rl!~~ . .. .. _
DI~utyl~n_.. _ __ __ .. __ .. ~~ ~ __ _ __ ___ __ _ _ ~!L _
Monobutyltln ~~___ __ ... 50 ~ _
~t~uly1~~ ~~__ 50 U
!~~~¥~~~_________ __ 49 _U . ..------------------ ----~-~~~8J_-_---....
Pesticides/PCBS
4";;Nil)o-------- ----37U--- -------------- 33 U 34 U

4,4'-DDE 65 6 1 3 4 U
4,4'-DDT ----------~--7---- ---------------- -----14------- .. --- ------ - ---- ------ - -----:3"4U--------
1.,..:-,.------------1----------- ---------- ------- ---- ---- - -------- ----~.,.,_---I
Aldnn 1 9 U 1 7 U 1 7 U
------------- ---------------------...----- ---------- ---------- ----:-:----1
~~~~.~~~______ _ ~~_~ 1_~ ~ 1_7~ _
alpha-Chlordane 1 9 U 1 7 U f--- 1 7 U
Aroclor-1016 37 U 33 U 34 U
Ai"oc"lo-r.-1-22-1---------- 37 U -------------- ----33U--------------1----------- ----3·4"7

U
:-----,

Aroclor-1232 37 U 33 U 34 U
Aroclor-1242-~------ ----3~--- ------ -------------:i3u----- -----._. ------~~- --------- - -----34U---
--------- --_.- ---_. --_. ------- --- - -------_.-.-- -- -------------- --_.. _ .. ---- - - - - -_.._-~._---~- -- ---_._---
Aroclor-1248 37 U 33 U 34 U
iAroclor-1254---- - 37 U ------- 33 U ------ 34 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER
DESCRIPTION
LOCATION.
SAMPLE DATE
FIELD DUPLICATE OF

DSY-S-TP05-0507
Test Prt, 50-70 II
TPOS
7/29/96

DSY-S·TP05-1213
Test Prt, 120-130 II
TPOS
7129/96

DSY-S-TP06-OOOI
Test Prt, 0 0-1 0 It
TP06
7129/96

DSY-S-TP06-0507
Test Prt, 50-70 II
TP06
7129/96

DSY·S·TP06-1213
Test Prt,120-13011
TP06
7129/96

DSY-S-TP07-OOOl
Test Prt, 0 0-1 0 It
TP07
7129/96

Aroclor-1260 37U 15J 34U
beta-BHC 1 9 U 1 7 U 1 7 U

Decachloroblphenyl ~ ~~___ __ _ 3~3_U----I-- -l I 3:-4::-:cUc---__1
delta-BHC • 1 9 U 1 7 U 1 7 U
Dleldnn 3 7 U 3 3 U 3 4 U
Endosulfan I 1 9 U 1 7 U 1 7 U

~~~sul~~ I~_. 3? ~ ~_~ ~ .. 1 .__. 3__4 _U _
Endosulfan Sulfate 3 7 U 3 3 U 3 4 UEnd;,il ----- -------- ..------ ----37U----- ---- -- ... -----------33U-- --------- ------------. ----------- -----34:-:-U---1

Endnn Aldehyde 37 U 3 3 U 34 UEndrmKetOri-e----- ----3-fu ------.------------ ---3'3-u--- ---------- ----3-4-,...U--- f

gamma-BHC 1 9 U 1 7 U 1 7 U

!!~,!,~a-~~Ior~~n~ _ _ 1 ~_~___ __ __ ._ .. !_~ ~ ___ . ~_~ U

~~E!~:~~~~ ~~______ _ _ !_~~____ _ ~_~_~~====_=_-I
~epta:hlor Epoxlde 1~~_______ _ _ ! ?..l:l._____ _ . .__1L~. _
~~~~~:~or ~~l!.. __ 17-~ 171!_ __

~~xa~~~~e. .._ _ !9~U 170U 170U
TAL METALS (mg/kg)
Aluminum, total 10800 12100 11100 __!~~_ 13400 4930

~!'~~o.!,y: !o~al__ .. !! ~ ~J __ 9 UJ 81 UJ 89 UJ 87 UJ 82 UJ
Arsemc.total 22 232 133 168 216 39----_ .._-_ .._------ -------------- ._--~ ..._---.- ------- ----- --------- ._--------~------------
Banum, total 162 139 521 8 2 143 J 89

Beryllium, tot~~ ~_~ ~38 _J 045 ~3!L ~_~ ~_ __ 018 J

~~~mlum"_t~al .. ~~~~ ~_~~_U ~~L____ O~~~ .. .-9_56_~_ _ 047U _
CalCium, total 943 1230 2050 1040 812 521
--------- - ------ -------..------ -- -- - ------.- ------- ------- - ---- --- ----- -- ----:-::-:=----1
Chromium, total ~ ~__ ~!..~ ~~_3_ 16_~__ 123

~~~~~, ~~~~~_ _ _ ~3_7__ __ 299 !!! ~3~ !~~ ~'!. _
C~pp_er. ~otal 26 _189 __ '!.~?_.. __ _2~ ~_ _ _ __ .. _~3 (3_ _ _ __!~~ __
Iron, total 29500 30800 26200 37000 34100 14500
Lead,totai---------------- 312J ------------106J----~3J--- --10-J---------158J --- 172J

Ma~eslum~iOlal~-=~== 3080 __ 3790 -:__2730 =~_=~~4a20-=--= - 3820 _~ ~-_--"'180==0---
1

Manganese, total 385 800 350 436 512 __ _ 195
Mercury:. total _ 0 06 0 05 U 0 05 U 0 OS U 0 06 U 0 OS U
Nickel, total 226 J - -----'309----- ----243:1---- - --- -28--- ----- ----241T- . - --. --- -l2S-J---

Potassium, total 238 365 569 186 224 ~.:::22,,:,7-:-:- 1
~ele.':lIu!:'1:total 089J --O?U--..-------~ ~J -------O~5J------ ----06_7 U---- ----- ---- 063 U

Sliver, total 1 1 UJ 1 UJ 0 94 UJ 1 2 J 1 UJ 095 UJ
------- -- -----~~------+-----:-.....,.----1------0---::-:-.,..,--- ---il-------:::-:---
Sodium, total 16 3 J 23 J 219 J 8 2 UJ 9 J 24 8
Thallium, total 1 1 U 1 U 0 94 U 1 U 1 U 095 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP05-0507 DSY-S-TP05-1213 DSY-S-TP06-OOOI DSY-S-TP06-0507 DSY-S-TP06-1213 DSY-S-TP07-OOOI
DESCRIPTION Test Pit, 5 0-7.0 It TestPIt,120-1301t Test Pit, 00-1.0 It Test Pit, 50-70 It TestPIt,120-1301t Test Pit, 00-1 0 It
LOCATION TP05 TP05 TP06 TP06 TP06 TP07
SAMPLE DATE. 7129196 7129/96 7129196 7129/96 7129196 7129196
FIELD DUPLICATE OF

Tln,total 73U 7U 62U 69U 67U 63U
Vanadium, total 23 8J 17J 21.7 J 162 J 183 J 101 J
71nc, total

-._- .
614 593 284 595 57 636

TClP Metals (uglll
ArseniC 4U 4U 4U
Banum 156 190 907
Cadmium 3U 3U 3U
Chromium 65J 6U 6U---- ------- ------
Lead 82U 89 96
Mercury 057 UJ 055UJ 053 UJ
Selenium 58U 4U 55 U
Silver

-
6U 6U 6U--------------- ------ ~---- . -- ._._------ ._------ -

TPH USING IR (mg/kgl 57U 110 51 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER. OSY-S-TP08-QOO1 OSY-S-TP08-0406 OSY-S-TP08-0910 OSY-S·TP09-0001 OSY-S·TP09-0406 OSY-S-TP09-0910

L0-=-E-=-S-;-C=Rc::IP-;-T:-IO_N /T=-=-es-;-tc:-P_it'-.'0_0-_1_0_"__
f
Tesl PII, 4~ 0 II Test Pit, 9 0-10 0 II Test PII, 00-1 0 II Test PII, 4~ 0 II Test PII, 9 0-10 0 It

'LOCATION TP08 Tc:-P,....08--'-------1=Tc:-p08,..--'------li=T==-P09::-::--'-------IT=P"'09.,--'-------l:T:::P::-::09--::--'--------

SAMPLE OATE 7129196 7129/96 7129/96 7/29/96 7/29/96 7129/96
FIELD DUPLICATE OF

lVolatiles (uglkg)

1,1,1-Trichloroethane 11 U 10 U 12 U 11 U

1,l,2,2-Tetrachloroethane 11 U lOU 12U 1,...1,...U +
I
---------

1

~:~ :~I:~::::~~:ne ~: ~ ~~ ~ ~~ ~ ~.,.~ ~~,.----j--------+--------1
1,1-Dlchloroethene 11 U 10 U 12 U 11 U------- ------- ------ --- _._--- -------_. -------_..._- --------.--.-- ----
1,2-Dlchloroethane 11 U lOU 12U 11 U.,..- I I t
1,2-Dlchloroethene (total) 11 U lOU 12 U 11 U
l,2-Dlchloropropane 11 U lOU 12 U 11 U
2-Bulanone 11 U 10 U 12 U 11 U
2-Hexanone 11 U 10 UJ 12 UJ 11 UJ--------- ----~.----- ----- - --~ ._--- ---- ~--- --~-- -~-- ------~---- - -- - - - - ---
4-Methyl-2-Penlanone 11 U 10 U 12 U 11_U + +__--------f

~~~~o_~~_ _~ ~1~~__ lOU ~~~ ~ ~ly _
Benzene 11 U 10 U 12 U 11 U-._- - - --
Bromodlchloromelhane 11 U lOU 12 U 11 U
Bromoform 11 U lOU 12 U 11 U
Bromomethane ---ii"u----- ·--------10-lj -'2lj"---- ------ii iJ--- --. ------------- ------------
Carbon Disullide 11 U 10 U 12 U 11 U-- .. - -_. ---_._-- - -.--.- .... - ..._------_ .. ---
Carbon Tetrachlonde 11 U 10 U 12 U 11 U
------------- -----------~---~--- -- --~--I---------I---------I
Chlorobenzene 11 U 10 U 12 U 11 U
Chkl;oethane---------- ---- -------,'-0; lOU 12U 11 U

------~-- --------~--------------
Chloroform llU lOU 12U llU-------------- ------------- -- - ------- --- --- - ------- ---------- ----------
Chloromethane 11 U 10 U 12 U 11 U------_..~~----_._- --~------ ----- _.- -- - - ._-_ .._-- - _._-- - . __ . - _-
cls-1,3-0Ichloropropene l~_U . lOU 12U ~~~ . _
Olbromochloromelhane 11 U lOU 12 U 11 U------- --------- ------ - - ------- --------- -----------
Ethylbenze~~ ~~ ~____ _ ._~~~ ~~~ ._ 11 U _
Meth~ne Chlon~: ~ ~ !:!._____ __ _ ...1~~ ~ ~ !:!. ~ 1 ~ ~ _
Styrene 1~_~ .!!! ~ ~_~~~ ~ ~_ ~_ _ __ _ _ _
Tetrachloroethene 11 U 10 U 12 U 11 UTOrUene----------~ ------2"]------ -- ---"10 U------ ------i2U- ------ - - - 11 U

--------- ----------------- - --- --------- ---- --- - --- -- - - --
Total Xylenes 11 U 10 U 12 U .!~-,U':____+---------+_---------t
lrans-l,3-Dlchloropropene 11 U 10 U 12 U __.!~__U ----------I-----------J
Tnchloroethene 11 U 10 U 12 U lc~l-,U:,---+-------+--------l
Vinyl ChlOride 11 U lOU 12 U 11 U
Semlvolatiles (ug/kg)

~ :~:~I:~~~:~:~-e:-n-:n-e--_-I----=~=:~~:-~~-----~~~--~----+---..,.~-,-::-~".- ===-_-_~~~==-_--_-_.-r_-__-_-__--_-_-_-_-_-_-~~_ll----------

~ :~~:~~:~~~::~:~: ~~~ ~ ----~=~::~c-;~-:---+---,~=:6:;::~::;:0-;-~:-----+-----c~=-:-c~..,.~---c---+---------+----------1

16



SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER
DESCRIPTION
LOCATION
SAMPLE DATE'
FIELD DUPLICATE OF

DSY-S-TP08-0001
Test Pit, 0 0-1 0 It
TP08
7/29/96

DSY-S-TP08-0406
Test Prt, 40-60 It
TP08
7129/96

DSY-S·TP08-0910
Test Pit, 9 0-10 0 It
TP08
7129/96

DSY-SoTP09-0001
Test Prt, 00-10 It
TP09
7/29/96

DSY-S-TP09-0406
Test Prt, 40-60 It
TP09
7129/96

DSY-S-TP09-0910
Test Prt, 90-100 It
TP09
7129/96

2,Z-oxybls(1-Chloropropane) 350 U 350 U 3600 U 710 U
2,4,5-Tnchlorophenol 870 U 870 U 9100 U 1800 U
2,4,6-Tnchlorophenol 350 U 350 U 3600 U 710 U
2,4-Dlchlorophenol 350 U 350 U 3600 U --71::0ccUc----J--------- ---------1

2,4-Dlmelhylphenol 350 U 350 U 3600 U 710 U
2,4-Dmrtrophenol 870 U 870 UJ 9100 U 1800 U
2,4-Dinrtrololuene 350 U 350 U 3600 U 710 U
2-,6---Dmltrotoluene 350 U---- 350 U 3600 U 710 u,-------t---------
2:ChlOronaphlhaierie -- ------ ---------350 U 350 iJ -- ------- ------- 3600 U------- 710 ij ------- -- ---------- -- ----- -- -- - --- -------

2-Chlorophenol 35O~ 350_U___ 3600U -----?~~~----.-t---------
2-M~lhYlnaf:hlh~___ 350 U 350 U 3600 U 710 U
2-Melhylphenol ---350 U---- ---------350 ij---- ---3600U---- --- ------ - 710 U--- - ------------ ------------
2-Nllroanlhne 870 U 870 U 9100 U 1800 U-------._------- - ------ ----------- -------- -- -- ------ .__._---------- -------~---_._---------------- ----------
~-~I!~~ph~nol 350 U 350 U 3600 U 710 U
3,3'-Dlchlorobenzldlne 350 UJ 350 U 3600 U 710 U--------------------------.- ------- --- - ------ ---- ----------._-------- ----- .----
3-Nrtroanlllne 870 UJ 870 U 9100 U 1800 U------------- _.---- - ---------- - -- --.-. _._- ------ -
4,~:~I~Il~~-~-Me!hylph~~?L 870 U 870 U 9tOO U t800 U
4-Bromophenyl-phenylelher 350 U 350 U 3600 U 710 U
4-Chloro-3-Melhylphenol 350 U .--- '---350 iJ 3600 U 710 U----
4-Chloroanlhne --~O--U--- 350 U 3600 U 1-·--710-u~--+-------+--------1
--- ---- -------- ------- . - - - - - -
~Chlorop~~!11!:E~~.Y~her ~~_~ ~______ __ _ _~~ ~ 3600 U 710 U
4-Melhylphenol 350_U 350 U ---..--3~OOU------ -- -- - 710 U

4-Nllroamhne ~~_~ ~~_~ . ~!OO ~ ~~::c;;:_~:-~:--,--_-_-_---__-_+---------t---------I

~~~~p~~n?l_ _. 87~U___ ~70~ ._ _ ~1~0~ 1800U
A~en~phth_e~~ _ _ 350 U 350 U 3600 U 710 U
Acenaphlhylene - - 350 U 350 U 3600 Li - 710 U
Anthracene ----350U--- ----3SO-U 3600 U --------710-Lj----- ----------1------------
-----------------------~-- - ----------- ---- ---- -~---------- ------------ -------- - -- --------_._--------
Benzo(a)anlhracene 350 U 48 J 3600 U 710 U

~~~~~!~1~~~~~______ 350 U 55 J 3600 U 710 U .. _.. ._ __ __ _ ___.. _
Benz~(b)nuoranlhene -------36J------ -- --aOJ----- ----3600U·------ 710U --

Benzo(g,h,l)perylene 350 U t--- 45 J 3600 U ---=7~1·0::-:U:"---I--------I---------

Benzo(k)nuoranlhene 350 U -- 68 J 3600 U -710U---- -----------
bls(2-Chloroethoxy)Melhane 350 -U---- -----350U 3600 U--- --- -- --71 0 U----- - ------------- ------ - -------..----
bls(2-Chloroethyl)Elher 350 U 350 U 3600 U 710 U
bls(2-Elhylhexyt)Phthalate 1600 U 350 U 22000 ---:::27;::00:::-:cUc----t--------j---------l

-----=~-,-----t-----·--------------
BU!YI~~If:~!!J_~~~__ _ ._~~ ~___ .~~~ ~ __ .. __~~~ ~ ?1~ U _
Carbazole 350 U 350 U 3600 U 7tO UChfYSene---------·- -- 350 U ----- --- -54:r-----t----3600u---- -- -- --710U--- ----------- - -------------
DI-n-bulylphlhalale 350 U 350 U 3600 U 710 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

'=s::;A::;:M::;:p=LE=N;;:U;;-;M:-;-B_E_R r-D;-'s....,Y-:;:-s:-o-T.;..,p:--,08-OOO:-'-:-'-=-=-l_--t=D.:..sY.,._-=_S..,..-T;..:,P-::08-0406~::-7=~-II=D..:.S.:..Y-=_S::_.T:.::P-::08-OO:=:-::,.::,l,:..:O:-----ED..:.SY.:..-=_S..,..-T:.::P-::09.:..-OOO:-=::=-::-:1 __ED..:.S.:..Y--=S,:--T,-,P:-:09-0406:::-::-:~:"-_IDSY-S.TP09-0010
F.D~E~S:-;C~R:;:;IP~T;,;-I_O_N'-- t:T;;es::;;t:;;P....:rt:!..• ..:.0..:.0-....:1....:0:..:1I'--_-ET:::es~t=-P..::rt:!....4..:....:..0-6~0:..:1I-=--_-ET=es:::t-=-P.::tt!....:.9:....0-::.....:.10:.....:.0.:.:1I:...-__IT~es=t:--Prt:::.-=0:..:0-:....1:....0=-:.;ft__+.T~:es=tP:..:rt2•....:4:..:0-6:....::-0=-:.;ft__.t:T~es:::.:t=-=P....:.:lt. 90-10 °II
LOCATION TP08 TP08 TP08 TP09 TP09 TP09
SAMPLE DATE 7129/96 7129/96 7129/96 7129/96 7129/96 7129/96
FIELD DUPLICATE OF:

DHl-«:tyIphthalate 3S0 U 350 U 3600 U 710 U
Dlbenzo(a.h)anthracene 350 U 350 U 3600 U 710 U
Dlbenzofuran 350 U 350 U 3600 U 710 U
Dlethytphthalate 350 U 350 U 3600 U 71._0,.._U,.--- I I 1
Dlmethytphthalate 3S0 U 350 U 3600 U 710 U
Fluoranthene 50 J 120 J 3600 U 710 U
Fluorene 350 U 350 U 3600 U 710 U
Hexachlorobenzene 350 U 350 U 3600 U 710 U
Hexachlorobuladlene 3S0 U 350 U 3600 U 710 U
Hexachlorocyclopentadlene 3S0 U 350 UJ 3600 U 710 U
Hexachloroethane 3S0 U 350 U 3600 U 710 U
:":':':=~:'::':'~=::"------I--'--~-=----- ----- -----.. - ------1-------- --------------
Inde."~!.2.3-cd!pyren!. ~~~ ~____ __ __ ___~~_~ . 3600 ~___ 710 U
Isophorone 3S0 U 350 U 3600 U 710 U
~-:.~~r~o-D~-n-Propytam~~__ _ __~~~ ~ __ ~~~ ~ 36~ ~_ ___ 71ou-----I-_-__-__-_-__-_-__-_----

~:t_lltro~l>:"~ph~ny1~~~~e_.. ~~LJ 350U ~~U_ 710U
t:!~p_~~~~e.. ~~~ LJ__ __ ~~~ LJ ._3~ ~ __ 710 U
Nrtrobenzene 3S0 U 3S0 U 3600 U 710 U------ --- -_._------------------------
Pentachlorophenol 870 U 870 U 9100 U 1800 U
Phenanthrene 36 J ---S=7:-J-----I----=-36..,..0,..,0..,..U.,.----I-- -7-1-0-U----1--------,1----------1
Phenol 3S0U 3S0U 3600U --·-710U--------------I---------1

~¥r.t:n~ . ?~ J____ __ _ 87 J 3600 ::-:U----t-------=-710 U
ButylTins

D..lbu!yllin 4~ LJ ~~ LJ . ~ ~ _ _ _~~ ~ _
Monobutytlln 49 U SO U SO U SO UJ
Tetrabutyilin ---- ------ --- ---49U---- --- ----50-U--- ---29:j----- . --- -- -,,- 4 J------
Tnbutyttln --- ---- --------~ .- --49 U- --- ---- - -----50 U---- 50 U - - -- --- - i ;J ------.-
Pesticides/PCBS -----ji---------j,--------I
l-;--c::-=='-----------j----::,...,..,~-------::--:::--::-:----+-----::~c:_:_--------------1---------1---------1
4,4'-000 34 U 3 S U 36 UJ 36 UJ--------- ------- _.. -.------ --- ---- ---~------~-------------.-

4,4'-DDE 34 UJ 3 S U 36 UJ 36 UJ
4,4'-DDT 89 3 S U 36 UJ 36 UJ
Aldrin 1 8 U 1 8 U 1 9 UJ 18-,=U,.::.J----f--------f---------1
------ ------------- ---_._-------- ----------- -- ------ ----- --------- - ------ --- --
alpha-SHC 1_~ ~ 1~_~ ......:.__1 9 UJ____ _ ._. ! ~ LJ~ ~ _~ _~ _
alpha-Chlordane 1 8 U 1 8 U 1 9 UJ 1=c=8_~U:-J:---l_--------+------_---
Aroclor-l016 34U 3SU 36UJ 36UJ
Aroclor-lm-------- ----34U----- 3SU ---3-6~-- --------36-LiT-·----- ---------- ---------------

Aroclor=,232---~------- -- 34U----------3"5u--- 36UJ ----36uj-------- ------
Aroclor-'242------- ----34U-·--------35-U 36UJ --·---36UJ-- - ----------
ArociOr:1248 ----- ---- -- ._- - . 34 U--- -_ .. ----35 U·---- - 36 UJ -- 36 UJ---- - - ---------- --- ---- - - --------
Arc;CiOr=1254 - ---~-- -.----- ---·-34U- -.- 35U -----36"uT- 36UJ ---------
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP08-OOOI DSY-S-TP08-0406 DSY-5-TP08-0910 DSY-S-TP09-QOOI DSY-S-TP09-0406 DSY-S·TP09-0910

"'D-::::E::::S-7C=R:-:lPc-:T-:'-lO'-'N-'-- -jT::-:esl-:':::P-'-R"--,O,-,O--,---,-I-,-O-"tl__+.T::;esl-:,:::P_II,,--,4_0-6__0_ft__-tT=:esl=P_R.:.,_9_0-_1_0_0_ft t.T:-:es:::t=P_II-'.-,0_0-_1_0_ft tT=:es=tP,---II.:.,_4_0-6_0_ft tT::es=t~PII, 90-100 ft
LOCATION TP08 TP08 TP08 TP09 TP09 TP09----------- - .__._-----~ ------------- - --- -----_ .. - ----- ---_._----_._--- ---- -- --_ .. _- ----------_._-- .. ~----- -- - . _._-----
SAMPLE DATE 7129/96 7/29/96 7129/96 7/29/96 7129/96 7/29/96
FiELD DUPLICATE OF

Aroclor-1260 34 U 35 U 36 UJ 36 UJ

beta-SHC 1 8 U 1 8 U 1 9 UJ 1 8 UJ
Decachloroblphenyl --34-U--- - 35 U 36 UJ 36 :-:U7J---t---------+----------I

deRa-SHC 1 8 U 1 8 U 1 9 UJ 1 8 UJ
Dleldnn 3 4 U 3 5 U 3 6 UJ 3 6 UJ

Endosulfan I 1 8 U 1 8 U 1 9 UJ 1 8 UJ
I::E-:'-n--:do-s-u.,.,lfa-n,---'::-I-------t----:3-:'-4-:-:-7U---t---------=3--:5:-:U:-:------t-----=3--:6--:U7"J:-----t---36 UJ

Endosulfan Sulfate 34 U 35 U 36 UJ 3 6 UJ
Endnn 34 U 3 5 U 36 UJ 3 6 UJ
Endnn Aldehyde ---"34U--- f------3s ij--- 3 6~- 36 iJT---- ------ ---
Endnn Ketone 34 U 35 U 36 UJ 36 '"U--:-J---1---------1----------

-- ---------_. ~~._- ----- - -. _ .... -_. -- --------- -- --.
g~I1lI1l~-~~~_ 1 8 U 1 8 U t 9 UJ 1 8 UJ
gamma-Chlordane 1 8 U 1 8 U 1 9 UJ 1 8 UJ
Heptachlor 18 U 1 8 U 1 9 UJ 1 8 U7J---1--------+----------1

Heptachlor Epoxlde 1 8 U 1 8 U 1 9 UJ 1 8 UJ
Methoxychlor 18 U ~~ 19 UJ 18 UJ
~o~a~hen«: _ _ 180 U 180 U le.q UJ 180 :-U:----:-J-----l--_-_--_-_-__-_-_-_-_--- -----__ -_-__-_- -__-_-1

!~~ ~~!~~~(~~~~L _ _ . _
Alumlnum,total 5910 7660 4900 11300 17100 23300

- _. - - - - - - ._. ~. p _0•• ••_ .+__ _ __ • • __ _ • _

~n~~I11~'"!~:..!olal___ ~~~J_____ _ _ _?! U~ ~~~~___ __ ~~y~ ~_~~J ~_I_U_J _
ArseniC, total 4 9 8 7 3 2 236 11 7 159------- ----_.._-----
Banum, total 46 8 184 72 18 132 16-- - -- - ----_ .. -~._. ~---_._------~. -~------

~~ry~~~~~~!.. --E3.!-:!.. ~~~_____ 02J ~44_ 037J 046
Cadmium, total 052 U 053 U 051 U 057 U 057 U 052 U
Calcium, total 632 917 634 - -----S7{------t-----::90=7----t---------:7:::5:-:8,-------1
---------------- --- ------- ----- --- - ------ -------- ----------- ---- ----- ---------- ------- ----:-::--::----1
Chromlum,lolal 15 182 93 16 225 325
Cobalt, total - ~----- 79----- --- ----9-9------ 41 ---- -- - - 2'-4------------14---- --------c'2=5c---

Copper, total 267 46 1 95 ___ _ ~~____ 221 . . 39...... _

Iron, total 19500 22300 13000 37200 36200 50000
---------------- ----_._----- -- -- - .- - - - ~--- ~-- ----_._--- - - ----~ -~~------

Lead,tolal 528J 672J 71J 128J 129J 346J---------- -- --- . ----._-------- -- -------- -- -~~~---
MagnesIUm, total 2080 2560 1970 ~3~,<>,,_~_ 5900 8600
Manganese, total 291 ~_____ 150 597._ 398 245_0 _
Mercury, tolal ~.9~~ ~~ U 005 U 0 05 U 005 U 005 U
Nickel, total 163J 316 102J 282 277 481
PotaSSium, tolal 319 417 306 331 250 225
Selenium, total 069 U 07 U 058 U - -------076 U 1 4 J----- ----o7"iT---
Silver, total 1 UJ 1 1 UJ 1 UJ --1 1 UJ 1 1 UJ 1 6 J
Sod;um~tot~i 33SJ 479J -----353- 19J -- - ·--,45J--- -16-3J------- -
Thallium:total 1U "1-1U·----- --~ -~--~-~--l~U- - 11 U -- - --------'-1-U------- - -. --, U-----
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP08-0001 DSY-S-TP08-0406 DSY-S-TP08-0910 DSY-S·TP09-0001 DSY-5-TP09-0406 DSY·S·TP09-0910

DESCRIPTION' Test Pit, 0 0-1 0 It Test Pit, 40-60 It Test Pit, 9 0-10 0 It Test Pit, 00-10 It Test Pit, 40-60 It Test Pit, 90-100 It
LOCATION TP08 TP08 TP08 TP09 TP09 TP09

SAMPLE DATE. 7/29/96 7129/96 7129/96 7129/96 7129/96 7129/96
FIELD DUPLICATE OF

Tin, total 69U 7U 68U 76U 7.6U 7U

VanadIum, total 122 J 135 J 84J 20J 196J 195 J

ZinC, total 131 158 314 753 583 846

TCLP Metals (ug/L)
Arsemc 4U 4U 4U 4U
Banum 350 128 699 128
---_._----~~-~------ -----_ .._---- -- - - -- -- ----- ------- --- -- - - ------------ --- -~- - -- -- - .--_.- _._-------
Cadmium 3U 3U 3U 3U

Chromium 395 J 6U " 6U 6U
Lead 905 48 U 34U 25U
Mercury 055UJ 042 UJ 054UJ 055UJ

Selenium 59U 63U 63U 49UJ
- -

Sliver 6U 6U 6U 6U
TPH USING IR (mg/kg) 51 U 53 U 53U 53 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP10-000l DSY-S-TP1Q-0507 DSY-S-TPl0-1213 DSY-S-TPll-OOOl DSY-S-TPll-0507 DSY-S-TPII-1213
I:::DC::EC::S-=C~R:::lp:::T:::IO:-:N7-=-'-'-----ET:-:es'-'t-=P'="tt-'-:,0'""'0-:-=-:-:1'=-0-=-n'----ET=-=es'-'t-=P==-tt,-'-:S:-:0-:-=7='70 .::-n'-----ET=-'est'--:-:p""'rt-'-,1:-:2:-:.o-:--l:-:3:-':0:'-:n=----ET:-'-es-:-t-=p-:-rt,-:0c-:0-=-'1:--::-0-=ft--f:T=-'es-:t-=p:-"7rt-:,S'""'0=-'-7=-=-0-=ft--- Test Prt, 120-130 n

LOCATION TP10 TP10 TP10 TPll TP11 TP11
SAMPLE DATE. 7129/96 7129/96 7129/96 7/26/96 7/26/96 7126/96
FIELD DUPLICATE OF

Volatiles (uglkg)
1,1 ,I-Trichloroethane IOU llU 12U

---------------1--------1----
l,I,2,2-Tetrachloroethane 10 U 11 U 12 U
1,I,2-Trichloroethane IOU l1U 12U

::-:':----1---------/--------1------ -
l,l-Dlchloroethane 10 U 11 U 12 U
1,l-Dichloroethene 10 U 11 U 12 U
l,2-Dlchloroethane IOU 11 U 12 U
l,2-Dlchloroethene (total) IOU 11 U 12 U
l,2-Dlchloropropane IOU 11 U 12 U
2-Bulanone IOU ----11U 12U

2-Hexanone 10 U 11 U 12 U
.,--,--,--- --------------t----------- --- -------- --------- -. ... --- ---------

~~e~~~.2-~en~!'~!'~__. . 10U._ _ .____ llU 12U
Acetone IOU 11 U 23 U
f::--------- ---- ---- ------- ---------------- -------- ,-----1
Benzene IOU l1U 12U
------~-------------~ ~-- -.- --- ---~------- --- - - ~- _._--~

Bromodlchloromethane IOU 11 U 12 U
- - - -----. - --

Bromoform 10 U 11 U 12 U
------------- - -- - -.._-- --- - ------ -- ..-
Bromomethane IOU 11 U 12 U------------- ----------- --- - --- ------- -- ------ --- ---------------_. -- -_._----------
Carbon Disulfide IOU 11 U 12 U
Carbon Tetrachlonde IOU 11 U 12 U
Chlorobenzene IOU 11 U 12 U
Chloroethane IOU 11 U 12 U-------- - ------ _._--- ---- - -------- ---- ---------
Chloroform 10 U 11 U 12 U
Chloromethane IOU 11 U 12 U-_.._-_. __.._- -------~----------- - ----------.._--- ---_.--_.._--------
cls-l,3-Dlchloropropene IOU 11 U 12 U

-----------------t---------
Dlbromochloromethane IOU 11 U 12 U__________~__ _ w.. _ _ ~ ._,_ ,__ ,~, +_ __~ __. _
Ethylbenzene 1_0,...,..,U + . ~ ~_U 12 U

Methylene Chlonde 1~~___ _ _. ~ ~_ U 12 U
Styrene __ _ IOU 11 U .. _ .~~~ . .
Tetrachloroelhene 10 U 11 U 12 U--------- ------ ------------- --_·__·------1---------
Toluene 10 U 11 U 12 U

-------:-::-.;-:----j-----------1----------- -- -- -- ---
Total Xylenes 10 U 11 U 12 U
I----'---------~ ------- ----- -- - - - -------- -------- - - . ------- - - . . - _.- ----
trans-1,3-Dlchloropropene IOU . ~ 1 U 1-,--2__U,- 1
Tnchloroethene 10 U 11 U 12 U------1----------- ---------
Vinyl Chlonde 1_0U 11 U E_U

1
Semlvolatlles(ug/kg) ------=::--:--,;-:----1
1,2,4-Tnchlorobenzene 36_0 _U -----------1---------- 350 U 390 UJ
~,2-DIC~O_ro_tJ:~~~~ . 36_0~_.__ ~~~ ~ ... __~90 ~J _
!_,3_-D_I_ch_I~_ro_be_nz__en_e .___ _ 360.~_____ __ . ._ __ 350 U 390_ ~~ _
1,4-Dlchlorobenzene 360 U 350 U 390 UJ
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TPlo-000l DSY-S-TP10-0507 DSY-S-TPlo-I213 DSY-S-TPll-OOOl DSY-S-TPll-C507 DSY-S-TP11-1213
DESCRIPTION Test P",00-1 Oft TestPrt,S0-70ft TestPrt,120-130ft TestPrt, 00-1 Oft Test Prt, 50-70ft Test Prt,120-130ft
LOCATION TP10 TP10 TP10 TPll TP11 TP11
SAMPLE DATE 7/29/96 7129/96 7129/96 7/26/96 7/26/96 7/26/96
FIELO.DUPLICA1:EOF---- -·-----------1--------+-=--------11--- -----f-=---=-=------J:=.:.:.c:..:------I

2,Z-<lxybls(I-Chloropropane) 360 U 350 U 390 UJ

2,4,5-Tnchlorop~enol 900 U 870 U 970 UJ

2,4,6-Tnchlorophenol 360 U 350 U 390 UJ
2,4-Dlchlorophenol 360 U 350 U 390 UJ

2,4-Dimethylphenol 360 U 350 U 390 UJ

2,4-Dlnrtrophenol 900 U 870 U 970 UJ
2,4-Dlnrtrotoluene 360 U 350 U 390 UJ

2,6-Dlnrtrotoluene 360 U 350 U 390 UJ
2-Chloronaphthalene 360 U 350 U 390 UJ
2-Chlorophenol 360 U 350 U 390 UJ
2-Methylnaphthalene 360 U 350 U 390 UJ

~~ethylphen?~__. ~~~ _U __ __ . ._________ _ ~~~ ~ ._ _ ~~ :-:U
7
J I

2-Nltroanlhne 900 U 870 U 970 UJ
2-Nltrophenol 360 U __._ _ _ 350 U 390 UJ

~~~-Dlchlor~~enzl~n~ ~~~ UJ " 350 U 390 UJ
3-Nltroanlhne 900UJ -.----- 870·U----- -----·--------gm:-:U7J---1

4,?-Dlnltro.~-Melhylphenol 900 U 870 U . __ . _ ~?O ~~_. .
~-~r~m_op~enyl'p_h~~y1eth~r 360 U . . _ 350 U 390 UJ

~-Ch~~~~:3-~elhylpheno~ . ~60 ~ __ ._.__ __ _ 35~ U ___ _ =-=~_=~~~__=_--==_ ~~~:~_ ~-_~:~~ ~T.~=__=_~
4-Chloroanlhne 360 U 350 U 390 UJ- - --.... -. - ---- ~ - ----- -- ._-- . ----+ --- -- .. --_. "_ .. _.- . ----------------
~Ch~orop~~~~:p~eny~!her__. ~~ ~____ __ __ _ _ . ~~~ ~_____ 390 UJ

4-Methylphenol 360 U 350 U . __ ..... _ 390 U~ __ _ _ _
4-Nllroanlhne 900 U 870 U 970 UJ4-NiirophenOi ---- -- -- -------. --·--9OOU--------.. ------------ -------.-.-.. --- -- - 870U" ------ ----------- -----970uj----
~:~~~~~hene ~~____ _ .____ _ 3~~ ~ __ ___. _ 390 UJ_
Acenaphthylene 360 U 350 U -- - - - -- -- -- 390 UJ --- --
Anthracene 65 J -- -- ---.----- --------------- ----- 350U-------- ---------- ----- ---390uT--'
=--,-,-----------I----=~-----1------------+·_--------1--
Benzo(a)anlhracene . 3~~.:!______ _ ~~~ 390UJ _
Benzo(a)pyrene _ 210 J __ 350 U 390 U
Benzo(b)nuoranthene 340 J 350 U 390 U
BenZoi9.h~ne--~==-__ =-=-=-=~~~]~~=~ =- :_:~~ ==-~== ~----------- -.---- -------350 U------ --------- - - --- 390U----
Benzo(k)nuoranthene 140 J - ---- --- -----350 U..------ ---~-390u------
bls(2-Chloroethoxy)Methane 360 U -------------350-U---- 390 UJ
blS(UiiiOrOet"hYilEti1er""-- ----360U--- ---------- -- ----35O·U----- ---------- ---------.-:3:::c

90
:O-:-:

U
.,.J---1

bls(2-Ethylhexyl)phthalate 930 U ---------------~-U--- 390 UJ
--·".".,....,..,-,-----1

Butylbenzylph!halate 360 U 350 U 390 UJ
Carbazole 56 J 350 U 390 UJ
1=-------- ---------- ------------- --------------- ------------------ ------::-:-::...,..,--,-----1
Chrysene 290 J 350 U 390 UJ
Oi.n-butylphthaiaiil--- - -- --- -_. '----360U..---- ---- --- --------- --------- -- -----'350 iJ----.--- ------------- -------=3=:90:-'C

U
C'C

J
-:-----t
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SUMMARY OF SOil ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER'
DESCRIPTION
LOCATION
SAMPLE DATE:
FIELD DUPLICATE OF

DSY-S-TP1D-0001
Test Pit, 0 ll-1 0 n
TP10
7129/96

DSY-S-TP1Q-0507
Test PII, 5 ll-7 0 II
TP10
7129/96

DSY-S·TP1ll-1213
Test PII, 12 ll-13 0 II
TP10
7129/96

DSY-S-TP11-OOOl
Test PII, 0 ll-1 0 II
TP11
7126/96

DSY-S-TP11..aso7
Test PII, 5 ll-7 0 II

TP11
7126196

DSY-S-TPll-1213
Test PII,120-13011
TP11
7126/96

DI-n-octylphthalate 360 U 350 U 390 U
Dlbenzo(a,h)anthracene 360 U 350 U 390 U
Dlbenzofuran 360 U 350 U 390 UJ
D,ethyfphthalate 360 U 350 U 390 UJ
Dlmethylphthalate 360 U 350 U 390 UJ
Fluoranthene 470 350 U 390 UJ-----.__.--- -- ----------- --- -- ------ - -----_.. - --- - --- - -_.._-- ---- ---- ---- --- --- ---
Fluorene 360 U 350 U 390 UJ
Hexachlorobenzene 360 U 350 U 390 UJ
Hexachlorobu1adlene 360 U 350 U 390 UJ

Hexachlorocyclopentadlene 360 ~ ~_ 35~_~:!.___ 390 UJ
Hexachloroethane 360 U 350 U 390 UJ
-'=='~.7---::-''------I------==-~--+__--------I---------I----==-:';-----I--------- '------------1
Indeno(1,2,3-cd)pyrene 150 J 350 U 390 U

~~~p~()r~!:,e _ _ ... ~6{) U _ _ _ _.._. . ~~~ ~__ . . .. ~~~~ _
N-Nllr()~o-[)I-n:Pr~p~I~~I~~ 360 U ._. ... _._ 35~ ~ __ _ . . . __ . ~~ ~~ _
N-Nllroso-dlphenyfamlne 360 U 350 U 390 UJ

Naphthalene ~~ !:! .__ ~~~ ~ ._______ _ _ ~~_~~ '-!~ _
Nitrobenzene 360 U 350 U 390 UJ

Pe.~l~~~~~'p!)eno!. _ _ ~~~.__ ._.__ _ __... ____. _~:~~ ~ ~~_~_J _
Phenanthrene 350 J 350 U 390 UJ-_. __._------------- - ------- ------ -- --- --- -.- ---_._.-. ------ - -------------- -- .-_.._- - -- - -------_.- .
Phenol 360 U 350 U 390 UJpyre;;; --- .---- -.--------- -----560---- ----- -- -- --- - -.--- .-....------------ - --- 350 U -------- ----- --300-i1:1---
~utylTlns _ . ._

~~~l~~________ _ ___~~ ~_.__.__ ___. .. _ __ __ _ ~~ ~ __ _ _ . __ _ __4_9~ _
Monobutyllin . .~~ . _. ._ .. .~~_~________________ :~~

Tetrabu1yltln 50 U . 50~.~ ~-,.,_---I

!~~':l!yltln .~~~ ._. .____ _ 50~ .__ . .___ ._~~_U _
Pesticides/PCBS4,4':000-------·---- ---3S'U-- - -.---- -.---- --- 34Ur·---·-- I--------- 39U

~.4·-~DE . _ ._.__. _.-_-_-_--_~~-Q-_-_-_-~. ~- -~-.-..-_-.--.-_-_.--- -_--. -.-._-.-.-_.-_-._-_-__-__-_-_-_. --.-.- - 34UJ----- ---------...- . .- -. --~~ -~-__-__ -..-__-.
~.~-.!l~~ . . ~ . __.__ __ __ __. . 34UJ __ .________ _ ._~_~lJ _
Aldrin 1 8 U 1 8 UJ 2 U
a1Pha--SH-C-------- ---(au--- ---_-=--=--_-_-_--=--=--_-~ ·----.:..1-_~8.:;U;;J~~~~~~~I~~~~~~:~~-:::::-=--II_-------~--=..,,2~U~======~
alpha-Chlordane 1 8 U 1 8 UJ 2 U

Aroclor-1016 35 U 1- 3=-4.:..U=-J~ +__-------_+-----=3:_::9-=U:__---1
~-=c-------I·---~-':----t--·--------\----------
Aroclor-1221 35 U 34 UJ 39 U
Aroclor-1232 35 U --------t------:3=-=4-:U':'-J,.-----t---------\------;3==9:':Uo;----1

Aroclor-1242 35 U 34 UJ 39 U
~§~~~.=.~~~-~ =~::--==- _~ ---3~ u=~_=- _~_._ -~.-==..=_-.---::~ -- ..-----.----- --- --- 34 UJ - . --- --- --..-- ----- - - - _.__-__·_-=--=-3-9=--:-:U~~_-_--_-_1
Aroclor-1254 35 U 34 UJ 39 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER
DESCRIPTION
LOCATION
SAMPLE DATE:
FIELD DUPLICATE OF'

DSY-S-TP1Q-0001
Test Pit, 00-1 0 It
TP10
7129/96

DSY-S·TP1C-0507
Test Pit, 50-70 II
TP10
7129/96

DSY-S-TP10-1213
TestPIt,120-13011
TP10
7/29196

DSY-S·TP11-OOO1
Test Pit, 00-1 0 II
TPll
7/26196

DSY·S·TP11.{)5()7
Test Pit, 50-70 II

TP11
7/26196

DSY-S-TP11-1213
Test Pit, 120-130 II
TPll
7126/96

Aroclor-1260 24 J 34 UJ 39 U
beta-BHC 1 8 U 1 8 UJ 2 U

Dec~~~oroblphe~L_.__. ~ ~ ~ ... ...__.__. .__. .~ ~ ~_J . . 3::-9:-;U,-- 1
delta-BHe 1 8 U 1 8 UJ 2 U
Dleldnn--------- 35 U'-"- 3 4 UJ 39 U

Endosulfan I 1 8 U 1 8 UJ 2 U
Endosulfan II 3 5 U 3 4 UJ 3 9 U
Endosulfan Sulfate 35 U 3 4 UJ 39 U
Endr-In---'-- - ---35U---- --------- - ----3:4uj--- 55

Endnn Aldehyde 3 5 U 3 4 UJ 3 9 U
Endnn Ketone 3 5 U 3 4 UJ 3 9 U---------- -------- --------- ---- ----- ------ ----------- --- --- - - _.- ----- ----------- -----------
gamma-BHC 1 8 U . _!_~ !:!~___ 2 U
gamma-:Chlordane ~ ~ . . 1 8 UJ 2!:! _
~~~!~:~Ior . .._ ...__ . _.. ~~ ...... _ ._________ _ _ __ 18UJ .. _ __ _ .. ~~_. _
Heptachlor Epoxlde 1 8 U 1 8 UJ 2 U

Methoxychl~ ~~=--=== ~=~--=-~~=-~ ====-=-.~~ =---"18W.~-=~~ ----- - .__~ l:!. .__
Toxaphene 180 U 180 UJ 200 U
. .. . - - - - .-- .. _.
! AL ~ETAL~_~(rn-,go../k-,g,-,-I i ---:-===- I --=-=_-=- I- -==:::::-_·_·_
Aluminum, tolal ooסס1 3610 10000 12100 9950 12600
Antimony, lotal 9 6 UJ 89 UJ 11 UJ 8 UJ 11 5 UJ 96 UJ
A;~~-;C:i~al-------'---'--"---'i58--'''- 3 -----''73 --. 244 -...------ 22 - --369---- ..-
Barium, total 281 54 --_. 173 -:;71---- ---159--------~---
Beryllium, l~a_I____ 054 0 17 U 0 2~._J ...Q ~!.~__. 053 0 48

~~dm~rn-,--t~t.'ll_. _. .. __._~.~~~ __ ~~··_~--'--052U---- 066J 097J _ .. __I!l!J 1..?J .. . __.

~~~um~!~~~.____ _ __._~~~ . ~04 _ ...... ~~~ . _ . 7~3. . ..~2 .. .... 421
Chromium, tolal.. !~i._____ _. ~J !~ .... _!_~~ . ~~ ..__. -=1::-7-::-8-,-- 1

~~~!~.!?~aL . . .__ ~ _ .._. 1~_~._ .. _ __ ~.! . _ ... _.. .. !!_~ __.._.___ 144 J ...!! 4.. . __ .._.~_~ _
Copper.lolal 35 6 18 256 18 1 ~? ~ ......
Iron,lotal 26700 10600 25100 31800 25800 40100-------- --~-~ - -- . -- ._- ----------- -- -----_ .. _---- -- ------------~~- ------ -- --------- -------- ------ -----------~
Lead, total 625J 41J 77J 103 85J 113
MagneSium, total 2850 1330 2670 3360 2420 3730

Manganese, total 448 786 344 . ~__ 323 _-::-6-::-12::-:-;J
1

Mercu~,lotal__________ 005U ..__005~ 005~ ~~9U ._005..U ._ . .-E"08U _
Nlckel,total 267 89J 197J 237 201 331
Potassium, total 374 216 373 341 259 340

Selenlum,lotal O~~_U____ 069 U 085 U . E87~_ .. ___ _ 089 U ~~~__

Silver, total 1 1 UJ 1 UJ 13 UJ ~ 92 U_. 13 U ._ . . -:::1-::1,..:.U~---I
Sodium, total 759J 176J 345J 615U 527UJ 425U
Thallium, tolal 1 1 U 1 U 1 3 U 092 UJ 1 3 U 1 1 UJ
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER. DSY-5-TP10-0001 DSY-S-TP10-0507 DSY-S·TP10-1213 DSY-S-TP11·0001 DSY-S-TP11-0507 DSY-S-TPll-1213
DESCRIPTION Test Pit, 0 0-1 0 It Test Pit, 5 0-7 0 It Test Pit, 120-130 It Test Pit, 00-1 0 It Test Pit, 50-70 It TestPIt,120-130ft
LOCATION TP10 TP10 TP10 TP11 TP11 TP11
SAMPLE DATE. 7129/96 7/29/96 7129196 7/26/96 7/26/96 7126196
FIELD DUPLICATE OF

Tln,total 74U 69U 8.5 U 58UJ 89U 7.4UJ

Vanadium, total 232J 75J 159J 17 8J 168J 185J
!ZInc, total 139 212 44 512 419 651

TCLP Metals (uglll

~rsemc 4U 4U 672

Banum 152 87.1 U 366
Cadmium 3U 3U 3U

Chromium 6U 6U 133 UJ

Lead 416 1 U 562

Mercury 059 UJ 01 UJ o13UJ

Selemum 5U 4U 18

SIlver 144UJ R 364 UJ---- -- - -- --------- --- ------_.. ------ - -~ .. --------
TPH USING IR (mg/kgl 61 49U 52U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP12-QOO1 DSY-S-TP12.{)5()7 DSY-S·TP12·1213 DSY-S-TP13-0506 DSY·S·TP13-1011 DSY-S·TP14-0001
DESCRIPTION =T.es::-:-::t_PIt--,,_0_0-_1_0_ft~~_ITest Pit,S 0-7 0 ft Test Pit, 120-13 Oft Test Pit, 50-6 Oft Test Pit, 100-11 0 ft Test Pit, 00-1.0ft

I~LC":0=-7C~-=A~~T=-~I-=-O:;N;:;~~~~~~~~~-=II:T:-::P=1=.:2-=-~~~~_j~=-T~P-~1-2~:-_-~~~~.~·~~~,=!=T--P-12~'--~~~~-I·T=P=-1'--'3-c__.~~__+T=:::'P:1~3:~===========-t:To::P=1:-::4~~~ 1
SAMPLE DATE 7/26/96 7/26/96 7/26/96 7/26/96 7/26/96 7125196
FIELD DUPLICATE OF

Volatiles (ug/kg)
1,1,1-Tnchloroethane 11 U 12 U 11 U
1,1,2,2-Tetrachloroethane 11 U 12 U 11 U
1,1,2-Tnchloroethane 11 U 12 U 11 U
1,1·Dlchloroethane 11 U 12 U 11 U

!,1-D!~loroethe!",e 11 ~____ _ !~~ !! :-:U
1

1,2-Dlchloroethane 11 U 12 U 11 U
1,2-Dichloroethene (total) 11 U 12 U 11 U
1,2-Dlchloropropane 11 U 12 U 11 U
2-Butanone 11 U 22 U 11 U
-~-~~~------- - ._------ --- -- ----- ------_.----- . ------. - -- ------ --"--- -- -- - ----- - .. ---~-~---~--
2-Hexanone 11 U 12 UJ 11 U-- --- ------ ------------_._--
4-Methyl-2-Penlanone 11 U 12 UJ 11 U
Acetone 11U 110U 11U
--~----------- ------:-:--~

Benzene 11 U 12U 11 U-------. ---- -- __A - __ •• •• _.___ _ __ - ~ • __• • _

Bromodlchloromelhane 11 U 12 U 11 U
Bromoform 11 U 12 U 11 U
-----~~-------~-- - ---- ---- ---- - ----- -- --- --------------- ---- -- - - ------- --- ----------------- --- --------
Bromomethane 11 U 12 U 11 U

Carbon Disulfide 11 U 12 U 11 U----_. ---_._-_.- .. ------- -------_. ------- --- . - .. _- ----- -- ---_. -------- - --~-_._--- -------_._-_.- ----------
Carbon Telrachlonde 11 U 12U 11 U-------------- .------- ._---- ._._-- - - ¥_-------~ - .__. ----~ _._---- ~--~----~------------
Chlorobenzene 11 U 12 U 11 UchiOroethaii;-- ----- -------- ---------ii U -- ----------- -- - - i2Ll - - - ----- - - - - -- - - - - ---'1 U----
I::C::-h:-lo-ro"7fo-rm---------\------:1:-;IC":U-;----- ------ i--12 ij----:-----------t------:-

11
,..U,.,.---

-------------- --_._------- ~. - ~ -- -~. _._--- ------------- -------_._------_.- ---------------
Chloromethane 11 U 12 U 11 U
------------------- - --- --- -_. - - - - -- --._-----_._--~ --- - -- . - -- -- - --._. _. --- _.- ._. ------- - ..- ------------ - --
cls-1 ,3-Dlchloropropene 11 U 12 U 11 U
Dlbromochloromelhane 11 U 12 U 11 U

Ethylbenzen~____ _ ___~ __!! ~ -- ----=== -------lt~=-~__-~= :==~~=-~===--= ==~_ f1-_U-_-_-_-_-~'
Melhyle!"'~_~hlor~~~ ~! ~.________ _ _ _ !~ ~___ 11 U
Styrene 11 U 12 U 11 U
Tetrachloroethene 11 U 1----12-U---- 11 U._------- ------- - --------- -- - ------------.- .__ .. __ .. - - ... --------- -.- -----------
Toluene 11U 12U 11U

--- -------------
TotalXylenes 11U 12U 11U
trans-l ,3-Dlchloropropene 11_~__ __ 12 U 11 U
Tnchloroethene 11 U 12U 11 U----- -------------- -----i2U------ 11 U
~~f!~_Ch!~~!~ . ~! ~_______ __ _ 1

Semlvolatiles (ug/kg) ~ . -----=-=-..,-,-;----+----------+----:-:=:-:-:----1
1,2,4-Tnchlorobenzene 350 U 390 UJ 11000 U
i:2:6~iilorobenzen~----------·-350U-- ---- ------- - ------------------ --- - -----300Uj -- - - - - ---1-1000U----
1:3=DlchiOrObenzen~------- -------350 ij------ ------- --- --------390 uT--- ----- ------ ---------- -----11000 U

1,4-Dlchlorobenzene ---350-U--- ------------ 1--390UJ-- 11000U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER
DESCRIPTION.
LOCATION:
SAMPLE DATE
FIELD DUPLICATE OF

DSY-S-TPI2-QOOI
Test PI1, 0 0-1 0 It
TP12
7126/96

DSY-S-TP12-0507
Test PII, 5 0-70 It
TP12
7126/96

DSY-S-TPI2-1213
Test PI1,120-1301t
TP12
7/26/96

DSY-S-TP13-0506
Test PII, 50-60 It
TP13
7/26/96

DSY-S-TPI3-1011
Test PII, 100-110 It

TP13
7126/96

DSY-S-TP14-0001
Test PII, 00-1 0 It
TP14
7/25/96

2,Z-oxybls(1-Chloropropane) 350 U 390 UJ 11000 U
2,4,5-Tnchlorophenol 880 U 990 U 27000 U
2,4,6-Trichlorophenol 350 U 390 U 11000 U----1--------- ----==,.,..,.---1
~~~Q~h~r~~~~ 350 ~_____ ___.___ _ ~~ ~J 1.,.,looo==-..,.,U

1
2,4-Dlmethylphenol 350 U 390 UJ 11000 U
2,4-Dlnllrophenol 880 UJ 990 UJ 27000 UJ
2,4-Dlnllrotoluene 350 U 390 U 11000 U
-.----------------- ------ ------------- ----- -----. ------..,.,----1
2,6-Dlnllrotoluene 350 U 390 U 11000 U
---_._.~--~ -_ ..._._- - -------- - ---- ---. - -- ----- - . --- -... ------- .- - ------. ---------- .----
2-Chloronaphthalene 350 U 390 U 11000 U
2-Chlorophenol 350 U 390 ~J 11000 U
2-Methylnaphthalene 3~ ~ .. _ ___~~.~~_ _ __1!ooo _U _
2-Methylphenol 350 U 390 UJ 11000 U
2-Nltroamhne 880 U 990 U 27000 U----------- - -- - ------ ---------~-- - -- -----._-- ----- -------- - -~._---------- ---~ -------------- ---------
~-~Ilr~_~~~~~ __ ...._ __._. . ....__ 3~~ ~ . __ . _. _. __..__ ._ . . 390 UJ . __ . ~.1~_~_ ..... _.
3,3'-Dlchlorobenzldlne 350 U 390 U 11000 UJ---- ..... ------ -------------------- ------ - ----- -- -------------~-------------
3·Nltroamhne 880 U 990 U 27000 UJ- - -----------_.- --- .-_._--- ----- ---. -_.-
4,~-~I~I!r?-?-~e!~yl~he~?!__ 880 U 990 U 27000 U
4-Bromophenyl-phenylether 350 U 390 U 11000 U
4-Chloro-3-Methylphenol 350 U 390 UJ 11000 U
4-ChloroanJhne 350 U 390 UJ 11000 UJ_____ _ r ~ • ~. ~__ • ••__._. ~ .____ __. ~ _

4-Chlorophenyl-phenylether 350 U . _ _ 39~_U ,--____ 11000 U
4-Methylphenol 350 U f---- 390 UJ 11000 U
4-Nrtroanlline 880 U 990 U 27000 UJ------- ._--~- - . --- ~--- --_._._- ------------ - - ..- --- --------- ------ ------------ -- - . ---------
~_~~r?E~~n~1 ._ . __8..80 UJ 990 UJ ?7lJ9<> l.! _
~~~n~E..~hene ._~~~_~____ ___• __ ..__.__ _ .. ~~~_~ . l--~OOOU _
Acenaphthylene 350 U __. __ __ _ 390 U 11000 U
Anthracene 350 U 390 U 11000 U------------------- ------ -------- _. - - ----._-- .._------ --- .._-----_..---- ---- .._-------
B~nzo!~)anthr~cene 350 U 390 U .. ~ 19~ l.! ..
~~~~(~!~re~ .. __.__... ~~~_~ . _ 390 U 11000 U
Benzo(b)nuoranthene 350 U .-.-- ---.----------- -----300U---- ----.----- ------- ---11i5OOU--

Benzo(g,h,l)perylene 350 U 390 U 11000 U
----.-----1---------- ---------- ----------.-----j

~=_~o!'9.!!u~~~.'.!J~~~ .__. ~~~ l.!. ._" __. _ . . ._._ _ ___3.9,9 U__ . _ _ ~ ~~ l.! _
bls(2-Chloroelhoxy)Melhane 350 U 390 UJ 11000 U
bls(2-Chloroelhyl)Ether 350 U 390 UJ 11000 U
bls(2-Ethylhexyt)Phthalale 350 U 390 U 11000 U-----:1---------- ----------- -------- ------ -------:=:0-;-;---1
~~be~phthal~!~ ~~~l.!____ __.___ ~~l.! .. _ ~~oool.! __
Carbazole 350 U 390 U 11000 U--_._----_.- --'--- ---.-._------..... ----- -----_._.. ---_. ..._-----------
Chrysene 350 U 390 U 11000 U
DI-n-buty1phthalate 350 U 390 U 11000 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER
DESCRIPTION
LOCATION
SAMPLE DATE
FIELD DUPLICATE OF

DSY-S-TP12-OOO1
Test Prt, 00-1 0 ft
TP12
7126/96

DSY-S-TP12-Q5()7
Test Prt, 50-70ft
TP12
7/26/96

DSY-S-TP12-1213
Test Prt, 120-130 ft
TP12
7/26/96

DSY-S-TPl3-0506
Test Prt, 5 Q-6 0 ft
TP13
7/26/96

DSY-S-TP13-1011
TestPrt, 10.0-11 Oft
TP13
7/26/96

DSY-S-TPl4-0001
Test Prt, 00-1.0 ft
TP14
7125/96

DI-n-octylphthalate 350 U 390 U 11000 U
Dlbenzo(a,h)anthracene 350 U 390 U 11000 U
Dlbenzofuran 350 U 390 U 11000 U
Dlethytphthalate 350 U 390 U 11000 U
Dlmethytphthalate 350 U 390 U 11000 U
Fluoranthene 350 U 390 U 11000 U
Fluorene 350 U 390 U 11000 U
Hexachlorobenzene 350 -'U---

I
390 U 11000 U

Hexachlorobuladlene 3,:,5O,,-:':u I-
1
1- -t -:;3=90 U_J I- -l 1-,1_000O-::-::--:U-,-__1

~exachlorocyclopentadlene 350 U . . ~~_~___ __ 1!ooo__~ _
Hexachloroethane _ 350 U 390 UJ 11000 U
I:--,--:--::--::-----,,-----!----::-=-,,-,---- ------------+---------1 :-:--.--t----------- ----------I
I~~n~!!!~~~!pyr~n~.... _....• ~5O U 390 U 11000 U
Isophorone __~~ ~ . ._ __ _ ~~~ UJ .. __.__!!~~ _U__

~=!'!~~~DI-n-Propylamlne . ~~~______ _ .. _ 390UJ _ __~~~~~_ _.
~:.~~~oso-d'p~=~¥I~mlne ~~~.__ .. __ 390U .. __.._•._... __ llOO~~ .
Naphthalene 350 U ~!l{) lJ~ .__ . !~100_0 lJ _
Nrtrobenzene 350 U 390 UJ 11000 U
I=-_:__-:-:--;--.,..------j---=-:-:----- . --·--··..-------1---------· --- ... ---- ----- .-------
Pentachlorophenol 880 U _ __ ~~ U 27000 U
Phenanthrene 350 U 390 U 11000 U
Phenol 350 U 390 UJ 11000 U
Pyrene_ 350 U 390 U 11000 U

~~t~~T~~~
Dlbutytlin . 50lJ~____ _ .________ ~~ lJ .__ 49 U
Monobutyllin _.._.. .. ._~~~~___ _ __ _ _ ~qlJ .. ._. 4~~ _

T~~~~~lllrl 50 UJ . .. .. _ 27 J . _ _ _. ~~ lJ _ ..._.
Tfibulyllin 50 UJ 50 U 49 U

-;-Pe-:s:-;ti::-;c::-;id;:-e_s/._p_C_B_S . -_-~~~~_-_-=--=--_-~~_+_-_-__-_-_-_-_-_-_-__======~~================ --_~~~~ -_-.-_~_. ._---::~:_:_---I
~,~'-~~~__ 35U . . .__ .. _ 39U .. ~~~_U__.__

4,4'-DDE 35 U _3._9__U -l ~3__:60_:_:_:U---1

4,4'-DDT 3 5 U 1----39 U 360 U

,A_,--ld,--r1_n-,----,--- !_~_U 1-___________ ~lJ __ . ... _ ... .!~~~ .

a.:.,IP'-:hcca.:.,.B=:H-,-C::......., 1 ~U . !-------.--.---- ~~ . !~!:!. _
alpha-Chlordane 1 8 U 2 U 180 U
Aroclor-l016 35 U 39 U 3600 U
'A"'-roc-,-lo-r--,-1=22:-:1,----------t---------=-35=,-,U,-------t----------l----------t--- -39 u-----l------------i-----=-36::-;OO=-:"U,----l

~_~:__:~~_~~~_~2=2__~~-=-.._-._-_-~-1----=~~=-:=:~.-------------!-------_-_-+-=-==--c~=::-c~-- __-__-__+_-_-_-_-_-__- .-_-_-..-..-_-.-./-..-_-__-_-._~~6:::;=_~~=====~
Aroclor-1248 ·----351:.----- ·-·--------1------ 39U 3600U

Araclor:1254- 35 U ~ 39 U 3600 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TPI2-QOOI DSY-S-TPI2-0507 DSY-S-TPI2-1213 DSY-S-TPI3-0506 DSY-S-TPI3-1011 DSY-S-TPI4-0001
DESCRIPTION Test Prt, 0 0-10 It Test Prt, 5 0-70 It Test Prt, 120-130 It Tesl Prt, 50-60 It Test Prt, 100-11,0 It Test Prt, 00-1 0 It
LOCATION' TP12 TP12 TP12 TP13 TP13 TP14
SAMPLE DATE 7126/96 7126196 7126196 7126196 7126/96 7125196
FIELD DUPLICATE OF----.I'-:::..:....:.:..:....:.------F=c:..:....:.-----11c..:.::.::....::..:..:....:.------t--------·I-=--------+:..:....:.:..:....:.-----1

Aroclor-1260 35 U 39 U 71000·

beta-BHC 1 8 U 2 U 180 U
~--·t--------I---------- ---~-;-:----t---------t--__::=_:_;_---1

Decachloroblphenyl 3 5 U 3 9 U 360 U

delta-BHC 1 8 U 2 U 180 U

Dleldnn 3 5 U 3 9 U 470

Endosulran I 1 8 U 2 U 180 U
Endosullan II 3 =5-:-U,.---· j-- - -----·--39-U--· 360 U

Endosulfan Sulfate 3 5 U 3 9 U 360 U

529J 373 318J... - - ----------~- ~--------_._----

o 11 U 0 07 0 11 U
-- . 15- .. ----- - ----14 4------ ·------:::27=-4-,----- t

205 219 297
14 11U 073U

lU 16U l1U
--- ---- ----- ------------- --. _·---=--,--,--1
82 8 69 9 UJ 65 1 U
1 UJ -.- ------16U--- ---. --- -----"1·-,-1.,..U,.,.J---

11000 .-... ------9-310------ ·--------1'-4400'-,-,-,,----1
--_.._- -----

89 UJ 14 UJ 95 UJ-_._-- _.._-- - - - - ---_._---_._-
161 157 95----- -- -23"4--- ------145---- .---1-:-9..,.8:----- 1

- - -- - --- "-
04 J 054 031 J- ----- -- - .-------- -. ---o7 J 0 97 UJ 1 2 J

478 1880 1230----_ ..._-------- --. _.. _ ..--_ .._------
133 96 19-------- _." -- -- - -._- -- -~-- -----
10J 9 12J- ---._-_ ..---
11 158 33- - ---- -- - - -------------

25400 26000 32900
- - -- - _._- ---- ---_. --------_._-_._--.. -

118 241 248-----------
2460 2660 4740

Endnn 3 5 U 3 9 U 360 U
=-,--...,.,...,-,--:------11----=----- --.----------t---------..-.-.--.------ - .-- --- . -·---:':----1
Endnn Aldehyde 3 5 U 3 9 U 360 U
Endnn Ketone 35 U 39 U 1100
~-~·-rn-.m-.~--=-~H,.,._C=-_-..-_-._-.-_-·---- ---.-.T~·u-._------------------ ._____ ----- --"2-ti--' -- --.--.. --. _ ~~~~ ..__. _
gamma-Chlordane 1 8 U 2 U 180 U

Heptachlor 1 8 U 2 U 180 U
~p!ach~~~.~£loxl~ ~ =~=- ~-_=__~ ~_q=~ -- -.- -.-.-----\--------- ----- - .2U----- ----------- ---l80':-:U---1

Methoxyc~~ ._. __, .~~ ~.__ _ __ _. -..- _.:~_=_-~ =-_-=_-_-_-.:_-=_~~.~- _.~~ ~~~-_~~~= -_-_-=--=---=.~=_===='~ -_--_---=~300 _
Toxaphene _ 180 U 200 U .!~OOO ~ . __

~~~ ME~~L~JITl~~~g) _ .,. .__.. ._
~Iumlnum, t~I~1 13200 11700 _ _!~~~~ _

~~~I~~!1~,~<!!~~ .._.~!UJ 11...~~~ _. .__ ..!1.~~J _
~~~nlC, total 20 !_____ _ .?i.!. __ 373
Barium, total 214 138 113

~':.ry~~I~m,~~. ..~ ~~ ~. • 052 044 J
Cadmium, total 088 J__ 1 1 UJ 1 3 UJ

~~~~!um, tot~ ._ _ ._ _ .1 ~7~ _.. ___ 891 . ~~7E.... _

~~~~~um, tota~____ __ 1...8_2 . _. 10 4 ... ! ~ ~ ..__ , __
Cobalt, total 144 J 127 185-------- ------
Copper~otal ,__~~~_. .. __ ~_86 . . ~__... _
Iron, total 32500 30200 35000

------~----- -- -_.- --
Lead, total 147 121 212
,-,--'----:--:--_._---- ---------
MagneSium, total 3970 3450 4530

Manganese, total 421 J 315 514

Mercu~tot~__=== -- ---- ..=---'-:---=-~JLu ~~=- -- ~--._ ~ 06 ':l _==-.=:=_~~~ u --=:-~=-_
Nickel, total 27 1 23 2 304

Potassium, total 321 267 241

Selenium, total 074 J 086 U 09 U

Silver, total .. _. ~~__ ... .. _ ....!._~~ 1_6_J _
Sodium, total 69 7 U 44 2 UJ 504 UJ
---.---- --- ~ - --- -- -- --- - -- - - --- --- -- --_.
Thallium, total 1 UJ 1 3 U 1 4 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TPI2-QOOI DSY-S-TP12..{)5()7 DSY-S-TP12-1213 DSY-S-TP13-0506 DSY-S-TP13-1011 DSY-S-TPI4-0001
DESCRIPTION: Test PII, 0 0-10 It Test PII, 5 0-7 0 It Test PII, 120-130 It Test PII, 50-60 It Test PII, 100-11 0 It Test PII, 00-1.0 It
LOCATION. TP12 TP12 TP12 H'13 TP13 TP14
SAMPLE DATE: 7/26/96 7/26/96 7126/96 7/26/96 7126/96 7/25/96
FIELD DUPLICATE OF'

Ttn, total 67 UJ 86 U 9U 69UJ 108U 73UJ
Vanadium, total 189J 171 J 188J 17 8J 162 212J
7tnC, total 702 509 661 389 479 123

TClP Metals (ugll)
ArseniC 4U 226U 4U

Barium 306 143U 154----------- ------------ ------ - .
Cadmium 3U 3U 3U

Chromium 6U 63 UJ 6U
Lead 128 55 372
Mercury 01 UJ 01 UJ 01 UJ

-- ------ ------ --------- --~

Selenium 77 4U 4U

Silver R R R
TPH USING IR (mglkg) 2000J 56U 1700
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER
DESCRIPTION
LOCATION:
SAMPLE DATE
FIELD DUPLICATE OF'

Volatiles (ug/kg)

DSY-S-TPI4-0506
Test PR, 5 D-6 0 It
TP14
7/25/96

DSY-S-TPI5-0001
Test Prt, 00-1 0 It
TP15
7/25/96

DSY-S-TPI5-0506
Test PR, 5 D-6 0 It
TP15
7/25/96

DSY-S-TPI5-1112
Test Prt, 11 0-120 It
TP15
7125/96

DSY-S-TPI6-0001
Test Pit, 00-10 It
TP16
7/25/96

DSY-S-TPI6-0506
Test Prt, 5 0-6 0 It
TP16
7/25/96

1,I,I-Tnchloroethane 11 U 12 U
1,1,2,2-Tetrachloroethane 11 U 12 UJ
1,1,2-Tnchloroethane 11 U 12 U
1,l-Dlchloroethane 11 U 12 U
1,l-Dlchloroethene 11 U 12 U
1,2-Dlchloroethane 11 U 12 U

1,2-Dlchloroethene (total) ~__~ 1 U 12 U
1,2-Dlchloropropane 11 U 12 U
2-Butanone 11 U 12 U
2-Hexanone 11 U 12 UJ
I::-:-:--::---=-=-=---:----~--t-------- -~---- -- - ------------ - ~---~-- ---~~- --------------
4-Methyl-2-Pentanone ~~___ _ ~ 1 lJ __ _ ~____ __ _ ~ ~ ~ __
Acetone 11 U 11 U

----- -- - - ~--_. -- ----
Benzene 11 U 1 J

I=B-ro-m-od7"lc7hloromethane----- ----------- - -- 1i i.i ----- -- ---- ---------- - -- ---. 12 iJ
------------------- - -------_. --~ -- - - - ------- -- - ----~---~.--~-- .-------- - - -- --
Bromoform 11 U 12 U
-------- --------- - ------------ -- - ------------- ~1- - _ •• ---

Bromomethane 11 U 12 U
---- ----- -- ------ ------- ---------- ----------1

Carbon Disulfide 11 U 12 U------1---.---------- - - - - ------------ -----~------ -- --------------. --
Carbon Tetrachlonde 11 U 12 U

----~--

Chlorobenzene 11 U 3 J
Chloroethane 11 U ---------I----1"'2

ccU,,-----t--------1
----1----------- -------- ------ ------------1

Chloroform 11 U 12 U
--. ------ .---- .._------- -----_.- . ---_. -- --_._--

Chloromethane 11 U 12 U
~s-l ,3=~~iilo;opropene ~~ i u-=--=- =--=-=--== ==:_::.:. __ ---------- ----12u-·-- -----------
Dlbromochloromethane 11 U 12 U
------.- - .. ~--- - --.. -._- - -._. -_ ....- ---------- -_.
Ethylbenzene ~.!-~____ _ __ 12 UJ
Methylene Chlonde 11 U 18 U

~~~~~ ~~_lJ____ _ _ ._. 13.~~ . .. _
Tetrachloroethene 11 U 12 UJ---------1--------- ---- --- -----f-------::---,------
Toluene 11 U _-I- :-:2~J-,---+----.:......---l
TotalXylenes 11 U _ 12UJ _

trans-l,3-Dlchloropropene 1~_U ..!3..~ " . _
Tnchloroethene 11 U 2 J
VinylChlonde 11 U 12_U

1
. _

SemlYolatiles (ug/kgl
!,2,4-Tnchlo~benzene ~~UJ !_20_00_~ _
!~Dlc~lorobe~ene . ~~~ U_J ._ _ __ _ ~_2ooo_~ . _
1,3-Dlchlorobenzene 370 UJ 12000 U
1,4-Dlchlorobenzene--------- ---------- ------370 uT------ ---------- ----- --------- -- - -- ---1-2OOO--U--- -- - -- ---------
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP14-0506 DSY-S-TP15-0001 DSY-S·TP15-0506 DSY-S-TP15-1112 DSY-S-TP16-0001 DSY-S-TP16-0506
DESCRIPTION Test Pit, 5 ().6 0 It Test Pit, 0 0-10 It Test Pit, 5 ().6 0 It Test Pit, 11 0-120 It Test Pit, 00-10 It Test Pit, 5 ().6 0 It
LOCATION TP14 TP15 TP15 TP15 TP16 TP16_. .______ _ _ •• • __.~_~. 4 • ~ _

SAMPLE DATE 7/25/96 7/25/96 7125196 7125/96 7/25196 7/25/96FiELD DUPLicATE of--· ------ --.------.-.-.------ ....------ -.------- ----------. -=--'-------1

~l-<lxybls(1-Chloropropane) 180 J 12000 U

2,4,5-Tnchlorophenol 930 UJ 29000 U2;4,&:Tnchloroptienoi -- ----- ---------.--- --··---370uT------ -----------.- ---12oooU----

2,4-Dlchlorophenol 370 UJ 12000 U

2,4-Dlmethytphenol 370 UJ 12000 U

2,4-Dinltrophenol 930 UJ . .. 29000 ~ . 1
2,4-Dinitrotoluene 370 UJ 12000 U

2,6-Dlnltrololuene 370 UJ 12000 U

~~::::~~~~:alene --- ~j6 ~j - .---... --. -..---- ---H~~- -- - .--- ..--..-.----
2-Melhytnaphthalene 370 UJ 1~000 U 1

~:~~!~.tl?~~~~ _._.. ,_,_ . .... __ . ._ ._. . 370 UJ . ._ _._. _. ~2~ L!
2-Nltroamhne 930 UJ 29000 U
1;:-;-;-;---;---;--------1---------1------ --- --.---- -----------·--~·=:=_:_:_--_t--------I

2-N~rophenol .~~~_~J.___ 12000 U
3,3'-Dlchlorobenzldlne 370 UJ 12000 UJ------_..- ----- ------_.__.- ._-- . - ---- ..._---- --------------._---
3-Nllroamhne 930 UJ 29000 UJ----------------- ------ ---~-- ---- ----------------
~,6-Dlmtro-2-Methylpheno~ 930 UJ _ . ~~~~ ~ _

4:~~~~~ph~~y!-p~~~ytet~~!. . . . _. ~?~ ~~ _ .. _.. .__ .. .. __.__~~OOO ~_____ . .
4-~~I?~~:~~~!:th~ph~no~ _.... . .__ .. .. _ ~?O U~ . ._._ ._ 12000 U
4-Chloroaniline 370 UJ --- ._-- 12000 u·- -.--- -------------
-- ----~---_._----------_ .. -----..._-_.._--_. . . __ ..-.-_. ---- ------------ --- . -.- - ---------- _. ------- --- ---
4-Chlorophenyl-phenylether ~?~~~__ __ 12000 U

~~et~~p~~~ol . ... _ . 370 UJ _. ._._. __. __ ~ ~~~ U __
4-Nltroamhne 930 UJ 29000 UJ---_._- .._~--- _. ---_.- -----------_._- ----- -- ----- --------- - -_.
4-Nltrophenol 930 UJ 29000 U

~enaphl~ene . . 92J .__ . ~200~~ _
Acenaphthylene 370 UJ ~ 2000 U 1

Anthracene 130 J 12000 U
j-------j------

Benzo(a)anthracene ..__~~____ __. . . 12ooo.~ ._.__ . _

Benzo(a)pyrene 86 J 12000 U

Benzo(b!fluoranlhene _ .._~!~ ~____ _ _ 12000 _U .__. 1

Benzo(g,h,l)perylene 110 J :I__---,-1-::-2ooo::-::-:....,.U.,.-__I 1
Benzo(k)fluoranlhene 360J 12000_U . . 1

bls(2-Chloroelhoxy)Melhane 370 UJ 12000 U
bls(2-Chloroelhyl)Elher --------------- 370-uj--·- ---------- ------·--·-------12000U--- - ---.-------

bls(2-Elhythexyl)Phthalate 370 UJ 12000 U

Butytbenzylphthalale 370 UJ 12000 U
Carbazole 97 J --------. 12ooo--U--·- ---------1
~~ry~~!:... ~__.__. . -_.__.~------------- --- -420 J .-- ~- ------- -- - ... -- -- .- --- ----12000·U------
DI-n-butylphthalate .-- ..----.~- - -------- -- 370ijj --- -- -- ------. -_._~----_. ----'12000 lj-'_.-
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TPl4-0506 DSY-S-TPl5-0001 DSY-S-TPl5-0506 DSY-S-TPl5-1112 DSY-S-TPl6-0001

DESCRIPTION Test Pit, 5 0-6 0 II Test Pit, 0 0-10 II T=-es7:t~P-'-"It'c.::5...:0-6c...:...0~II:.e-_~IT=es7:t~p",It'cc1...:1_0-_...:1_=2_0...:1Ic--__1Test Pit, 00-1 0 II
LOCATiON------------ TP-14------ TP15 TP15 TP15 TP16
SAMPLE DATE 7/25/96 ----7-/2-5/96--- -------j:7;-::/2:=5-=196-=------j;7:-::125=/96~--- 7/25/96

FIELD DUPLICATE OF-

DI-n-octylphthalate 370 UJ 12000 U
Dlbenzo(a,h)anthracene 370 UJ 12000 U
Dibenzofuran 370 UJ 12000 U
Dlethylphthalate 370 UJ 12000 U
Dlmethylphthalate 370 UJ 12000 U

DSY-S-TPl6-0506
Test Pit,S 0-6 0 II---------
TP16
7/25/96

Fluoranthene 870 J 12000 U
Fluorene 65 J 1---1~2OOO='~U':---:I---------1

Hexachlorobenzene 370 UJ 12000 U
Hexachlorobutadlene 370 UJ 12000 U
Hexachlorocyclopentadlene 370 UJ 12000 U

Hexachloroethane 370 UJ +-_--c1:::2:::-OO:::0~Uc;---t__------__l
Indeno(l,2,3-cd)pyrene 150 J 12000 U

Isophoron_e ~ ~~~~~ f---- 12000 U

t'!~~~~?~-DI-n:~r~pyl~rnll1':_ _ _ 370UJ_______ ~~ ~__
N-Nltroso-dlphenylamlne 370 UJ 12000 U
~aphthalen~_______ _ ~~~ UJ____ _ -_--_-_-_--__-_-__-+_-_-_-:._-:-:12OOO=~~:-_-_--_+_-_-_-__-_===-_=====-_1
Nitrobenzene 370 UJ 12000 U

~~~I~~?_r?e~~flO~ ~~~.u_J ___ __ _ __ __ _ 3~OOO ~ _
Phenanthrene 580 J 12000 U
---~--------~-------- -------- ---- ------------
Phenol 370 UJ 12000 U
- - - -- - --
~~ene 7~~L_ _ 1400 _J . . _

~~!~!!~~- - ------- ---------- - - ---- ------------ ----------- ---- ----------------------------1----
~~.'Y1h~_ __ __ ___ __ __ __~~ ~ _ _ ~~ _
Monobutylhn 50 U 33
Tetrabutyltln 8 8 J 50 U
Tnbutyltln --"4a:;----- ---------------- 30J
PestiCides/PCBS- ----- -------------- ----- -- ------- ----------- ------ --- ------- - ----- ------- ----- ------

4:4':060~~ ~_~_~ ..::._~_=_=________ _ _ 2~~ _
4,4'-DDE 37 U 39 U

~~T--:-=-=:-==-~ ==--==~=-== -~=-_===62--=~= =-:=-=--=-==~-=-=_ _.: ~ -_-_--:_:_: :~_ ==_39 u-:~:- _~~ -_=_.:..-==--=
Aldrin 1 9 U 2 U

j--------------- ------t------"..,.,----l----------j
alpha-BHC 1 9 U 2 U

alpha-Chlordane 1 9 U 2 U
Aroclor-1016 37 U 39 U
~roclor-1221 ------ ---- ---3Y--U--- ------------ 39 U
--- - --------- -----f-----------I
~r~I~:~ ~~~ _--=--_-=-.:-- ~ -::::~- - -- ~~-~ _ 39 U
Aroclor-1242 37 U 39 U
~oCiOr.1248-----: -~--=-=: _=-====_= _-=- _-37U------------ -- ------ ----- - --- ---39U--- ------- --------
Aroclor-1254 37 U - _._~~- 39 U --- ---------
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SUMMARY OF SOIL ANALYTICAL RESULTS· FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER
DESCRIPTION
LOCATION
SAMPLE DATE
FiElD DUPLICATE OF.

DSY-S-TPl4-0506
Test Pit, 5 Q-6 0 II

TP14
7/25/96

DSY-S-TPl5-0001
Test Pit, 00-1 0 II
TP15
7/25196

DSY-S-TPl5-0506
Test Pit, 5 Q-6 0 II
TP15
7/25/96

DSY-S-TPl5-1112
Test Pit, 11 0-120 II
TP15
7/25/96

DSY-S-TPl6-0001
Test Pit, 00-1 0 II
TP16
7/25/96

DSY-S-TPl6-0506
Test Pit, 5 Q-6 0 II

TP16
7/25/96

Aroclor-1260 32 J 24 J
beta-BHC 1 9 U 2 U
Decachloroblphenyl 3 7 U 3 9 U
delta-BHC 1 9 U 2 U
Dieidrln--·----------~ ----- ------ -------3-7-ij---·- ------~-------.-----.--------- ~-----16----------.-------
Endosulfan I 1 9 U 2 U
Endosulfan II 3 7 U 3 9 U
---- -------------I--------I------------I---~~,__------------1
Endosulfan Sulfate 3 7 U 3 9 UEndrln--- -- --- ---- -- -------- ----------- - -- ---- -- 37 ii ----- ------ --- ----- ---- ---------- -----26 ---- -----------

Endrin Aldehyde 3 7 U 3 9 U
Endrln Ketone 3 7 U 3 9 U--------
gamma-BHC 1 9 U 2 U
~amr:!1.~~~~dane !~~___ 2~ 1
~~~!~:~~~r __ __ 1~ L! __ __ _ __ _ __ __ _ ~ ~ ___ _ _
Heptachlor Epoxlde 1 9 U 2 U
~eth~~chl~_ _ _~~_l!__ __ __ _ 20 U
Toxaphene 190 U 200 lJ

TAL METALS (mg/kg)
Aluminum, total 16600 12700 10200 7360 6290 2470

Antimony, t~__ _ __1.!, ~~J ~~~~L 1_1 !.~_________ _1~~ l!J ~]_!~_:!.. ..!~_~_~~ _
Arsenic, total 46J 193 114 ~_.:! 4~____ 31 J
Barium, total 6 1 U 24 15 9 4 49 4 2 6 U
~erylh~m,tot~ ~_~~_:!.. ~ ~? ~~~ ~ ~~_~ ~_~ ~_~!.l:!. _
Cadmium, lotal 1 5 UJ 1 J 1 UJ 1 1 lJJ 0 65 J 1 1 lJJ
--------- ----- - . - -- ---- -_. -- ---- _.._----
Calclum,tolal 14~0___ _ 957 872 ~~____ 1760 326
Chromium, total 19 168 101 66 241 22
Cobalt,lotal 247 122J 136 65 147 26UJ------------- ---------- ------------ - ---------- ------- -
~opper,l?!al 311 29.~_ _ 237 14~ _ _~!!..________ __~!~:!.. _
Iron, total 43600 31200 25200 17300 19600 8170
------------ -- - --------- ------------ -_.- --------- ------------ ------- ---------- --------- - --------
Lead, total 494 27 4 11 2 57 65 5 1 6 J
MagneSium, total 6620 3430 3570 2470 2290 __9:-::56=- _

~anQan~~~ !.!L ~~~~____ 326 _~5__ __1~7 102
Mercury, total oasu 013U 005U 005U 01U 015UJ

Nickel, total 363 244 226 136 665 51

Potasslum~______ 116 307 427 329 483 138

~elenl~~~~~a_I O_~~ ~ ~~ E.~~_~=-=- :-==~ B}~-=~-=-==- __~~9.~ -:~_-_- -- -- -=~~_~==
Silver, total 1 7 J 1 2 U 1 3 U 1 2 U 1 3 U -::-::-1.,..3.,..U:-:- _
Sodium, total 22 2 UJ 40 U 32 3 UJ 26 1 UJ 172 30 1 UJ
Thalhum, total 1 3 U 12 UJ 1 3 U 1 2 U 1 3 UJ 1 3 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TPl4-0506 DSY-S-TPl5-0001 DSY-S-TPl5-0506 DSY-S-TPl5-1112 DSY-S·TPl6-0001 DSY-S-TPl6-0506
DESCRIPTION' Test PR, 5 Q-6 0 It Test Pr!, 00-1 0 ft Test Pr!, 5 Q-6 0 It TestPr!,llO-120ft Test Pr!, 0 0-10 ft Test Pr!, 5 Q-6 0 ft
LOCATION TP14 TP15 TP15 TP15 TP16 TP16
SAMPLE DATE: 7/25/96 7125/96 7/25/96 7/25196 7/25/96 7/25/96
FIELD DUPLICATE OF

Tln,total 88U 8UJ 8.6 U 83U 12.2J 8.3 U
Vanadium, total 209J 218J 159J 114 224 5.6
iZlnc, total 774 71 506 354 883 146
TClP Metals (ugll)
~rsemc 53UJ 62UJ
Barium 186 193
Cadmium 3U 3.1 UJ
Chromium 6U 65UJ
Lead 211 718
Mercury 01 UJ 01 UJ
Selemum 4U 4U

----------- --- -- -------------- -_.-- --------- -- -_.. - ~.- --- ------
Sliver R R

-- - -- - --- ------------ - -- - - -- -- -- ---- - -------
TPH USING IR (mglkg) 68 4900
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-5-TP16-1112 DSY-S-TP17-QOO1 DSY-5-TP17-0507 DSY-S-TP17-1112 DSY-S·TP18-0001 DSY-5-TP18-0507
DESCRIPTION TestPrt, 11 0-120" Test Pr!, 00-10" Test Prt, 5 0-7 0" TestPrt, 11 0-12011 Test Pr!, 00-10 II Test Prt, 50-70"
LOCATION TP16 TP17 TP17 TP17 TP18 TP18
SAMPLE DATE: 7125/96 7125/96 7/25/96 7/25/96 7/24196 7/24196
FIELD DUPLICATE OF

Volali1es (ug/kg}

1,1,l-Tnchloroethane 110U 11 U 11 :-:U-----t-------_I
1,1,2,2-Tetrachloroethane 110U 11 U 11 U
1,1,2-Tnchloroethane 110U 11 U 171-7":"U---t-------1

: ::~~:~~::~::~:~: : :0:':-0:':~:-----+---::-:-:--:~:---+-------+---------+----:-::: :-:~---I---------I
._------------- ------ -------- ----- - - - .-._-_.-. - - -------- ---- --- ---. - - ----- -------- ---
1,2-Dlchloroethane 110 U 11 U 11 U
1,2-Dlchloroethene (total) 110 U 11 U 11 U
1,2-Dlchloropropane 1~~_U 1!..U 11 U..,-- I -I
2-Butanone 110 U 11 U 11 U------ - ---_·------1--------1
2-Hexanone 110 U 11 U 11 U
4-Methyl-2-Pentanone 110 U 11 U 11 U
Acetone 110U 11U 110------- -~-~ -----_._-.-..------
Benzene 110 U 11 U 11 U
------ -- - ---------- -------------------- ------- ---------- --------- -----------1
Bromodlchloromethane 110 U 11 U 11 U
Bromoform 110U 11U 11U
- ----- -- -- -
Bromometh;me 110 lJ 11 lJ 11 IJ

Carbon Disulfide 110 U 11 U 11 U
CiirbOn-Te-tr-a-ch-lo-ride----- ----,10-U------ 1:1-:':U----I--------- --------------jI----1-1--U-----I---------I
._._--------- ---- -- --+._------ - - . -------_.- ----------------
Chlorobenzene 110 U 11 U 11 U--------- --_. --_ ..- ---_._--- -- ----- - -~- .. - -- -- . .. - - - ---- --- - ---- ----
Chloroelhane 110U 11 U 11_U

J 1
Chloroform 110 U 11 U 11 U
________ • - • - • - - • __ - - - - - - - - - - - .0 _

Chloromethane 110 U 11 U 11 U------- ---------,-,-----J---------------------- --- --------1
cls-1 ,3-Dlchloropropene 110 U 11 U 11 U

Dlbromochloromethane 110 U __....:.1.1-=--::,U +-
1

t--__-:1~1-:'_U:___--+-------1

Ethylbenzene ...!.!~_~____ _ !~ U _ _ 1!_~ _
Methylene Chlonde ! ~ ~ ~___ __ ___...!~_U___ _ __ _ _ _ __ _ ~ ~ ~ _ __ _ _ ---------1

Styrene __ 1~~_U ...!_~_~___ _ ._. 1~~ _
Tetrachloroethene 110 U 11 U 11 U
------ - - - --- -- --- ----~.- - - - --
Toluene 110U 11U llU
Total Xylenes 110 U 11 U j----------cl------------- -----:1~1~U,.-----+---------J

trans-1,3-Dlchloropropene 110 U 11 U t-- 1:-.:1-:U=::-__-+ -l
Tnchloroethene 110 U 11 U 11 U
Vinyl Chlonde 110 U -- 11 U 11 U

--------1--------1--------1
Semivolatiles (ug/kg}

380U----------- -- - -- -
380U

---~---_._.

380U
380 U

1,2,4-Tnchlorobenzene 11000 U 350 UJ
1,2-Dlchlorobenzene -- ---,1000 iT---- -- - - -- 350UJ--- ------------ -- -----
1~3-DIChiOrobenzene------------------11000 u-- -_.._- --~35O~-

--=-~~--+_------j-------_\---___::_::::7:,__
1,4-Dlchlorobenzene 11000 U 350 UJ
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TPl6-1112 DSY-S-TP17-0001 DSY-S-TP17.{)5()7 DSY-S-TP17-1112 DSY·S·TPl8-0001 DSY·S·TPl8-0507

DESCRIPTION. Test Prt, 11 0-120 n Test Prt, 00-1 0 n Test Prt, 50-70ft Test Prt, 11 0-120 ft Test Prt, 0 0-10 ft Test Prt, 50-70 n
LOCATION TP16 TP17 TP17 TP17 TP18 TP18

SAMPLE DATE 7/25/96 7/25196 7/25/96 7/25/96 7/24/96 7/24/96

FIELD DUPLICATE OF

2,2'-oxyblS(1-Chloropropane) 11000U 350UJ 380U

2,4,5-Tnchlorophenol 28000 U 880UJ 950U

2,4,6-Tnchlorophenol 11000U 350UJ 380U---------- --------
~~!~I~lorop~~~______ 11000 U 350 UJ 380U

------ .~~------~------- --- _. ---- ------ --_.._--- ----380U-- -
2,4-Dlmethylphenol 11000U 350UJ

2,4-Dlnrtrophenol 28000 U 880UJ 950U

2,4-Dinrtrotoluene 11000U 350UJ 380U

2,6-Dlnrtrotoluene 11000U 350UJ 380U.
2-Chloronaphthalene 11000U 350 UJ 380U

2-Chlorophenol 11000U 350UJ 380U------ ------ ._-
2-Methylnaphthalene 11000U 350 UJ 380U-_._--- ------- ----.._-
2-Melhylphenol 11000U 83J 380U

----SOOlij- - ----- ---- -------- ---gsO U----·- --
2-Nltroanlhne 28000 U-----_._._- ------ ----------------- . . ------ _.. ---.---------- ------- ---_.- ----- ------- _.------ ---------
2-Nltrophenol 11000U 350UJ 380U. .- .----- -- - ._- --- . -- ---- ----- ---- ---380U..----
3,3'·DIChlorobenzldlne 11000 UJ 350UJ

---~ -
3-Nltroanlhne 28000 U 880 UJ 950U
- - ••• - ••_- - ----------- __ A ___ • -- .-_. ----
4,~_-Dlnl!~o.-2-Melhylph~n~.. 2BOOO U BBO UJ 950 lJ

4-Bromophenyl-phenylether 11000U 350UJ 380U- -------
4-Chloro-3-Methylphenol 11000 U 350UJ 380U

4-Chloroaniline 11000U 350 UJ 380U--------------- -- - ----- -- -_.._- --_.. --- . . . - .. ..- - ----- --------- --- - -- --_.- --_._----
4-Chlorophenyl-phenylether 11000U 350 UJ 380U

4-Methylphenol 11000U 500 J 380U

4-Nltroanlhne 28000 U 880UJ 950U
--------- -- __ o-

w __••___ -_._-------- _. ------ ._- . . - ---_ .. -----~ - --------- --- - .. .. ~.- ----- -----·950 U-- ---- ~---

~~~()p~e~()I__ 28000 U 880 UJ.-- -- - _._- __•• _. __ .n__ _. -- .. - --~. - - - .. - _.- -- -- -- ._. .. - -- --._-------
Acenaphlhene 11000U 350 UJ 380U- ------------------- -------- ---- -
Acenaphlhylene 11000U 350 UJ 380U--- ---- -----_.
Anthracene 11000 U 350UJ 380U------------- ------ --- -- -- -- ._----- -- - . --- - - ------- -------------- .. - - - - _.- . --------- ~---

-_. --------
Benzo(a)anlhracene 11000 UJ 140J 380U

-
~enzo(a)pyrene_________ 11000 UJ 140 J 380 U--------------- . -------- -- -~ ----~ --~-----~- ---- ----_ .._--
Benzo(b)fluoranthene 11000 UJ 230J 380U

-
~~nzo~:~~I)perylene ______ 11000 UJ 130 J 380 U------------ --- - - .- -_._- -- - - ---~ ----------- - - - -- - -- ------ _ ______ •• 0 ______~ ---------
Benzo(k)nuoranthe~e 11000 UJ 350 UJ 380U----------- ------ ----- ---- ----- - --~- --------- ___A ------
bls(2-Chloroethoxy)Methane 11000U 350UJ 380U

bls(2-Chloroethyl)Ether 11000 U 350UJ 380U-----_.
bls(2-Ethylhexyl)Phthalate 11000 UJ 350UJ 150J--_._------ ----- ------ ---_ ..- -
~utylbenzylphthala~____ ._ 11000 UJ 350 UJ 380U----------- -- - ------_ ... - - ___ A --- -------- ---_._--- ... .. - --- . -- - _. - - -_._. ----- ---"
Carbazole 11000U 350 UJ 380 U

..- ---- ------- .----- .

Chrysene 11000 UJ 120J 380U

DI-n-butylphthalale 11000 U 350UJ 380U
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SUMMARY OF SOil ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER
DESCRIPTION-
LOCATION-
SAMPLE DATE
FIELD DUPLICATE OF

DSY-S-TP16-1112
Test Pit, 11 0-12011
TP16
7125/96

DSY-S-TP17-OOO1
Test Pit, 00-1 0 II
TP17
7/25/96

DSY-S-TP17..()5()7
Test Pit,S 0-7 0 II
TP17
7125196

DSY-S-TP17-1112
Test Pit, 11 0-12011
TP17
7/25/96

DSY-S·TP18-0001
Test Pit, 0 0-1 0 II
TP18
7/24/96

DSY-S-TP1 B-0s07
Test Pit, 5 0-7 0 II
TP18
7/24/96

DI-n-octy1phthalate 11000 UJ 350 UJ 380 U
Dlbenzo(a,h)anlhracene 11000 UJ 350 UJ 380 U
Dlbenzofuran 11000 U 350 UJ 380 U
Dielhylphlhalate 11000 U 350 UJ 380 U
Dlmethylphthalate 11000 U 350 UJ 380 U
Fluoranlhene 11000 U 330 J 380 U
Fluorene 11000 U 350 UJ 380 U
Hexachlorobenzene 11::C000=~U=:---+--"":3:'::5O~U:-=:J---j--------+---------+---=3::C80:--=:U---t--------1

Hexachlorobutadlene 11000 U 350 UJ 380 U
Hexachlorocyclopentadlene 11000 U 350 UJ 380 U
Hexachloroethane 11000 U 350-"-U:~J,-----j'---------j---------j-----=38-=-0::-:-:U---t--------f

Indeno(1~~~~yr~r1~ 11.000 LJ~_ ------_-_-:-!..-4Q7:_c-J7"_-_-_-_-tf--__=-=--=---_--_-.-__---- ------- --- --------- -__-__-.-_-380 U------- --
lsophorone 11OOO~______ 35OU-:J

t
_______ _ ~~~~ _

N-Nllroso-DI-n-Propylamlne 11000 U 350 UJ 380 U

~~~~~~~diph~_n~~~~~~=--==~~ ~=~~~~~~_ ~~~~~~~-==- =-==.::=~:____ __ __ ---- -------- 380U _-~~_--_-_--_-_--==_

~~~:=:;nee ::: ~ ----~"':~~,...,~---jf--------l-------------------+--=====~~::-:~::-;-:~:---------+-----------I

:~:~aacn~~;:~:enol ~~~: ~ --81~8:~"'0-~,...,J---+-------- +- ,~"':-,,~-.,-~,..------ _
Phenol 11000 U - ----;-1:::2oo::::-:J,-----t---------- ----- -------- -----t----:-

17
::O::O--;J-----

Pyrene 1600 J 30_0_J +- -t 3_8_O_U + t

El~t~'!!~~ _ __ _ _ _ 1 -;:;..: ------- 1
Dlbutyll~ ~~_~ 50_~ I ---::5:::-:-2,...,J,--- 1
~onobulyl~ ~~________ _ __50~___ __ 50UJ

~~!!"?b~yllin 51 J 50 U __ _ ~ ,-!J _
Trlbulyllm 50 U 50 U 36 J=:-------,-------- ---- ----------1-------
Pesticides/PCBS
4,4'-DDD -------\-----:3::-c

7
::-:-:

U
---- ------=3-;:;S-.,-U.,------+--------l-----------+-----::3'""4:-'U..,..-----t--------I

4:4'-ODE-- - -- - ------37U ---35U--- ------------ ----- ------3-;jU------ -----------------
4-,4-'--DD-T----- 37 U ----35 U ---------I----=3-4:-:U~---t---- -------1

Aldrin 4 4 J 1 8 U 1 8 U
~C-----------19U------ -------1-aU------------------ -·-----18U--
alpha-Chlordane 19 U 18 U --------------- ---I------18U---- ------------

IA~-'-lro-c..,..lo-r-..,.1-=-01:-:6:=-------t-----;3::::7c:-U::-----t======~3:S=U======~===============-tI___-------=--------------t_--__:34:-:-:U-,- 1
Aroclor-1221 37U 35U 34U

------:~':----+-------------------- ----~-..,..,---

~~232 37 U _ __~___:U----t------------ ----------+-----:34
34
:-:-;UU':----- _

Aroclor-1242 37 U 35 U

~~~=~- =-==--~ -----{}r~~=~=-~:- -- -~-~ ~-~~ ~---= -==--=-=-=~- -~: ~ .~-== --------~--- ~-g----- ---- ---=-::--~~-=--==
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TPl6-1112 DSY-S-TP17-OOOl DSY-S-TP17-0507 DSY-S-TP17-1112 DSY-S-TPl8-0001 DSY-S-TPl8-0507
DESCRIPTION TestPIt,110-120ft TestPIt,00-10ft TestPIt,50-70ft TestPIt,ll0-120ft TeslPIt,00-1.0ft TestPIt,50-70ft
LOCATION TP16 TP17 TP17 TP17 TP18 TP18
SAMPLEDATE-----.----ji25196--.------------ m5196--------'=7/:=2~5196=--------7i25t96--------f:7c::/2:-c4l:=96-=------'7/=2-':-4/=-96::--------1

FIELD-DUPLICATE of-------------
~oclor-~260__ 37 U 35 U 34 U
beta-SHC 1 9 U 1 8 U 1 8 U------:-::----j---------t---------+----~_:~---I--------I
Decachloroblphenyt 3 7 U 3 5 U 3 4 U

delta-BHC 1 9 U 1 8 U 1 8 U

Dleldnn 37U 35U 34U

Endosulfan I 1 9 U 1 8 U 1 8 U
Endosulfan 1\ 37 U 35 U 34U-----------1

Endosulfan Sulfate 3 7 U 3 5 U 3 4 U

Endnn 15 3 5 U 3 4 U
;-:----1-------1------.--------1---------- ----------

Endnn Aldehyde 3 7 U 3 5 U 3 4 U

Endnn Ketone 3 7 U 3 5 U 3 4 U

gamma-BHC 1 9 U __ _ !..~ U 1 8 ~ I
gamma-Chlordane 1 9 U 1 8 U 1 8 U

:-::----1--------- ------------j----,-
Heptachlor 3 1 J 1 8 U 1 8 U

Heptachlor Epo~~~ ~~ ~~~___ _ 1 8 U

Meth~xychl~~ .______ 19 U . ~1:_::8-_:U.,-------1---_----- __. . __ _ I------:l-=-8.,--U~---j.--------1
~~xaeh~n':_ . .. _ 190U 180U._ __ _ _ ~~O~ _

~~L_~~!~~ (mg/k!!! .. _ _ --;=::- 1-__=:-=- 1
~~~~I~u~,t~~~ __ . __ _ ?82~ _ __ _ __58?~_ __ __ __ _ ~~3~___ ___ ~~?~ ___ __ __ ~~~__. . ~~ _
~~I!"fl.~~_t?~?!..._._. ~~~!:!~ ._ _.~!~ ~~!:!~__ 102UJ ?~~} ~~~U_J _
Arsenic, total 166 39 136 87 42J 44J
BariUm, total------ 63 145 85 ------161 286 J --- 34 U
... -- - - ~ .._---- - - --- _. - -- -- ------- --
~erylllum,~otal ~3?~ 023J 04J . _~34J___ 018J 021 U
Cadmium, total 06 UJ 0 75 J 099 UJ 0 59 U 045 U 063 U

Calcium, total !~~ . ~26 ~~ _ _ __ _ ?~~ 386 . 44_1
1

Chromium, total !3..3_____ 11 63 72 66 3__4,..,...,. _

Cobalt,total 94J 76J 162 106 8 31UJ

Copper, total 152 231 257 16 229 73

Iron, total 23600 23200 17700 20400 15400 10900----------- --------- --- --~-_.

Lead,total 161 262 13 105 206J 27--------- ---- ------------ ----------- ----- ------- ----...,..,...,...,.....----,,-1
Magnesium, total 2680 2310 2240 2820 2150 1280

Manganese, total ~~ J 3_2~_ 340 524 _ 284 J ---::---::-7..,...5.,---,. 1
Mercury, total 0 11 U 008 U 005 U 005 U 005 U 006 UJ
Nlckel,total 183 156 146 18 13UJ 69------
Potassium, total 187 606 259 263 311 232
Selenium, total 0 8 U 0 62 U 0 82 U 0 79 U 064 J 083 U

Sliver, total 1 2 U 0 93 U 1 2 U 1 2 U 0 91 U 1 3 U
_._--------- .._-_ ..~._- ------~--- --- - .- _.. _.-- _._~ -- -~-------- -----------
Sodium, total 26 1 U 87 9 336 UJ 33 8 UJ 358 259 UJ
Tiialiiljm~lolal ----- -- 1-2 UJ ----- -- - - -- o93UT------ - ---1"-2-U--- -- 12 U --- ---- ---o9iTij- ---- ------13-:c:U---1
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TPl6-1112 DSY-S-TP17-OOO1 DSY·S·TP17-0507 DSY-S-TP17-1112 DSY-S-TPl8-0001 DSY-S-TPl8-0507
DESCRIPTION TestPlt,ll 0-12011 Test Pit, 00-1 0 II Test Pit, 50-70 II Test Pit, 11 0-120 II Test Pit, 00-1 0 II Test Pit, 50-70 II

-
LOCATION TP16 TP17 TP17 TP17 TP16 TP16--- - ---------- 7/25/96 ----SAMPLE DATE. 7/25/96 7/25/96 7/25/96 7/24/96 1124/96
FIELD DUPLICATE OF

Tin, total 6UJ 62UJ 8.2U 79U 6UJ 83 U
Vanadium, total 142 J 137 J 97 119J 99J 71

Inc, total 505 60 415 388 764 182
TeLP Metals (ugll)

~rsemc 4U 4U 4U
Banum 70U 114 U 164
Cadmium 3U 3U 51 UJ
Chromium 6U 71 UJ 102 UJ
Lead 61 131 124----- ~-_._----- ------- ------- ---
Mercury ___________________ 01 UJ 01 UJ 01U

- ---- -- -- --._. ---- - - -------- ------- ~-~ -~-- --- ----------- - .--. ----- ----- .-- -------
Selemum 4U 4 51 UJ
Silver R R 6U
TPH USING IR (mg/kg) 1200 170 170

40



SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER
DESCRIPTION.
LOCATION
SAMPLE DATE
FIELD DUPLICATE OF·

~olatlles lug/k91

DSY-S-TPl8-1011
Test Pit, 100-11 0 ft
TP18
7124/96

DSY-S-TPl9-0001
Test Pit, 00-1 0 ft
TP19
7124/96

DSY-S-TPl9-0507
Test Pit, 50-70ft
TP19
7124196

DSY-S-TPl9-1011
Test Pit, 100-11 0 ft
TP19
7/24196

DSY-S-TP20-0001
Test Pit, 00-1 0 ft
TP20
7124/96

DSY-S-TP~7

Test Pit, 50-70ft
TP20
7/24/96

1,1,1-Trlchloroethane 11 U 11 U
l,l,2,2-Tetrachloroelhane 11 U 11 U
l,l,2-Trichloroethane 11 U 11 ~U,..-__+ -l
1,1-Dlchloroethane 11 U _11_u,--__-l 1
7
1
,':1-=.D:-'lc"'-=h-'-lo-'-r'oe.:..-'-t-'-he"'n.:..:e'-------II---------- -----:1'..,1·..,U':----t---------t---------+---11 U

1,2-Dlchloroethane 11 U 11 U
!-'-,-=-2-·"'D--,C..,.h.,-lo-roe-th'-en-e--,lt-o-ta.,-I)---t----------- ----1i U 11 U

1,2-Dlchloropropane 11 U 11 U

12~--,-B--,ut-a-n-o-n_e-------~---------+_.---!!..::.U'-----+---- --jI -t-__-:1.,.1-::U,---__+--------1
2-Hexanone 11 U 11 U

------- ._--- ----_ .. --- .- - - -- _...
4-Me~~:2-Pentanone 11_,! __ 11 U
~cetone . .__ 100 . ._. 7~. . 1
Benzene 11 U 11 U
----------------------- ._------- ----.-
Bromodichloromethane 11 U 11 U
-------- ------ ------ --- - ----- - --~ _. -- ---_. -- - --- --_ .. --
Bromoform ..:11",~U: + t--_-- t-----:-1:1-:-U,..-__+ I
Bromomethane 11 U 11 U
I-,-----,,--,---------+---------~ -----
Carbon Disulfide 11 U 11 U
I"C;.:a"'rbo::.c::.:.cn-=T:-'e.::.tr=-a"'ch""lo'-r-ld:-e-----t---------- ·--11"'U,:,---+--------I- 11 U

Chlorobenzene 11 U 11 U
I::C"'h-:-lo-roe--Cth:-a-'-n-e-------t----------I~=_-_-_-_-1_:-1_.~U=======~===============~:==---_-_-_-_----'---t-----:-l~1·...,U,..----t---------i

Chloroform 11 U 11 U
Chloromethane--- --------- 11 ij----- ----------- ... --------..-------11 ij---- ---------1

cls-1,3-Dlchloropropene .-- ------, lU----t-------·-- --.-------.------ -----1-1..,.U----+===,============~
Dlbromochloromethane -----11 .,.U,---'--t---------,1-·---- ------ ------t----:1'1·-U----
- ---- _._--_. -.-... _.- ~ - --- - -- ------ . - -- - -- ...
Ethylbenzene 11 U 11 U

IcM"e-Cth-y-:-le-n.::.e-=C"'h-:-Io-rl-=d-e-----t----------- -----11 Lj----t----------- -.----- ---,----1------:-11 U

Slyr ------11U,..----lf-----------J--- 11 U
---~~~._-----_._--------- -----------_ .. - .. ---_._------------- - ----_ .. _- ------- -- ...---- .. _----- --_._--_.-
Tetrachloroelhene 11 U 11 U
Toluene ----·-----,1--------- -·-----c1~·J~----t-------------------------·--t-----·::

2
..,.J...,---·- ----------1

~talXylenes !! ~ ... .. _. _ . !1 ~ __ .. ._. _. _
trans-l ,3-Dlchloropropene 11 U 11 U
:::Tr-:-ic-ch-:-Io"'roe.:...:..:lh:-e"'n"'e--'-'--''---c.:....--t---·----·-- -----,l-U----t----------I---- - ------ --------,1 U
Vinyl Chloride 11 U 11 U
Semivolatiles (ug/kgl

~;~-_'~_I:~;::_~_:_::~____ _ . ::-_~-_-_-_~-~~-~ _D=--=--_=== -_-..---_-_--_-_-__-1- -~~--_-_ ~~ -_-__-_-_:_~~ __--_~-~ ~ _

1,3-Dlchlorobenzene 3_8_0~. ._... _ _ _ .. _ .. _~~ ~_ .... _... 1
1,4-Dlchlorobenzene 380 U 380 U
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SUMMARY OF SOil ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER
DESCRIPTION

LOCATION

SAMPLE DATE
FIELD DUPLICATE OF

DSY-S-TPl6-1011
Test Pit, 100-11 0 ft

TP18

7/24196

DSY-S-TP19-<XlO1
Test Pit, 0 0-1 0 ft
TP19

7124196

DSY-S-TPl9-0507
Test Pit,S 0-7 0 ft
TP19

7/24196

DSY-S-TPl9-1011
TestPIt,100-11Oft

TP19

7/24196

DSY-5-TP20-0001
Test Pit, 0 0-1.0 ft

TP20

7/24196

D5Y-5-TP20-0507
Test Pit,S 0-7 0 ft

TP20

7/24196

2,'Z-oxybls(l-Chloropropane) 380 U 380 U

2,4!5-Tnchlorophenol 950 U 96-=-O.,:U,-__+ 1
2,4,6-Tnchlorophenol 380 U 380 U

2,4-Dichlorophenol 380 U 380 U

2,4-Dlmethylphenol 360 U 380 U

2,6-Dlnltrotoluene 360 U 380 U

2-Chloronaphthalene 360 U 360 U

~~~::~;~::~~alene :~ ~ :~ ~----I--------I
2-Methylphenol 360 U 360 U-:-----t--------I

2-Nltroamllne 950 U 960 U

2-Nltrophenol 360 U 380 U
3,3'-Dlchlorobenzldlne 380 U ---"'38;;-;Oo~Uc;---+--------1
.. _---._.. ------_._-- -----_._---~ -_.. - ----- - --------- -------.._- -- - ---. --_ ... _--- ------~-----
3-Nllroamhne 950 U 960 U

~,?--_~I~I!~~~-~e.!!'y.P~~n~.. _ _ ~~~ ~ __ . __ .. __ _ _ . .. __ . ... ~~~ ~ __ .. . . _

~.~r~!!1?p~~nyJ-p.~~':ly1~lh~!_ _ .____ ~~~ ~_________ _ _ .~~ ~. _
4-~hl~ro-3-Methylphenol 360 U _ __ _ _ _ ~~~ ~__________ __ _ .. _

4-Chloroamhne 380 U 360 U- _. '."- - .--- -- -- - - --. -- ----- -_. - .... - --
4-Chloro~~nyl-phenylether . ~~ ~ ._____ 360 ~ .. 1

4-Methylphenol 360 U 360 U

4-Nllroamhne 950 U 960 U------------ --- ---- ..---- .. _- -------------_._- ------- ------------------------ ------------
4-Nrtrophenol 950 UJ 960 UJ

~~~n~p.~th~.'l~_ _ 360 U __ ___ __ __ _ _ 360 U

Acen~phlhyl~~~ . . _ _ _. ~~O ~ __ "_ __ __ _ __ _ _ ~~~ ~._

Anthracene 380 U 360 U
---- -- --- ,:0-:':---1--------(

Benzo(a)anthracene ~60 ~ _ _ 360 U

Benzo(a)pyrene 360 U .3::-,8o-:0,..,U-,- , . 1
Benzo(b)fluoranthene __. .. 380 U 380 U

Benzo(g,h,l)perylene 360 U 380 U
Benzo(k)fluoranthene . 380 U .__. 360 U 1

bls(2-Chloroethoxy)Methane 380 U 360 U
bls(2-Chloroethyl)Elher----- ----------------- ----~U --- .----- -- - 380"U-----1--
biS(2-EihYihe"xYijphtt;ai;rte-- ~ ----- ------- ----- -------66J------- -------~ .::.=~_-...-..-------- ---'44.:1'---- -.-----------
Buly1benzylphlhalate 360 U 380 U

Carbazole 360 U 360 U
----::-,~.,.----t--------- - _._-- -f---------I

Chrysene... __ _ ~~_~ __~__360 ~ . .. _.. ._ 360~---~-t--------I
DI-n-buly1phthalate 360 U 360 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER:
DESCRIPTION'
LOCATION
SAMPLE DATE:
FIELD DUPLICATE OF:

DSY-5-TPI8-1011
TestPIt,100-110n
TP18
7124196

DSY-S-TPI9-0001
Test Pit, 00-1 0 n
TP19
7124196

DSY-S-TP1~7

Test Pit, 50-70 n
TP19
7124196

DSY-5-TPI9-1011
Test Pit, 100-110 ft
TP19
7/24/96

DSY-S-TP20-0001
Test Pit, 00-10 ft
TP20
7124196

DSY-5-TP20-0507
Test Pit, 50-70ft
TP20
7124196

DI-n-oclylphthalate 380 U 380 U
Dlbenzo(a,h)anthracene 380 U 380 U
Dlbenzofuran 360 U 380 U
Dlethylphthalate 360 U 380 U
Dlmethylphthalate 380 U 380 U
Fluoranthene 360 U 380 U
Fluorene 360 U ---'380U---- ----------1

I:-H_e_xa_c.,...h.,...lo_ro.,...be_nz.-::e_ne t- J_. 38::=O,..,U.,.----t--------t---------. 360 U:--_-l 1
Hexachlorobuladiene 380 U 380 U
Hexachlorocyclopentadlene - .- ---380U---I--------- ----.------ 380 U---- ----------1
I~H:..::e;..::xa:..:c7'h:..::lo:..:roec.:.t"'h:..:.an:..cec.:.:..:.-"--".:..:.:..:--1---------j----c38=O-;U';----t---------t------------1---:--SS=-J:------1--------1

Indeno(I.2,3-cd)pyrene 360 U 380 U

~~~:;:lkn_p;~p~amlne--'- - --------- ----- . -- ~:6 ~ .---- ---------- -----..--- ... ------ ----~6M-- ----- ----------j
N=NltroSCHliphenylamlne--"- .-.-----.------ --------380U--- --------- -----.--------- ---380 u-·--- ·--------1
N~pht~a~~ne 360 U 360 U
Nitrobenzene 3110 U 31ll) 1I

Pentachlorophenol __9::c5o-::0'cU.,.-__+ + .. + 96_0__U. 1

Phenanthrene 380 U 360 U________ • __r. ~. "_ _ _ _ _ .r __ • •• ~__~__••• _ _ _ • ~_. _

Phenol 380 U 360 U
------ -- -- _.-----.-- --- - - -- - - - .-. _..
~¥T..E:~=e:__-------- ._.__......:3c.:.80-=-..=U

1 I
_.__..._ 380_U

1 1
~':!!~!~~- -- - -- --- -----
Dibutyilin 50 U 50 U
Monobutyltln .--- .. ----50U----t------------- ------._. -- ---- - -.--- ---SOU--- --

T=.e_tr_a.,...buty~l_lIn__~~-~_-_-_-_-_-_--+1_-_-_-_-_-_-~-__=__=__=__=__=-.~_=== =_=_~5c:O-·7.,...U~=-===-=-~==-=-=-=-=-===-=-====-= _-_=_-_-_-...=~-=-=~~~_-_j---- _-_-_-_-=2-=5~J~~~~~~~I~~~~~~~~~~~~~~~-j
~~butr'l~~ . _ _ .. __~~~__ __ __ ~~~ _
Pesticides/PCBS
'4c,...::,4:"-'-'=D==D-=D::..::cc:....::..::..::..--·----- j---------- -- -- .--. --3 =-37U,-----f--------- -- - ---.. - -- - ----'3-4..0 ----- ----- --·----1

~~~~~~___________ _ -~=_~~iJ __~~ = ----- .---- ----- -- --------34U--- ..-- -- --==-=-- ~-~_-_-__-_-_
4,4'-DDT 33 U 3 4 U
'A:-':-ld7'n-=-n-"-'---------+----------t------:-

1
-::;7"'U';-----t--------- 1 7 U

alpha-BHC 1 7 U 1 7 U
alpha-Chlordane 1 7 U 1 _7_U -1- --l

~~_lor_-l~_6 .._._ ... .____ __ _ ~~~ ~34~_,',U.------I-------_4

Aroclor-1221 33 U 34 _U ----------1
Aroclor-1232 33 U 34 U--------------- --_.._---- -_. --------_.------------------- - -- - ....-
A_roc__lor_-l~~___ __ _ ~~ U ... 3~ ~ . _
Aroclor-1248 33 U 34 U
Aroclor-l254 33 U 34 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP18-1011 DSY-S-TP19-0001 DSY-S-TP1~7 DSY-S·TP19-1011 DSY-S·TP20-0001 DSY-S-TP20-0507

I-D_E_S_C_Rc..IP_T_IO_N -+T_es_tP_It..:..._10_0-:.-11_0_ft__-+Tc..esc..tc..P--,rt,,-,0c..0-=--:..1-,-O-,-It__+T_esl_Pc..rt-,--,5_0-_7_0_ft__,T=:e::-s;-:t,-Prt-=.,_1__0_0-_1_1_0_ft f:T=:e::s:::tP_rt..:..,_0_0-_1_0_ft ITest Prt, 50-7°ft
LOCATION TP18 TP19 TP19 TP19 TP20 TP20
SAMPLE DATE 7/24/96 7/24/96 7/24/96 7/24/96 7/24/96 7/24/96
FIELD DUPLICATE OF

IAroclor-1260 33 U 34 U
beta-BHC 1 7 U 1 7 U
Decachloroblphenyl 3 3 U 3 4 U
deha-BHC 1 7 U 17"'"'U:---+--------1
D-I-el-d-n,.;-----------· - -----33U------.---- --... ----3-4--U-·-- ---------1

Endosulfan I 1 7 U 1 7 U
Endosulfan II 3 3 U 3 4 U
Endosulfan Sulfate 3 3 U 3 4 U1---------\·_--_·
Endnn 3 3 U 3 4 U

Endnn Aldehyde . ~ ~.U 34 U
Endnn Ketone 33 U 34 U,.,----l--·-------I
---.-------- --------.---- ..-.---.------- -- -------.----. .---.-- ----------1
gamma-BHC 1 7 U 1 7 U

gamma-~~ord~~~ .... _ .. . __._. __. ~~=.-~~ ~~.._-~~.~ ~ ':!._. ._._.- ---- ---~~~~~-_-_.==.=-.=~.~.~~~~~=:..__ -_-:--=_-::.===
~eptac~~~~ _ ._. .. _ 1 7 U 1 7 U
Heptachlor Epoxlde -. i 7U--"-- --.------.-.- ._--. -.--'.. - ._.._.. -----·17U - - - .
Meth~xychl~~ . . ..---.-__'7-_':' . . - ---------.--------- ---uU------- ------------
Tl:lxaphen~ 170 U 170 LJ

TAL METALS (mg/kgl -.--_,_,._----I------:,.,..,..,,----j--.----.
Aluminum, total 3860 4920 2620 2950 ----t---5==9c:8:::0----t----4O==7=-0---1

~~~~~~~~~ . .. ~~~~~______ _. _~~~~~ ._._.. !~~~__._ 132UJ . Y?~~ _!~!~. _
ArseniC, total 38 J 26 J 2 7 J 3 J 4 5 J 39 J._---- - ----~-------
Barium, total 5 7 U 5 1 3 U 4 8 U 13 5 4 3 U

Beryllium, total ~.~~.~ ... ~~! ~ .__~~~_____ '..__ . _. ~ ~~ ~ .. 0 23 :!...._.. 021 U
Cadmium, total 066 U 0 63 U 06 UJ 0 76 U 0 56 U 065 UJ---- -------_. --- - - --- - -- - - -- _._- ---- - -- - - - - - - -- ---~-~- - --- - ~~-------

Calcium, total 506 569 379 465 342 423
Chromium, total 43 7 9 36 3 4 77 4-----
C~o~b:.:a:.:h,'-'t-'-ot-'-alc;-------- ~_____ _ ~~ ~!._U_J . ~I....... ..!6 .__ .__3_U_J .
Coppe~, total 104 4 3 6 2 4 8 LJJ 208 62
Iron, total 11100 11200 8340 8020 18100 11200
Lea«tOtal .. ------- 46-' - -"37:1"----- --..-..-"""21.---- -- . ---- - -- 19 J -.--- -.- -- -----14-D--- -- -- --·-------,3=-2"----1

MagneSium, total 1500 1870 956 ·--1130 -- 2210 1470
Manganese, total 42!- . -----841 J 554' ·----·--636- -----. --300T--- -·--·---7-0-4----
Mercury, total 006UJ -----OOS·U·-- 007UJ .-.---- -012UJ .-.-.. -- ---oosiT-- ---- .- ----oOS·W----
Nickel, total 68 --- -----9-3 UJ 52 --- ---9-2- ·------II--~1-,-4--:-4-,.,U--:-J- 75

Potassium, total 224 236 179 186 407 191
Selenlum,loiiil""------- ------087 U·--··_-· -- -064LJ-- --079U------· --. -- .-- iu- - . ----.- --- ----07SU . - ... -- - -·--oas-u------
------------_._- ------_.-._--_._---- -- ------------- ----------_._-- _. --_. - ._. - --- . -- .------------
Sliver, total 1 3 U __ 1 3 U 1 2 U 1 5 U 1 1 U 1 3 U
Sodium, total 34 9 UJ 34 1 22 2 UJ 34 UJ 29 7 29 6 UJ
Thallium, total 1 3 U 1 3 UJ 1 2 U 1 5 U 1 1 UJ 1 3 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP18-1011 DSY-S-TP19-0001 DSY-S·TP19-0507 DSY-S-TP19-1011 DSY-S-TP20-0001 DSY-S-TP20-0507
DESCRIPTION Test PR, 100-11 0 II Test Prt, 00-1.0 II Tes1 PR, 5 0-7.0 It Test Prt, 100-110 It Test Prt, 00-10 It Test Prt, 50-7.0 It
LOCATION TP18 TP19 TP19 TP19 TP20 TP20
SAMPLE DATE 7/24196 7/24/96 7/24/96 7/24/96 7/24/96 7/24/96
FIELD DUPLICATE OF

Tin, total 87 U 84 UJ 79U 101 U 75UJ 85U
Vanadium, tolal 65 86 62 62 102 81
!zinC, total 206 48 164 236 41 219
ITCLP Metals (uglL)
~rsenlc 4U 4U
Barium 413U 203
Cadmium 3U 3U
Chromium 6U 98 UJ

- - -~-_.

97Lead 19 UJ
Mercury 01U 01U
Selenium 61 UJ 43UJ._------- ._-------- -...- ---- --------- .. - -- - ----------- ---
Silver 6U 6U--------" - ----- - --- - - ----- --- -.---- - ~------ --
TPH USING IR (mg/kg) 310 200
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP20-1011 DSY-S-TP21-QOOI DSY-S-TP21-0507 DSY-S-TP21-1011 DSY-S-TP22-QOOI DSY-S-TP22~

DESCRIPTION TeslPrI,100-11Oft TestPrI,OO-10ft Test PrI, 50-70ft TestPrI,100-11Oft TestPrI,OO-10ft TestPil,SQ.-60ft
t;-L-=O-=C--::-A=T:-:IO--::-N.,-----------I::T==p--::-2-=-o-'-------~I=T=-P2=-,---'------tT=P--::-2c-, -'-------'=T=-P2=-,--'------II==Tp::-22~-'-------TP22

SAMPLE DATE 7/24196 7/24196 7/24196 7/24/96 7/24196 7/24/96
FiElD DUPLICATE OF

Volatiles (uglkg)
1,1,I-Tnchloroethane 11 U 11 U
1,1,2,2-Tetrachloroethane 11 U 11 U
1,1,2-Tnchloroethane 11 U 11 U
1,l-Dlchloroethane 11 U 11 U
1,1-Dlchloroethene 11 U 11 U
1,2-Dlchloroethane 11 U 11 U
1,2-Dlchloroethene (total) 11 U 11 U

~2-Dlchloropropane _ _ '~_~ I f- c
'
! ~----- 1

2-Butanone t 1 U 11 U
-----I------~-----~ -- -- - -- -------------1-----,

2-Hexanone 11 U 11 U
4-Methyl-2-Pentanone 11 U 11 U
Acetone 110 75
Benzene ------- ---------- --- ,,--U-------1--------------------- ----:,-:-,--::-U-:----/---------t
i3-ro-m-od-lchlor-om-e-t-ha-ne---- ------------------- -- 11 U ------------- ------ ----11 lj---- -----------1

Bromoform 11 U 11 U-------------------_._- ---------¥_-- -- - - .. _------ - .----_._--
Bromomethane 11 U 11 IJ

Calbon Disulfide 11 U 1t U--.-_.- - - ."--_. -- ------~----- ------ - . -------- ---- ---------- - ---- - -- ------ ------~- -------_. - ---
Carbon Tetrachlonde 11 U 11 U
Chlo-r-obenzene---- --- ----- - ------- - ------ - i i lj ------- - ------ ----- ------ -- ---- ---I i iJ . -- -- -- ------
_.. _---------- ------------ - ------ -_.. --
Chloroethane 11 U 11 U

----,------f---------- ---------------+----- ----- ----------1
Chloroform 11 U 11 U-_._ .._- ~ -
Chloromethane t t U 11 U----,----------- ------------ -- --------- -- ------ ------------- ------ -- -------- ---- ---------1
cls-1,3-Dlchloropropene 11 U 11 U
Dlbromochloromethane --,,--,-,-,-U-,------I----------- ---------- ------,,--,-,- cUc-----t---------1

~~!!?enze~~ ~ _ _ ~__ ___ _ ___ .. ----.- -- 1-1 U . . - -------- --~_-_-_=~_=-__-_-.-!rg--~-__-_-_- --_---__------1
Methytene_Ch~~lde 11 U ~~ ~ 1

I,S~ly'_r_en_e..,._--..,.__---------I---------------- I! ~____ _ 11 U
Tetrachloroethene 11 U 11 U
Toluene lJ llU------------_.._ .. -_._----------- --~ ---------- -------- ------ ------ --- ------- --- ------------
Total Xylenes 1_1_-,U -+ -+ ,.l1

c
_~ 1

trans-l,3-Dlchloropropene 11 U 11 -;cU,.------t---------1
Tnchloroethene 11 U 11 U
~1n~_~~~l"'de :~=~-_-__11lJ______ _ !~~ _
Semlvolatlles (uglk_=g,-)------1----------- -c3~:7:0:,.:U.,..----+--------------------1----

3
-
6
--
0

-~__--_-_,-~~~-_~~~~~~~~~~~~I
1,2,4-Tnchlorobenzene ,-
!,~~I_c_hl_or~~~~~I"'~ _ _ . . ___ __ _ _ ~?~.l:!. .__ _ ____ _ _ ~~~lJ _
1,3-Dlchlorobenzene 370 U 360 U
1:,.:..,4-=-=D-lc-:-h:-lo-ro7b-enz~e-n-e-----I---------------:::3=70::-:':U,.-----f---------t---- 360 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER
DESCRIPTION'
LOCATION.
SAMPLE DATE
FIELD DUPLICATE OF

DSY-5-TP20-1 011
Test PII, 100-11 0 II
TP20
7/24196

DSY-5-TP21-QOO1
Test PII, 00-10 II
TP21 -'
7/24/96

DSY-5-TP21.{)5()7
Test PII, 50-70 II
TP21
7124196

DSY-5-TP21-1011
Test PII, 100-110 II
TP21
7/24/96

DSY-5-TP22-QOOl
Test PII, 00-10 It
TP22
7/24196

DSY-5-TP22.()5()6
Test PII, 50-60 II
TP22
7/24196

;2,2'-oxybls(l-Chloropropane) 370 U 360 U
2,4,5-Tnchlorophenol 930 U 910 U
2,4,6-Tnchlorophenol 370 U 360 U

~,~~~h~~~~phe,,!~ . _. ._ . __.. ... _._. .. __.~?~~ . . .. ._.._..__. _.._. ~~~':-._-..-_-.-_.-_-t-_-_-.-__-._--__-_======
2,4-Dlmethylphenol 370,..,U

I
______ 360 :-:U ~---------I

2,4-Dlmtrophenol 930 U 910 U
2,4-Dlnllrotoluene 370 U 360 U

2,6-Dinllrotoluene __-t- 3:::7::0c,U-:-__-t- -t- -t-__-::36=07CU: t I
2-Chloronaphthalene 370 U 360 U

~:~loroJlhen~!.... . ~?~ ~ -----1----------- _ .. . 36_0 ~ . . _
~:~~!~ylna~hthal~ne ~?~lJ___ ..__. . .. ~~~ _
2-Methylphenol 370 U . ~~~ ~ _. _. _. __ .. . _
2-Nltroamhne 930 U 910 U--- - -------- -- ~ - --------- ------ -- -- -- - --- ---- - - - -- ----------------- -- - ------ ._----.-- -- -- ----
~:~~~ep~~~__.._._ . .... .. __ _ ~7~~... ._... _ ___ .. __ ..__ ~~~LJ. __ . _
3,3'-Dlchlorobenzldlne 370 U . ~~ ~ _
3-Nllroamlme 930 U 910 U- - . - - ... _... .
~,~-~ln~lro-2-r.JIethylphcnoL . 930 lJ 910 U
4-Bromophenyl-phenylether 370 U 360 U
4-Chloro-3-Methylphenol 370 U 360.,..U

c 1 1
4-Chloroamhne 370 U 360 U-.--------- --------.---- -- -....- ._-- -.------ --------- - - -.- - ..----- --- -----.- ---- ----------1
4-Chlorop~~nyl-~.!"!~~lhe_r .. ~~ U . _._ . 36_0~ 1

4-Melhylphenol __~.U . ._. _ 360 U
4-Nltroamhne 930 U ---::971O="'"'U----j--------1
------- - ---- ~ --- ---- -_.~---- ------_.--- -- -. -- ---~ ~~-+-~----- -- ----- ~~- - ---- _.- -------~_. - - --_._. - - .._-- --- --~~---
~:.~~r~.P.~~~~I___ 930 UJ 910 UJ
Acenaphthene 370 U 360..,.U,--_._.t 1
Acenaphthylene 370 U 360 U
Anthracene 3:::70c~U~----j-------- -_.--·------t----:3c:::6c=-0:-7U---+-------1

--------t------=-=-,-,.---- 1--------------1
~~~~~~!~!~~~:~~_ .. .. _.__2?~~ .__ . .. __._. ._~~~ . . _
~~~~~)pyre~ . __.__~~_U 360 U
Benzo(b)nuoranthene 370 U 360 U

Benzo(g,h,l)perylene 3::::7=0_:U:,. -t-- .__. . . -:3::6:::0.,.U: _
Benzo(k)nuoranlhene 370 U 360 U

----------- ---·-------=:::=7:--·---1---------1----··- -- .---- ---1---=:-;-:----
bls(2-Chloroethoxy)Methane 370 U . -t 3-,.-60:-c-:U I-- 1
bls(2-Chloroethyl)Ether 370 U 360 U

------=-=--.,..----1--------..- ----------------j----=-.,.----f--------I
bls(2-Ethylhexyl)Phthalate . 68 J . . 65_J .. .

Buty1benzytph!hala~_ ___._ .. __ .. 370 U 360 U
Carbazole .. - .. - .... - --370 U'-- ---- ---.----...---_. --- - - . 360 U
Chrysene -------- 370 U ._- ---- ----- ---_.- ----36=-=O""'U.,...-------· ----------

DI-n-buty1phthalate 370 U 360 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP20-1011 DSY-S-TP21-OOOl DSY-5-TP21~7 DSY-S-TP21-1011 DSY-5-TP22-OOOl DSY-5-TP22-0506
DESCRIPTION' Test Pit, 100-11 0 ft Test Pit, 00-10 ft Test Pit, 5,0-70 It Test PIt,100-11 Oft Test Pit, 0 0-10 It TestPIt,5~Oft

LOCATION, TP20 TP21 TP21 TP21 TP22 TP22
SAMPLE DATE, 7/24196 7/24196 7/24196 7/24196 7/24196 7/24196
FIELD DUPLICATE OF

DI-n-oclylphthalate 370U 360U
Dlbenzo(a,h)anthracene 370 U 360U
Dlbenzofuran 370U 360U
Dlethylphthalate 370U 360U
Dlmethylphthalate 370U 360 U

Fluoranthene 370U 360U

Fluorene 370U 360U.----
Hexachlorobenzene 370U 360U

Hexachlorobutadlene 370U 360U

Hexachlorocyclopentadlene 370U 360U
Hexachloroethane 370 U 360U

--- .----- ------~--_._------- -------- ---------
Indeno(l,303-cdll~¥~_~____ 370 U 360U------_ . .. -------------- ---_.. - - --- - .. - .. +-+-----
lsophorone 370 U 360U

--- - -------- ------------ ---------- ------------
f±:~ltroso-OI-n-Propylamlne 370 U 360U--- ..._--.-.--- f--------- -- - - -- - - - .. --------- --- - ------_._-- -------- --_.----------
N-Nltroso-dlphenylamlne 370 U 360U----- - .-..-----. ------------
Naphthalene 370 U 360 U
Nitrobenzene 370 U 360 U
Pentachlorophenol 930 U 910U
Phenanthrene 370 U 360U
Phenol 370 U 360U
Pyrene 370 U 360 U
ButylTins

---~-- ._-- - -_ ..--- _..
Oibutyilin 50U 49 UJ

-~_._- -----
Monobutyltln 50U 49 UJ

-------+ --
T~~~b_~lln 37J 58J-~--- - .. - --- ... --- --- -- - -- - ..- . ..- - --... - - - -- ."-- .- ---
Tnbutyilin 50U 49 UJ

.- -- - -- ----------- ----
Pesticides/PCBS ----- ----------
4,4'·000 35U 34U

- ---0 - - --- ~---_. ------ --.- --_ .. _---_. ---- - - --- - . - ---- - - -- --.- - --- ---- ----
4,4'-00E 35U 34U-- --

34U4,4'-00T 35U
Aldnn

--
18 U 17U-------- -_... - - - ------- - ------ ------- ~-- ---- _.- -- - - - .. - ..- .. -- .

alpha-BHC 18U 17 U
-- ----------

alpha-Chlordane 18U 17U

Aroclor-l016 35U 34 U
~

Aroclor-1221 35U 34U

Aroclor-1232 35U 34 U
~roclor-1242 -

-- ----- ---- ----------
34U35U1-._---- .----- ----- ---_. ------------ --- -------

~roclor-1248________ 35U 34U
---------- -------- ----- -- ------- ----- -~.- ._-- -- ----- -- -----------. -.--- ----- ----------

Aroclor-1254 35 U 34U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP20-1011 DSY-S-TP21-OOOI DSY-S-TP21-0507 DSY-S-TP21-1011 DSY-S-TP22-OOO1 DSY-S-TP22-0506

DESCRIPTION Test Prt. 100-11 0 n Test Prt, 00-1 0 ft Test Prt, 50-70 n Test Prt, 100-11 Oft Test Prt, 00-1 0 ft Test Prt, 5 Q-6 0 ft

LOCATION TP20 TP21 TP21 TP21 TP22 TP22

SAMPLE DATE 7124196 7124196 7124196 7/24196 7124196 7124196
FIELD DUPLICATE OF

~roclor-1260 35U 34U

beta-BHC 18 U 17U------ ---------- -------
Decachloroblphenyt 35U 34U

dena-BHC 18U 17U

Dleldnn 35U 34U

Endosulfan I 18U 17 U

Endosulfan II 35U 34 U

Endosulfan Sulfate 35U 34U

Endnn 35U 34U

Endnn Aldehyde 35U 34U

Endnn Ketone 35U 34U

gamma-BHC 18 U 17U
-------- --------- ------------ --- ----------

gamma-Chlordane 18 U 17 U
- --- ---------

Heptachlor 18U 17U----- ------ -------
Heptachlor Epoxlde 18U 17 U
Methoxychlor--- - - -- - - -- -- -- ..•_---- --_.- - -- ----- ---- ----- --------- -- -- -_ . ------- ----,-7U----- ._-------

18U------- ----- -----
~c:><~E~ne__________ 180 U 170U-- -_._----- - - - - --- ._._------ ------------- -_.- -. - ----- - ------- -_._------ -~ ----- --
~~~ ~~~P:L~ (~~!~!!L ________ ----------- - - .- -------- -------- ---- - ------------ ---- -------_._-- ---
Alu~I~.lU'!1, t?~~~ _ 3350 3950 3010 3740 4810 noo-- - . -- - -- --- - . - ------- -- - ----- ------- -- - .. - - - .- .- ----------- ------ - - .+- - - ------

Anhm()n~, l~tal 131 UJ 84UJ 106UJ 134 UJ 97 UJ 118UJ--_. _.- _.- ... _-- ._-
~~~~~c::,~otal. _______ 43J 51 J 31 J 27J 53J 81--------0._.. ____ - - --- --- - - - --------- ---------
Banum, lotal 5U 83 6U 43U 95 176--_.- .- - - -- -------
~~y~~~~tol~___________ 025 U 021 J 02U 026 U 019 U 03J

._----~--- - ---- -- ------- _.- .- --- ---- ---- ----------
Cadmium, total 076 U 049 U 061 U onu 056U 081 UJ._--
CalCium, total 603 324 448 507 237 454--------_. ------~ ._-~----- .._------------------- .- - --- ---- -------- ---- - ---- - - -- - -----~----
Chromium, tolal 44 52 28 48 58 76

----- -- - -- ---- -- -_._._---- - ----1---------- -- -. - ------ -----_._- --- . __. _...- - ---.- - ---.-
Caban, total 58 91 32 UJ 5 79 99---_.- ----- ---------- --- -------- ------
Copper, total 67 193 54 58 188 177

Iron, total 12000 15900 9380 10600 15900 18400--- -
Lead, total 4 95J 34 36 98J 63

MagneSium, total 1440 1610 1150 1460 1840 2460_._--- - ---
Manganese, total 173 322J 932 125 259J 322---- ------------- - ---- ----- --------
Mercury, tolal 012 UJ 005 U 006UJ 009 UJ oasu 018 UJ_.-

124UJNickel, total 78 143 UJ 68 114 166- ---
Potassium, total 227 297 187 188 318 518--

075USelenium, total 1 U o66J 081 U 1 U 091 U

Sliver, lotal 15U 097 U 12U 15 U 11 U 14U._----- ------ ----._~--

Sodium, total 117 197 J 257UJ 504UJ 228 265 UJ

Thallium, total
--

097 UJ 12 U 15U 11 UJ 14U15U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP20-1011 DSY-S-TP21-<XlOl DSY-S-TP21.{)5()7 DSY-S-TP21-1 011 DSY-S-TP22-<XlOl DSY-S-TP22-0506

DESCRIPTION Tes1 PI1, 100-110 It Test PI1, 00-10 II Tes1 Pit, 50-70 It TestPI1,100-11011 Tes1 PI1, 00-1 0 It Test PI1, 5 ().6 0 It
LOCATION TP20 TP21 TP21 TP21 TP22 TP22

SAMPLE DATE. 7124196 7124/96 7124196 7124196 7124196 7124/96
FIELD DUPLICATE OF

Tm,total 101 U 65UJ 81U 103U 75UJ 91U

Vanadium, total 76 76 62 7.9 84 128

!ZInc, total 245 406 17.7 248 444 343

ITClP Metals (ug/l)

!ArseniC 4U 4U

Banum 167 110 U

Cadmium 42UJ 3U

Chromium 12UJ 6U

Lead 44U 33U

Merc:ury ---- -- ---- 01U 01U
- --------- ._-_.- - . -- ---~-_.- ---------- - ----.--- ---- --_.- --- ------------- - - ---------

Selenium 57 UJ 62 UJ

Silver 6U 6U

TPH USING IR (mg/kg) 170U 160U
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SUMMARY OF SOIL ANALYTICAL RESULIS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP22-1112 DSY-S-TP23-0001 DSY-S-TP23-0507 DSY-S-TP23-Q910 DSY-s-TP24-01 02 DSY-s-TP24-0507
DESCRIPTION- Test Pit,11 0-12011 Test Pit, 00-1 0 II Test Pit,S 0-7 0 II Test Pit, 90-100 II Test Pit, 1 0-2011 Test Pit,S 0-7 0 II
LOCATION_ TP22 TP23 TP23 TP23 TP24 TP24
SAMPLE DATE 7/24196 7/23196 7/23196 7/23/96 7/23196 7/23196
FIELD DUPLICATE OF

lVolatiles (ug/kg)
1,1,1-Tnchloroethane 11 U 12 U 11 U
1,1,2,2-Tetrachloroethane 11 U 12 U 11 U
1,1,2-Tnchloroethane 11 U 12 U 11 U
1,1-Dlchloroethane 11 U 12 U 11 U

1,1-Dichloroethene 11 U 12 U 11_,U-,--- _�_--------t

1,2-Dlchloroelhane 11 U 12 _U +- 1_1_U,.- I- 1

1,2-Dlchloroethene (Iolal) 11 U 12.,...,U +-__-...,1_1..,..U,.-__+- 1

1,2-Dlchloropropane 11 U 12 U -'.1..,..1.,=U -I-- t
2-Butanone 11 U 12 U 14
2-Hexanone 11 U 1=-2.,-U,----I-----:1"71"7U:-----I---------t----_. -------- ._--~-~-----
4-Melhyl-2-Penlanone 11 U 12 U 11 U
~c~one--- ------------- ------- ------- 92 J - - - - - - !6 ~:!._ _
Benzene 11U 12U 11U---------- ------------- --------- ----- -- ---------- -------------------- ----- --------
Bromodlchloromethane 11 U 12 U 11 U------------ --------------- ------- -------------------------------
Bromoform 11 U 12 U 11 U
Bromomethane 11 U 12 U 11 U

1--------1

---

Carbon Disulfide 11 U 12 U 11 U
Carbon Tetrachlonde 11 U 12 U 11 U

------
Chlorobenzene 11 U 12 U 11 U
Chloroethane 11 U 12 U 11 U
Chloroform 11 U 12 U 11 U
Chloromethane ----t------------ -- 11 U - -----. --i21]"·- 11.,...,U-----1--------1

cls-1~3-DiChioropropene----- --------- - ----- ------11 U -- -i2 U- 11 U
Dlbromochloromethane ---I------:-11:-:':U---+--------+----------:1-=2-U---- -----1-1-U-----1---------
-- ------ _._--- ----- ... ~._._._._. ~--_.__ .. _-- ~ -_._- ---- ._----
EIh.ylbe~:!:1.: ._ _ _ !1 !J____ __ 12 U ...!! ~ .__ _ _

Methyl~~~~~I~ ....!! U !~!J 11 U
~~:n:.____ __ _ __ _ ___..!! ~____ _ 12 U _!! ~____ _ __ _ _ ._. _
Telrachloroelhene 11 U 12 U 11 U
Toluene -------j----------- 4 J 12 U 2 J -------------

TolalXylenes =~ .~~__ _ ~ --12U--- 2J--- ----------1

~;.:~~;;~~~~~~ropropene ::~ -...,1..:,~...:.~.,._--_1_---:,-::--:~":---------+-_-_-~_-_-_-_--.:.-=--=-==~
Vinyl ChlOride 11 U 12 U ...:1..:.1_::.U:.....- +

1
Semivolatiles (ug/k9t ~_________ __ _. . . . __ . __ . ._. . _

1,2,4-Trlchlorobenzene 370 U ___ _ ~!~ ~ ~~~~---__- _
1,2-Dlchlorobenzene 370 U 410 U 380 U
l,3-Oichlorobenzene ------ ---------------- -==-_~~u _=-= -=-=:--~-~=-- ___ 4iou-- --- - -380 U--
l:4-Dlchlorobenzene -- --- - - -----------.---- 370 U 4io U- ----- - 380 IT-
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP22-1112 DSY-S-TP23-0001 DSY-S-TP23-0507 DSY-S-TP23-0910 DSY-S-TP24-0102 DSY-S-TP24-0507

DESCRIPTION' Test PII.11 0-120 It Test PII, 00-10 It Test PII, S0-7 0 It Test PII, 9 0-10 0 II Test PII, 1 0-2011 Test PII, S 0-7 0 II

LOCATION TP22 TP23 TP23 TP23 TP24 TP24

SAMPLE DATE' 7/24196 7/23196 7/23/96 7/23196 7123196 7123196

FIELD DUPLICATE OF

2,2'-<Jxybls(1-Chloropropane) 370U 410 U 380U

2,4,5-Tnchlorophenol 930 U 1000U 960U

2,4,6=TrichiOrophenol-
--------~~_. ----- ------------- ---------- --

370 U 410U 380U

2,4-Dlchlorophenol 370 U 410U 380U

2,4-Dlmethylphenol 370 U 410 U 380 U

2,4-Dinllrophenol 930 U 1000 U 960 U-------- ---- --
2,4-Dlnitrololuene 370 U 410 U 380U------ --------.- .__._-- ----.
2,6-Dlnitrotoluene 370 U 410 U 380 U----- ---
2-Chloronaphthalene 370 U 410 U 380 U

2-Chlorophenol 370 U 410 U 380U

2-Methylnaphthalene 370 U 410 U 380U

2-Methylphenol 370 U 410 U 380 U--------- ---
2-Nitroaniline 930 U 1000 U 960U

2-Nltrophenol 370 U 410U 380U.._--------- 1--------
3,3'-Dlchlorobenzldlne 370 U 410U 380 U
- ---- --------- - _. ------- - .__._4. '_ ..'- - - - -- - ------ '- ----_._- ~- --- - . -. --_._- ------ - -------- ----
3-Nltroanillne 930U 1000U 960 U

4,6-Dlnrtro-2-Methylphenol 930U 1000U 960 U-- -- ---------- ~ ---.- -.------------------ -
~~~~~~~~-phenyle~~__ 370U 410U 380 U-------------- -------- -_. ________ --_0- ------
~~h~~~o-3-~~~yt.P.~':~~~_______ 370U 410 U 380 U--_._--_.------_. - ------ _.-- ---- --- -- ----~ ---- .. _---~ ---------- --- -----_.
4-Chloroaniline 370U 410 U 380 U--------- -- -------~_._. ------------ -- -_. .- ---- --- .. _--_._-- -----~----- - -- - . --. .._---- _._. ..-- - ----------
~Chlorop~.!:~¥!-E.~enylether 370 U 410 U 380 U---- ------370 U -- _.__._- -._-- ------ ----------
4-M~thylphenol 410 U 380 U

-- .. .- - --- - -- - -----_._--
4- Nitroaniline 930 U 1000 U 960 U---------- ---_. - ----- ------------- ------------- --- ---- --- ---
4-Nltrophenol 930 UJ 1000 UJ 960 U------
Ace~aph~~______ 370U 410 U 380U- ------- ----. -_. -- -- --- - --- --- ------ .--- - ----- - -- -~--~-~--

Acenaphthylene 370U 410 U 380 U
----_._------ -----~-----~----- ------------ ----- -- ----- ------ - ----- - ---- -----

Anthracene 370U 410 U 380 U -
Benzo(a)anthracene 370 U 410 U 380 U-
Benzo(a)pyrene 370 U 410 U 380 U -- ---------
Benzo(b)f1uoranth~e___ 370 U 410 U 380U---- - --------- -------_._--- ----- -- - -- -------
Benzo(g,h,l)perylene 370 U 410U 380U

Benzo(k)f1uoranthene 370 U 410U 380U
- --- -------- -----

bls(2-Chloroethoxy)Methane 370 U 410U 380U

bls(2-Chloroethyl)Ether 370 U 410U 380 U
-

97 Jbls(2-Ethylhexyl)Phthalate 110 J 6S J ---
Butylbenzylphthalate 370 U 410U 380U

Carbazole 370 U 410U 380U
------ ------------ --------_. -------------- ----------- - _.- ------_._--

Chrysene 370 U 410 U 380 U
DI-n-=i)utylphlhalaie" ---------- ------------ ------- ------_._-- --------- -_.----1---------- ---- -------

370 U 410 U 380 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER. DSY-S-TP22-1112 DSY-S-TP23-0001 DSY-S-TP23-0507 DSY-S-TP23-0910

:-D::-E.S::-_C::-::R:::-I.,--P::-::TI_O_N 1T=esI:=P,--It..:..'_11_0-_12_0_ft__ I:T:=es==t,::-P__II-'-.,0'_0---.:...1-"--0__" __ET:::::esI=-P.:.:.II.:....:5__0-__7--.:...0.:.:.ft__t:T:=es==t-;::-P.-:II. 9 0-10 0 II
LOCATION: TP22 TP23 TP23 TP23
SAMPLE DATE 7/24/96 7/23/96 7123/96 7/23/96
FIELD DUPLICATE OF'

DSY-S-TP24-0102
Test PII. 1 0-20 ft
TP24
7123/96

DSY-S-TP24-0507
Test PII, 50-70ft
TP24
7/23/96

_·_------1

Di-n-octylphthalate 370 U 410 U 380 U
Dlbenzo(a.h)anthracene 370 U 410 U 380 U
Dlbenzofuran 370 U . ---41.,...0.,...U,.-----l----380,.-.,--,,--,-U.,-------I--------1

Dlethytphthalate 370 U 410 U 380 U
Dlmethytphthalate 370 U 410 U 380 U
Fluoranthene 370 U 410 U 380 U
Fluorene 370 U 410 U 380 U
Hexachlorobenzene 370 U 410 U 380 U
Hexachlorobutadlene 370 U 410.,--.,--U,.-----t-----:3::-::8==0·.,.U.,-------t-----------l

-------
~~~lorcx::y.c.!?~n~~lene ~ . ~!~~____ _ .~~~~ ~~~~ _

~::n~~~O,~;:~~:yrene ~~~ ~ :::-:~:-:~=:-------+---=~-=-::-:::~---t--------I
Isophorone 370U 410U 380_U

f
+

N-Nrtroso-DI-n-Propytamlne ~!~ U ~1~_~ .__~~~ I

N-Nrtroso-dlphenytamlne 370 U 410 U 380_~U7 + 1

~!.p_h~alen~ __ .. _ __ _ __ _ _ ~!~ L! _____ _~IOU 3~0 U
Nitrobenzene 370 U 410 U 380 II

~~r~~~~~~.oE!~!1~~_._ .. ~3~~ ~~.~__ _ _ ~~~~. _
Phenanthrene 370 U 410 U 380 U
Phenol -. -----370U--- ---4iou---- ·----380-U--- ---·------1

Pyrene 370 U 410 U 380 U
~'!IXI!i~T~-·_~:=~_==~~-_-.:~--·------- .~ ------------.-- ------------ _
~~uty~~~n__. ._._ __ .~~ ~~ . . . . ~~ ~~ ~<?~~ . . . _
Monobutyilin 49 UJ ._~~~L__ 50 UJ 1

Telrabutyltln 38 J 49 U.~J +-___:3:.,--::-3:=,J,.----+--------1
TII~tyIt~ . . ~~~ . ~~~J. 50 l!_J ._. . 1
Pesticides/PCBS4,4::000 - ------ --..---.-- - ------- - -. 35 U- - ---- -- -- - ------ - ------- 35 U --- - ---- - 34 UJ - --- - -- --------.---
4;4::00E--------- ----..------- - ----3S·U--- - ---------'35 U -- -- - -- ---34UJ--- - - ---------
----- - ---_..__._----- ------- -- - ----- - - ------ - _._--- -- ----------- --- - - - .-. . --------
4,4'-00T 35 U 35 U 34 UJ

. ~ . ~ . - - ----- --- --- ------. --. - - -- - - - -.---- - - --- -- - .- . - - - -
Ald"n 1 8 U 1 BU -+ ----,1---:8--:U---:J.,----__-t- 1
alpha-BHC 1 8 U 1 8 U 1 8 UJ
alpha-Chlordane 1 8 U 1 8 U 1 8 UJ

fAroclor-!016 ~~____ 35 U 34 UJ
Aroclor-1221 35 U 35 U 34 UJ
~rociOr~i23~--=--===----== ==~~=-~ ~~-=:..--- 3~ Q-----.------- ------ ----3S·U...-·- -- -----34:UJ ------= ==--------
Aroclor-1242 35 U 35 U 34 UJ
:Aroclor-1248-------- ------ -·-·---35U-- ··.. ----35U... ·· -- ·-·----34UJ------ -------.-
-----.------- ---------.---- -- - _·_-------1
Aroclor-1254 35 U 35 U 34 UJ
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER
DESCRIPTION
LOCATION'
SAMPLE DATE
FIELD DUPLICATE OF'

DSY-S-TP22-1112
Test Pit, 11 0-120 It
TP22
7/24196

DSY-S·TP23-0001
Test Pit, 00-1 0 It
TP23
7/23196

DSY-S·TP23-0507
Test Pit, 50-70 It
TP23
7123196

DSY-S-TP23-0910
Test Prt, 90-100 It
TP23
7123196

DSY-SoTP24-01 02
Test Prt, 1 0-20 It
TP24
7/23196

DSY-S-TP24-0507
Test Pit, 50-70 It
TP24
7123196

~roclor-1260 35 U 35 U 34 UJ
beta-SHC 1 8 U 1 8 U 1 8 UJ
Decachloro~lphenyl 3 5 U 3 5 U 3 4 UJ
della-BHC 1 8 U 1 8 U 1 8 UJ
Dleldnn 35 U 35 U 34 :'":U:-;-J---j--------I

--1---------- ----- ,..,----1---------+---
Endosulfan I 1 8 U 1 6 U 1 8 UJ
Endosulfan II 3 5 U 3 5 U 3 4 UJ
Endosulfan Sulfate 3 5 U 3 5 U 3 4 UJ
Endnn 3 5 U 3 5 U 3 4 UJ

~!,~~I~~~:~yde _ __. ~ ~ ~____ __ _ ~ ~ ~ ~~ ~~ _
Endnn Ketone 3 5 U 3 5 U 3 4 UJ--------------.. ---------- - ------- ----- --- - - --- ---- ----- ------ -----------1
gamma-BHC ! ~~ .. ! 8~ • ! ~LJ~ _
g_~~~~-~h!?r~an: __ ___ __ _ ,__ _ _ 1 ~ LJ____ ___ _ __ __ __ _! ~ U __ __ ! ~ LJ~ __ __ __ . _
~:p~~~~~r _ _! ~ LJ ~__ _ 18 U _ __ __ ! ~ LJ~ _
Heptachlor Epoxlde _ _ ~~ U ! ~~ . .-!~ _~_J _

~':!~0llY.~~lo.r __ __ 18 U 18 U 18 UJ
Toxaphene lRO U 180 LJ 180 UJ

. ---_. - .- --- -
TAL METALS (mglkg)
Alumlnum,lotal 10000 7830 6060 5810 4940 5920
Antimony, total 104UJ 78UJ 106UJ 87UJ 81UJ 78UJ
Arsenic, total 7 8 8 J 5 5 4 6 J 5 7 J 5 1
Banum, tolal 249-----=---151-:1--- 10 1 --------lOi -- - --------13T---- - -17:0:':9::-----

Beryllium, total 035 J ~!..:!..._ 022 J 024 J 025 J 023 J
~~~~: ~~ 0~~~ __ 0 45 U ~ ~!_ L!~ -- --------- -o}u"-- ---- -----_~46_U-- --- - 045 UJ
CalCium, total 529 571 556 493 318 - ---635 -------
Chromium, total 146 92 84 7 63 95
Cobalt, total 138 J 9 8 8 9 8 3 9 7 J-----
<?~pp.:r,_lo!al 168 193 !~l.______ __!~~_ _ ~07________ 1.-::3-,:-4::-- _
Iron, total 25600 19400 18900 16200 11700 18200-----
Lead,total 86 108J 73 62J 75J 63

MagneSium, !otal______ 3460 ~___ _ 2180 3~~l!. 1920 -:22:-:-:-80-,- 1
Manganese, total 549 J 340 J 308 218 J 400 J 210 J
Mercury, total 008 UJ 005 J 0 1 UJ 006 U 005 U 008 UJ
NICkel, total 25 17 J 141 141 UJ 157 UJ 144

-- -- ---------- ----------- ------------ --------- -- --~-,-----

PotaSSium, total 639 448 314 306 407 361._------------ --------------------- ---_.- --------------- --- -------------
Selenium, tolal 0 8 U 063 J 1 1 067 U 0 69 J 06 J
Silver, total -----12 U------ - -----09U-'----- --~12u-------- --------i'iT -- --- 093ij -- -09U--------

Sodium, total 59 U -- 324 525 U --42"5--------- ---23-1--------- 33 2 U

Thallium, total 1 2 UJ 09 UJ 1 2 UJ 1 UJ 093 UJ 09 UJ

54



SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER' DSY-S-TP22-1112 DSY-S-TP23-0001 DSY-SoTP23-0507 DSY-S·TP23-0910 DSY-S-TP24-01 02 DSY-S·TP24-0507
DESCRIPTION. TestPIt,110-120ft Test Pit, 00-1.0 ft Test Pit,S 0-7 0 ft Test Pit, 90-100 ft Test Pit, 1 0-20 ft Test Pit,S 0-7 0 ft
LOCATION TP22 TP23 TP23 TP23 TP24 TP24
SAMPLE DATE 7/24196 7/23/96 7/23/96 7123196 7123/96 7123/96
FIELD DUPLICATE OF.

Tin, total 8UJ 6UJ 81 UJ 62UJ 62UJ 6UJ
Vanadium, total 161 J 122J 93 76 9J 109 J
Zinc, total 522 424 351 332 401 36.8
TCLP Melals (uglL)
Arsemc 4U 4U 58J
Banum 140 U 151 U l09U

Cadmium 3U 3U 3U-.
78 UJ 6UChromium 63UJ

,..--- -
16UJ 36ULead 52U

Mercury 01U 01 U 01U

Selemum 7 UJ 4U B3 U

Silver 6U 6U 6U

TPH USING IR (mg/kg)
------ ----290---- -------------_. --- - -- - ----- --- -- .. - ---.-----_...

lBOU lBOU
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER
DESCRIPTION'

LOCATION
SAMPLE DATE

DSY-5-TP24-1 OIl DSY-S-TP25-a507 DSY-SoTP25-1 OIl DSY-S-TP26-0001

~T_e:"sl:-P_It.:.., _10_.~_I_I_0_1I ITest Pit, 5 ~7°II Test Pit, 10 ~11 °II Test Pit, °~1 011
----I

tP24
T,-P-25--'-------ilcc

T
-
P25
=--'------- TP26

7123196 7/25/96 7125196 7/26/96

DSY·S·TP26-0305 DSY-5-TP26-0406

Test Pit, 3 ~5°II Test Pit, 4 D-6 °II
T-P26------·T==P26~-'------1

7129/96 7/26/98

FIELD DUPLICATE OF:

rJolatiles(uglkg)
1,I,I-Trlchloroethane 12U 11 U 110U
1,I,2,2-Telrachloroethane 12U 11 U 110U
1,1,2-Trichloroethane 12 U 11 U 110 U
l,l-Dichloroethane 12 U 11 U 110 U
1,l-Dlchloroelhene 12 U 11 U 110 U
1,2-Dichloroethane 12 U 11 U 110-U
1,2-Dichloroethene (total) 12 U 11 U 110 U
1,2-Dlchloropropane 12U 11 U 110U
2-Butanone 12 U 11 U 110 U
2-Hexanone 12 U 1-:-1-,-U,-----t----:1-:'1=0.,.,U-:'J---1--------l

4-Methyl-2-Pentanone 12 U 11 U 110 U
~ceton~ . _ ~~~ ~!_~.. !~-=~7~:-_---__-1--------1

Benzene 12U 11 U 110U______________________._. ._ _ ~ . ~__ .4_ ... ~ ~ _

Bromodlchloromelhane 12 U 11 U __-t- 1_1..,.0-,-U-,----__+- 1
Bromoform 12U llU 110U
---- - - -- - -
Bromomethane 12 I J 11 lJ 110 U

Carbon Disulfide 12 U 11 U 110 U
---'-'-"-" ------ --- ---------- -------- ----_._---- --- -----,.- ------ ------------ -----------
Carbon Tetrachlonde 12 U 11 U 110 UChlorobenzene----- - ---- - ---------- ----- ---------- -----12U- ------ -- --- --"ii jj------ ---iiou------ -----------1
-------------- ------~----- - ------- --------------- - ----- - - - -- - .-- ----_._-_... --- ---
Chloroelhane 12 U 11 U 110 U------------- ------------ ~~------ ------- ----------- --~-------------------------
Chloroform 12 U 11 U 110 U- ._._ .. - - ~---- ~ -- -- -- -- -- _. ----- . . - -- --
Chloromethane 12U 11 U 110U

---- ---- ----------------- ---- ----------------------
cis-l,3-Dlchloropropene 12 U 11 "'U t-__-,-I_.,.I=O.,.,U,---__+- t
Dlbromochloromelhane 12 U 11 U 110 U
Ethylbenz~~t: __ __ __ _ ~ ~ ,-! - __---i.,.I.,:U:----+--_~-_-:~=~-;_~'--__-_-_-_-_-_-t_-__--_-_-__-_-=====1
Methylent:Chl~I~!:_.______ __ __ _ .. 1~~_______ 11 U ~I~!J _
Styrene _ 12 U ~! ~. 1~~~ 1
Tetrachloroethene 12 U 11 U 110 U------------- ------------- -- - -- - - -- ----- ----- ------ -- ---- ------ - - - - - ------- -- - ---- -
Toluene 12U 11 U 110U_
----- -- - ----- ------ --- ----------- - ------------------ -------- - - - -- - - .--- ---- -- ----------- -- --------1
TotalXylenes 12U 11 U __-t- 1.,5-,-0-,----__-I 1
rans-1,3-Dlchloropropene 12 U 11 U 110 U

Trichloroethene 12 U 11 U 110 U
Vinyl Chloride .________ 12U 11 U 110U

Semivolaliles (ug/kg) -:=--:-:-:-__I-_---:=::-:-:~.__I ~

!,2,4-Tnchlorobenzene __ _ _ 400 U 350 UJ 3900 U
1,2-Dlchlorobenzene 400U --350uT------ ---3900U----- --------------
l;3-DiChiOrOileriZene------- ----------- -- - - - - -------- ----400U---- -- ----_. 35Q-UT 3900 U - ----------

l,4-Dlchlorobenzene 400 U 350 UJ 3900 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER
DESCRIPTION

LOCATION
SAMPLE DATE-
FIELD DUPLICATE OF

DSY-S-TP24-1011
Test PII, 100-110 II

TP24
7123/96

DSY-5-TP25-0507
Test PII, 50-70 II

TP25
7/25/96

D5Y-S-TP25-1011
Test PI1, 100-110 II

TP25
7125/96

DSY-5-TP26-0001
Test PII, 00-1 0 II

TP26
7126/96

DSY-S-TP26-0305
Test PII, 30-50 II

TP26
7129/96

DSY-5-TP26-0406
Test PII, 40-60 II

TP26
7126/96

---- ·_-------1

2,2'-oxybls(l-Chloropropane) 400 U 350 UJ 3900 UJ
2,4,5-Tnchlorophenol 1000 U 890 UJ 9900 U
2,4,6-Tnchlorophenol 400 U 350 UJ 3900 U
2,4-Dlchlorophenol 400 U 350 UJ 3900 U
2,;j:Di;;;elhYiph~n-01 --- - --. - -------- ----_~~_=_=_ -_._-_-~---- -- ------ 400 ~ . . ~50 ~ ~~ ~__. -_.-_.-_-__-_-_--_-_.

2,4-Dlnllrophenol 1000 UJ 890 UJ 9900 U
2,4-Dlnllrotoluene 400 U 350 UJ 3900 U
2,6-Dlnllrotoluene 400 U 350 UJ 3900 U
2-Chloronaphlhalene 400 U 350 UJ 3900 U
2-Chlorophenol 400 U 350 UJ 3900 U

~:~~!~l~n~~~~~~~~~. .__._ '_ . ~~ _. . ._...~~~~. 1~ . _
2-~elhy~p~~~________ ... _ 4?OY. . 350 UJ 3900 U
2-Nltroamhne 1000 U 890 UJ 9900 U----- ---------- .------------1
~:!'lI~roph~n~I_____ 400 U 350 UJ __ ~~ ~._ ._
3,3'-Dlchlorobenzldlne 400 U 350 UJ 3900 U

'-'----1------------ ---------- -.--- ------ -- ----- ---.--- --- .----- ---------- - .--- ---- ------ ... --
3-Nllroamhne 1000 U 890 UJ 9900 U
7;;--=--.,--::-:-::-:7"-:-:--;---- .------ ._----.. - . --------. ------.. - .•- -- - - - - - - -- .-- - - .-- -- - . - ---•.._- -- -
~,~.-Dlnltro-2-Methylphen~L 1000 U 890 lJ-l 9900 U

~~romoph~y~phenyle~~ . . 400 _U__ __ _ _~~ ~~ ..._~?O0 .t-! _
4-Chloro-3-Methyfphenol 400 U 350 UJ 3900 U
4-Chloroamhne 400 U 350 U.1 3900 U
4-Chlorophenyf-phenyfelher --- -- . 400 U----_. --- -.. -350 ijj ------ ---3900 ""U--- I---
14-~-;M'7e-;Clh:-Y-:-lp-;-h-en--'o'-;-I-'----'-----j-_·---------- ---------- ----4OQu·----._ -_-._-·=~~~.Q:L~--- . 3900 U
4--:-:-:-NII.:..:ro'"'"'a""m.:..:hn""'ec.:..:....-----I-------·------- --·---------+----:-1""00='=07U,------ 890 U.1 ---t---,9~90=-:-0:-cUc:----+-------1

~!i~r.oph~~'!!.. ._. . __ . _ .. __ _ . 1~~0 U.1 ----~-9~-UJ----j-_-_-_-.--;~:::~c::-~_0;;-_;-;~-.-_.- __-.-__-t----.-.--.. -....- .. '
Acenaphlhene 400 U 350 U.1 3900 U
A=-c-'-e--n--'ap'-:h-':l:h-'-Y-:-'Ie-'-n-e---'--- .---.--.----- ----------1-----400 U---- --- '--350'W--' 3900 U

'A=-n:7th-ra-'-c-en-e'---------t-----·---· ---- ----------!-----:-4O~OocU~----- 350 U.1 900.1
,,-------------1-------.--.- - ----------1
~~~~(~)~~lhracene ..__ ... _ 4~ J ~~ ~ ~~_O_O ~ -. .. .. _
~~~~!~)~y~~~~. _ _ 42.1 50.1 3900U
Benzo(b)nuoranlhene __ _ '70 j------ -- 6_6_:1 -- ------3900 u· --- --- --- ------
Benzo(9!h,l)peryfene . . 400 UJ __~~!:! _ 3900 U

Be~o(k)nuor~lhe!:~_. ._._. .. . __ . 400 UJ 350 U 3900 U
blsF-Chloroelhoxy)Melhane -··---------·-------400U------· - ---35OU.1 ---·------3900U·· -... --- ------.-.. -
blsF-Chloroelhyl)Elher ---- ------.- --- - - .---------- - --'4OQ·U------- -. -. -- 350ui --.-- - ---'3900 U..---- --- --- - ------ -
bls(2-Ethylhexyf)Phthalate 4OO.!:! 3_5_0.t-!~_ .. 3_900_.t-!. . _

~~~~~phthalal~ 400 U 350 U.1 3900 U
Carbazole 400 U 350 U.1 3900 U

----.-----t------=-,----.-- --------- -- _·-·-------1
Chrysene 67 J 46 .1 3900 U
DI-n-buly1phthalale 400 U 350 U.1 3900 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER
DESCRIPTION
LOCATION.
SAMPLE DATE
FIELD DUPLICATE OF.

Dsy-5-TP24-1 011
Test PR, 100-11.0 It
TP24
7123/96

Dsy-5-TP25-{)5()7
Test Prt, 50-7.0 It
TP25
7/25/96

Dsy-s·TP25-1011
Test Prt, 100-11 0 It
TP25
7/25/96

Dsy-5-TP26-OOQ1
Test Prt, 0 0-1 0 It
TP26
7126/96

Dsy-5-TP26-0305
Test Prt, 3 0-5 0 It
TP26
7129/96

Dsy-5-TP26-{)4()6
Test Prt, 4 Q-6 0 It
TP26
7/26/96

DI-n-octylphthalate
Dlbenzo(a,h)anthracene
Dlbenzofuran
Dlethylphthalate
Dlmethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadlene
Hexachlorocyclopentadiene
Hexachloroethane

~den~~~d)pyren:_. .• _
Isophorone

~~rtro~~~n-Propyla~ln~ __'I _
N-Nrtroso-dlphenylamlne
Naphthalene
Nrtrobenzene
Pentachlorophenol _. 1 _
Phenanthrene
Phenol

400 UJ 350 U 3900 U
400 UJ 350 U 3900 U
400 U 350 UJ 3900 U
400 U 350 UJ 3900 U
400 U 350 UJ 3900 U
97 J 140 J 3900 U

400 U 350 UJ 2100 J
400 U 350 UJ 3900 U
400 U 350 UJ 3900 U
400 U 350 UJ 3900 U
400 U 350 UJ 3900 U
400 UJ .. - --- "350 li--- ---3900U --- _ ...--------

---400:= U 350 UJ 3900 U

400 U 350 UJ 3900 U
--- ---- ~-- -----:4OO-==-·U,-c-- - 350 ljj -- --- ------3900 U- .. -- --- -.------.

400 U • --'-'-350uj--- -- 2200 j--- \..

____.__I ---,4OO_U ~~ UJ 3900._U__. ------------1
1000 U 890 UJ 9900 U

------------1----C.-=-81:- '-c
J
::.-.--- -..--.-- -82 J 4800

-·------+----:4OO=--:U----- -----35-0 UJ 3900 U

120J 110J 460J-------f----C.:::.::..::....-.-- ----.:...::....:c---.l----...::...--.-t--------l
Pyrene
ButylTins
Dlbutyltln
Monobutyltln

~~!~~~~r:! .. _ __ . . .. "._. . __ __ _ _
!~~~~~------ ---_..__.._--- ---------_ ..
Pesticides/PCBS

sou
50U
50 U

- ---- - --- --- --------- - <-

50 U------- .. ----1-----

49 U
49 U
49 U

49U

50U
sou
50U

--~._--- . -- - -- -
SOU

~:~:~~~.. _- -----_ ... -- _ .... _.__._._.. _-----~~ ~~~_ .. _- -_..._-~~- --------
4,4'·DDE 4 U 35 U 4 U4,4'=00T -. ---.------- ._- .. - -. -- .-. --. -'--" -----'4U- ':3 5ii -- - --- .- --"-"4 U"-------
Aldnn 2 1 U 1 8 U 2 U
r-a.:::lp::.h::.:a.-B-H-C--·----------------- ·-----------·-·----2'1 U . ----.- 1au ----..----- 2U -----
Fa::!:,p::':h=-a--=C:":hl-=or-:d-an-e- - ----l-·--------t·-----=2·1-U-·---. --"-"-l-a ij"-----2ij---'
Aroclor·l016 40 U 35 U 40 U
Aroclor-1221 40 U 35 U 40 U

----:-=--:----- - _ ..- -- -- _.--_._- --------._---
~f_1232--· 40 U 35 U 40 U
Aroclor-1242 ----I----------I-----------+-----:4O:::-:":U 35U 40U
r-
A

::.:rroc=lo.:.r-::.:12=--48:.=...----- --------------1--------- - 40 U ---- -'35'U -4O.:::..:U=----l--·-------1
r-
A
::.:rroc=lo=-r-.:l-=254==---·--·----- ----------1-- ----·-----·-II------:

4O
=,-cU -- .. - ..- -- ..--- "-35U" ---- ----..-40U--·-~-
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP24-1011 DSY-S·TP25-0507 DSY-S-TP25-1 011 DSY-S-TP26-0001 DSY-S-TP26-0305 DSY-S-TP2fH)4()6

DESCRIPTION Test PII,100-11 Olt Test PK, 50-70 It Test Pit, 100-11 0 It Test PII, 00-10 It Test PII, 30-50 It Test PII, 40-60 It
LOCATION TP24 TP25 TP25 TP26 TP26 TP26

SAMPLE DATE 7/23/96 7125/96 7125196 7126/96 7129/96 7126196
FIELD DUPLICATE OF

Aroclor-1260 13J 35U 40U

beta-BHC 21U 18U 2U
--- --- ------ -- ". -- - ~- -- - - - - -------- -- ------_ .. _- --- - .-- - ._- - - .._.- - ----- - -- - --- - . - -- .- --- ---- - --~------
Decachlorobiphenyt 4U 35U 4U

Qelta-BHC 21 U 18U 2U

Dleldnn 4U 35U 4U

Endosulfan I 21 U 18U 2U

Endosulran II 4U 35U 4U---------
Endosulran Sulfate 4U 35U 4U

Endnn 4U 35U 4U
-

Endnn Aldehyde 4U 35 U 4U

Endnn Ketone 4U 35 U 4U

gamma-BHC 21 U 18U 2U
- --- -----

gamma-Chlordane 21 U 18U 2U

Heptachlor 21 U 18U 4------ - --- ---f-------
I-!.~~':'.<:~~?r E~~!~~ 21 U 18U 2U

----- -- -~--._- -- -- .. _- - -- -- -------- - - ----~.- _._- - - - -------- ---------------- ----------
MelhoKYchlor 21 U 18 U 20 U

Toxaphene 210 U 180 U 200 U.--- - ---------- ---.
!~L_~ET~~S(mg~, .. _-----
~~mln~~~~_____ 6600 11100 10800 3810 1690 10100----------- --- --
~~tl"!~L!?!~ _____________ 78 UJ 113 UJ 105 UJ 94UJ 97 UJ 105 UJ----- - -- - --- --- ... ---------. -_._~---_._------ - _. - - .---_._- ---------- -----. - ._-- ----- --------
Arsenic, total 34 156 13 26 12 J 42------ - --- ----- -------------- ----- - - ---- ---- ----------.- .._. o· ______________

--- ------------ - -.- ~---~-----
Barium, total 127 185 184 135 97 287

- - - ---- ---+--+ - --- -- -- -- -- -~- - - ++--- _. - . --- --- -----------
~erylllum,lo~____________ 027 J 044J 038J o29J 019 U 044J

--- ---------_._- ---- ---- -+-----+------------- ---------
Cadmium, tolal 045 UJ 12UJ 061 UJ 054UJ 056 U 06U

-
~~bum,~~_____ 480 1160 1650 674 1590 1100-- ----~--~ ----------+ - -- ------ -------- ----- - - ------- - ~ - -- - ----+------- - ----- .- -- ------- .-- - -------
Chromium, lotal 9 101 13 64 22J 148

-~----- ----7-2J ----- -- -------- ----_. __ . --- - -- - - -- -- - ----
Coban, total 131 101 J 33 1 1 J 115

Copper, lotal 196 279 251 129 349 219

Iron, total 17100 27400 24800 7770 4060 25500

Lead, total 79 264 186 97 32J 75J--
MagneSium, lotal 2290 3220 3240 1170 534 2850

Manganese, total 213J 377 378J 157 108 342
Mercury, total ____ 009 UJ oasu 011 U 009U 005U 006

--- -- -------
Nickel, total 143 227 20 78 23J 188J

Potassium, total 301 350 363 397 265 469
-

Selenium, total 06U 087 U 086 J 072U 075U 081 J

Sliver, total 089U 13U 12U 11 U 11 UJ 12UJ- --
Sodium, total 289U 669 UJ 978 451 U 226J 591

Thallium, total 089UJ 13U 12UJ 11 UJ 11 U 12U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-5-TP24-1011 DSY-S-TP25-0507 DSY-S-TP25-1011 DSY-S-TP26-0001 DSY-S-TP26-0305 DSY-S-TP26-0406
DESCRIPTION' Test Pit, 100-11 0 It Test Pit, 5 0-7 0 It Test Pit, 100-11 0 It Test Pit, 00-1 0 It Test Pit, 30-50 It Test Pit, 40-60 It
LOCATION TP24 TP25 TP25 TP26 TP26 TP26

.-
SAMPLE DATE. 7123196 7125J96 7125196 7/26/96 7129196 7126/96
FIELD DUPLICATE OF'

Tin, total 6UJ 8.7U 8.1 UJ 72UJ 75U 8.1 U

Vanadium, total 95J 176J 15.2 J 68 44J 18.2 J
71nc, total 354 621 567 443 10J 801

TCLP Metals (uglL)
ArseniC 167 U 4U 4U
Banum 129 U 411 133
Cadmium 3U 3U 3U
Chromium 6U 6U 6U
Lead 219 29 17 UJ
Merc~rr_. _____ .. ______ 01 UJ 01 UJ 053UJ------- -._-------- --, -. --- - ----- ----- ------ --------------- --------------- --- -
Selenium 4U 81 42UJ
Silver R R 275UJ
TPH USING IR (mglkg) 150 320 2200
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP26-091 0 DSY-S-TP27-QOO1 DSY-S-TP27.{)5()7 DSY-S-TP27-1011 DSY-5-TP28-0001 DSY-S-TP28-0507

DESCRIPTION Test Pit, 90-100 II Test Pit, 0 0-1 0 II Test Pit, 50-70 II TestPrt, 100-11 Oft Test Pit, 00-1 0 ft Test Pit, 50-70ft

LOCATION: TP26 TP27 TP27 TP27 TP28 TP28

SAMPLE DATE· 7/26/96 8/22196 8/21/96 8/21/96 8/21/96 8/21/96
FIELD DUPLICATE OF:

~olatlle6 (ug/kg)

1,1,1-Trichloroethane 11 U 11 U

1,1,2,2-Tetrachloroethane 11 U 11 U

1,1,2-Tnchloroethane 11 U 11 U

1,1-Dlchloroethane 11 U 11 U

1,1-Dichloroethene 11 U 11 U

1,2-Dlchloroethane 11 U 11 U

1,2:Dlchloroethene (total) 11 U 11 U
- ------- ----

1,2-DlChloropropane 11 U 11 U

2-Butanone 11 U 11 U

2-Hexanone 11 U 11 U

4-Methyl-2-Pentanone 11 U 11 U

Ace~~_______.
- _.. -- -- -~~--- - --- - --- --- -- ---- -

11 U 11 U
- - -- -- ------- -----.---- ----

Benzene 11 U 11 U--------- ------- ----------- - -- --------- ---- - ..-- -- ----- -~---------------- _. -------------
Bromodlchloromethane 11 U 11 U

Bromoform 11 U 11 U

Bromomethane 11 U 11 U

Carbon Disulfide 11 U 11 U

Carbon Tetrachlonde 11 U 11 U
-~-----

11 UChlorobenzene 11 U
Chloroethane 11 U 11 UJ

-- ---------- ---~---------
Chloroform 11 U 11 U

Chloromethane 11 U 11 U.-
11 Ucls-1,3-Dlchloropropene 11 U

Dlbromochloromethane 11 U 11 U- . ------~-

__ • ______4 ___________

Ethylbenzene 11 U 11 U
---- . -----_.------ --

Methylene Chlonde 11 U 21 U
--

11 U~T~~~___.__ __ 11 U
------ -- - - -- .--- --. - - .. --------- --------- -- -- -- .--- - ----- -- ------

Tetrachloroethene 11 U 11 U
-------- ----------- ---- - -

Toluene 11 U 11 U

Total Xylenes 11 U 11 U-- ---------. --_.
trans-1 ,3-Dlchloropropene 11 U 11 U

Tnchloroethene
- -~--

11 U11 U

Vinyl Chlonde 11 U 11 U

~olatiles (ug/kg) ------- ------
1,2,4-Tnchlorobenzene 350U 3700 UJ

1,2-Dlchlorobenzene
---

3700 UJ350U
1,3-Dlchlorobenzene

---
3700 UJ350U ------ --- ---

1,4-Dlchlorobenzene 350U 3700 UJ
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER
DESCRIPTION
LOCATION
SAMPLE DATE
FIELD DUPLICATE OF

DSY-S-TP26-0910

Test Prt, 90-10 °It
TP26
7126/96

DSY-S-TP27-QOOI

Test Prt, 00-1 °It
TP27
8/22196

DSY-S-TP27-0507

Test Pit, 5 0-7 °It
TP27
8/21/96

DSY-S-TP27-1011
Test Prt, 100-110 It
TP27
8/21/96

DSY-S-TP28-QOOI

Test Pit, 0.0-1 °It
TP28
8/21/96

DSY-S-TP28-0507

Test Prt, 50-7°It
TP28
8121/96

2,2'-oxybls(I-Chloropropane) 350 U 3700 UJ

~,~,5- T~!~~':'~~~~~~~. . . .._ ~?~ ~ . ... . 9_2_00_ ~~ 1
2,4,6-Trlchlorophenol 350 U 3700 UJ
2,4-Dlchlorophenol 350 U 3700 UJ
2,4-Dimethylphenol 350 U 3700 UJ
2,4-Dlnrtrophenol 870 U 9200 UJ
2,4-Dinrtrotoluene 350 U 3700 UJ
2,6-Dlnrtrotoluene 350 U 3700 UJ
2-Chloronaphthalene 350 U 3700 UJ
2-Chlorophenol 350 U 3700 UJ
2-Methylnaphthalene 350 U 3700 UJ
2-Methylphenol 350 U 3700 UJ
2-NrtroaOlhne 870 U 9200 UJ
2-Nltrophenol 350 ~U /- 1. + 3_7_oo_U_J

1
.

t
3,3'-Dlchlorobenzldlne 350 U 3700 UJ3:i\htroomii;;e--··------· -- ------- --- -. -- 870 ij---- ------------ .. -. - -.. - - ------.-- ---9200~_.

4,6-Dlnrtro-2-Methylphenol 870 U 9200 UJ
4-Bromophenyl-phenylether 350 U 3700 UJ
4-Chloro-3-Methylphenol 350 U 3700 UJ
4=ciijoroanlllne--------· ------ --------.-- ----- - --- -350 u---- - ------------ --3700--UJ--- -_.
--- .. ~ .... - -----_. ----- - - . -_. --- -- ...
4-Chlorophenyl-phenylether 350 U 3700 UJ
4-Methylphenol ---------- --------350·U------------------ --.---- - ....-.- ---- ---370oijJ-----.. -- ..----------
4-Nrtroan,i,n~-- ..- - .. -. -. -- -- ..--- ---- - 870 ij ------ ---------. --- - .... --- -. -- ---·9200 LiT----- --
- - . - "- - --- ---- - --- -- .. . - - ---- - __A. - . - - _. -
4-Nllrophenol 870 U 9200 UJ
Acenaphthene------ -- ---350'U 3700 UJ

Acenaphthylene=--=-~==-::--=--==~-==~ _=.- _~_: ~~ ~-=.::= ===----=:=:~~~ ~- ... -------- ~=~~~?~ ~~-~:~-:- .- ------------
Anthracene 350 U 3700 UJ

--..::..c:..::.....::---·l--------- --------------+----=---c-,.---+---------I
Benzo(a)anthracene ~~~ ._____ . . t 7:::1,:=0..:,J . 1
Benzo(a)pyrene ~50 U .. 68~~ .
Benzo(b)nuoranthene 350 U 1000 J--------------- ~- --- -~~---- ----~------- --- - - -------~--- - .- -------------
Benzo(g,h,l)peryiene 350 U 3700 UJ
Benzo(k)nuoranthene 350 U 3700 UJ
bls(2-Chloroethoxy)Melhane 350 U 3700 UJ
bls(2-Chloroethyl)Ether 350 U 3700 UJ---------+---=.,..,...,.,..,._- - ----------
bls(2-Ethylhexyl)Phthalate 350 U 3700 UJ
BU!Y1benzylphthalate _ 350 U 3700 UJ
Carbazole 350 U ------------ - -------- -------- --3700uj---·
Chrysene --------- ----- ~------.----- ---- -- 350 U ----.- - -- - ----- - 690J----- - -~-

DI-n-butylphthalate ------- ---.-.------- .---- :3:..::5:..::0..:.U~---f-----------·_--- ------------..·-----l----=-
37

=c
00
::c:-:

U
.,.J,.---- ----------

62



SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER
DESCRIPTION
LOCATION
SAMPLE DATE
FIELD DUPLICATE OF

DSY-5-TP26-091 0 DSY-S-TP27-0001 DSY-5-TP27~7 DSY-S-TP27-1 011 DSY-5-TP28-0001 DSY-S-TP28-0507

Test Pit, 9 0-10 0:-'" I=Tesl=:-P....:Il,...::0...::0-_l:-0:-"~ __!=T=esl=-P....:Il,_S_.0-_7_0_"__-+.:T:=esl~P_Il,-,1_0_0-_1_1_.0_" I=Tes=t:-PIl...:c,_o_0-_1_o_"__---tT::::esl=-P-'Il,'-S_.0-_7_o_fl 1
TP26 TP27 TP27 TP27 TP28 TP28
7/26/96 8122196 8/21/96 8/21/96 8/21/96 8/21/96

DI-n-octylphthalate 350 U 3700 UJ
Dlbenzo(a,h)anthracene 350 U 3700 UJ
Dlbenzofuran 350 U 3700 UJ
Diethylphthalate 350 U 3700 U':-J---+---------1
Dlmethylphthalate 350 U 3700 UJ
Fluoranthene 3S0 U 1400 J
Fluorene 3S0 U 3700 UJ
Hexachlorobenzene 350 U 3700 UJ
Hexachlorobutadlene 3S0 U 3700 UJ
Hexachlorocyclopentadlene 350 U 3=7,::,oo:7CU::,.:J,-__f 1
Hexachloroethane 350 U 3700 UJ
Indeno(1,2,3-cd)pyrene 350 U 520 J
I:-Is-o-ph:-o-'ro-'n'-e'----'-'·-"------I-------·-· -----3SO·U 3700 UJ

N-Nllroso-DI-n-Propylamlne 350 U 3700 UJ
N-Nllroso-<llphenylamlne 350 U ------ -3700UY-- ---------t
Naphthalene 350 U 3700 -UJ--- ----------1

I:-
N
:-:
rt

-'--ro7t>e-nz-e-ne--------f---------- -----350 "'U---j--------- -----~--------3700 iiJ----- ------------1

p~~~t~c:~~~~.?p~~n~1 8]0 U ___ __ _ __ _ __~~~ U~ _. _ _
Phenanthrene 350 U 730 J
Ph~r;cl- -- - - -- -. ----. ----- -350U - -.--------- -- --- --. ----- ----,-37:-oo~U-,-J,.-·-------------1
._-_.- .. - - ---- ..._- -----_._-_.- - ---- - -_ ... - ----------_ .._----~-- - - - -~--- ..._---

P=y'-re;_n:=e::---------t-------------- 35_0_'U
t f ~ 130~_J_

~~~~!~~._--- .------ ------------ -- ------ ------------jl--------- ---------------+---- -----j---------I

~::t~;-ny-"Il-In·--------------------------.--- --._- --'-~6iH'-------------- -------- --- ----- -t------:~;-:o ~---.--- ------------

Telrabutyllin 50 UJ 50 U
Tnbutyltln ---------11----=50 U·.,-J------t---------f----- ----- 50 U
Pesticides/PCBS --·---f--------1--------j
4:4'=000----------------- -- - -.-. ·--34U---- ----------- --- --- - - - ----36U------- -._-- -------
44' DOE ..-- ----3"4 U ------------- --t------,,2':-2------

, -- -- -------------._-------------- ------ --------_._--
~~~':~~T_____ . . .__ __ _ 34 U . _ ..... 5~: .... , _
Aldrin 1 8 U 1 9 U--- --:=-----+-------1------------ :':----1--------1
alpha-BHC 1 8 U 1 9 U
alpha-Chlordane 1 8 U 7 3
Aroclor-l016 34 U 36 U
Aroclor-1221 69 U 73 U
~roclor-1232 ~ U . 36_ .l:!. 1

S~~ .------ -.-.--------------.- _.--. ----~~-. ----.--- ..-. ----. ------ ...---- :0----- -- -- -----.-----
Aroclor-1254 34 U 36 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER. DSY-S-TP26-091 0 DSY-S-TP27-OOO1 DSY-S-TP27~7 DSY-S-TP27-1011 DSY-S-TP28-0001 DSY-S-TP28-0507

DESCRIPTION· Test Pit, 9 0-10 0 n Test Pit, 0 0-1 0 n Test Pit, 50-70 n Test PlI, 100-11 0 ft Test PlI, 0 0-1 0 ft Test PlI, 50-70 n
LOCATION TP26 TP27 TP27 TP27 TP28 TP28

SAMPLE DATE: 7126196 8I22J96 8/21/96 8/21/96 8/21/96 8/21/96

FIELD DUPLICATE OF

Aroclor-l260 34U 36U

beta-BHC 18U 19U
Decachlorobiphenyt 34U 36 U
delta-BHC 18U 19U- --- ---- ---- ---------- --_._-- ----- -~----

Dieldrin 34U 36 U
Endosulfan I 18U 19U
Endosulfan II 34U 36 U
Endosulfan Sulfate 34U 36U

Endrin 34U 36 U
Endnn Aldehyde 34U 36 U

Endnn Ketone 34U 36 U

gamma-BHC 18 U 19U---- ----- - --- -- -- -- --- ------- -- --- - ---- ---- ____.M_.________
gamma-~~~~dane 18 U 19UJ------ -- - .- .-
~~pta~~~~ . ___ __ _...... __ 18 U 19U-_._- ----- -- - .. -.-- ---~ --- --------- - . -- .._--- - - - -- - - .-. - .- --- -------
Heptachlor Epoxlde 18U 42----- . ---------- ------ ----
~~ho~~~~ ._._._____ 18U 19 U._------ - --- - -- - _. . -------_.--._- --- - .~ -- --- --- -~.-- - - --- - -- - _. -----
Toxilphene 180 U 190U- ..
!AL METALS Img/k91 - -
Aluminum, total 10200 3840 3480 2570 9100 12800

Antimony, total 94 UJ 8 UJ 106 UJ 93 UJ 9 UJ 104UJ

ArseniC, total 178 33 UJ 41 UJ 47 UJ 109J 137 J

Banum, total 336 71 J 21 UJ 24 UJ 266J 137 J
Beryllium, total 051 015 UJ 02 UJ 018 UJ 038J 035J----

054 UJ 052 UJ 06 UJCadmium, total 054 U 046 UJ 061 UJ-------------- - --~... ._------- ------ .- - --- ---- ----------- -- ----- ._- ._- .--- 562 -------. - --- --------
CalCIUm, total 1720 265 543 472 377

- _..
IChromium, total 201 53J 57J 37J 12J 142J

Cobalt, total 115 64J 4J 3J 73J 143 J
---------~

Cop~~~~~_ ..___. 347 164 J 5J 41 J 204J 221 J----- ._.---._------- -+._-------- -------------- ----------
Iron, total 24700 13200 10400 6970 19100 27100
---_._~-- -- -- _._.._------- ._----- - --_. -- ~.-.------------------ -- ------_._-----------~ -------_.
Lead, total 284J 138 J 25J 16 J 115 J 154J

MagneSium, tolal 2390 1490 1340 1030 2060 3400----
~~~!!~e~~~~~~___.._______ 363 218 J 106J 554J 314J 302J

---------~... - ---- _. - -- -_.- ----- --~-------- -- ---------- - .. _._--- -_. ~ --- - --- _. -- - -_._---_ ..

Mercury, total OOSU 005 U OOSU 006U 017 U 006U

52J 145J
--

191 JNickel, total 255 J 89J 62J
Potassium, total 444 229 132 134 198 231--_ .. ---- ----- -------------- ------------------
Selenium, total 072U R R o83J R R

---------~ -···-092UY------------ ________________ R._ ---_. --_._-_.- -----
Silver, lotal 11 UJ 12UJ 11 UJ 1 UJ 12 UJ

--
117 U 168U 249U 225UJ RSodium, total 144

Thallium, total 11 U R R R R R
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SUMMARY OF SOil ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP26-091 0 DSY-5-TP27-OOO1 DSY-5-TP27.Q507 DSY-5-TP27-1011 DSY-S-TP28-0001 DSY-5-TP28-0507

DESCRIPTION' Test PII, 9 0-10 0 It Test PII, 0.0-1.0 It lTest Pit, 5.0-7 0 It Test PII, 100-11 0 It Test PII, 0 0-1.0 It Test PII, 50-70 It
LOCATION: TP26 TP27 TP27 TP27 TP28 TP28

SAMPLE DATE 7/26/96 8122196 8/21/96 8/21196 8/21/96 8/21/96
FIELD DUPLICATE OF.

Tln,total 72U 61 UJ 8.2UJ 72UJ 69UJ 8UJ

Vanadium, total 162J 65 64 43 39 164

IOC, total 117 303J 186 J 136J 596J 444J

TCLP Metals (ugIL)

ArseniC 4U 4U

Banum 719 U 556U

Cadmium 3U 3U

Chromium 166 6U

Lead 57 U 719

Mercury 01U 02UJ

Selenium 4U 43 UJ

Silver 6 UJ 81 UJ
-- --- - --_. -- ----- -- -- ---- -- --- -----_.- - . ----- - _. - --------

TPH USING IR (mg/kg) 61 130J
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY·S·TP28-1314

DESCRIPTION Tes1 Plt,130-1401l

LOCATION TP28 ---
SAMPLE DATE 8/21196

FIELD DUPLICATE OF

Volatiles luglkg)

1,1 ,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,l-Dichloroethene

1,2-Dlchloroethane

1,2-Dlchloroethene (total)

1,2-Dlchloropropane

2-Butanone
1--
2-Hexanone

4-Methyl-2-Pentanone

~celone

Benzene --_.
Bromodlchloromethane

Bromoform

Bromomethane

Carbon Disulfide----- - ..._._.------ -------- - - ---- -- ---- ----
Carbon Tetrachlonde

Chlorobenzene-- ------~--- ---- ---- -- - . -- .
Chloroethane
--------~------- -----------
Chloroform- ---_... _. - - --~'-- -- - - - ---_.- _.. _-
Chloromethane
--- - --_...... -- -- . _.- -- - -- -- - - - - - --
Cis-I ,3-Dlchloropropene

Dlbromochloromethane

Ethylbenzene
Methylene Chloride_______

-------------- -
Styrene

Tetrachloroelhene

Toluene----------- -- -- ------ ----- -- - --- - .. --
!~al Xylenes ______----------
rans-l,3-Dlchloropropene

Tnchloroethene

Vinyl Chlonde

SemlYolatiles lug/kg)

1,2,4-Tnchlorobenzene
-

1,2-Dlchlorobenzene
----- --------------

1,3-Dlchlorobenzene-------- --------------
1,4-Dlchlorobenzene
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP28-1314

DESCRIPTION TeslPrt, 130-14011

LOCATION TP26

SAMPLE DATE 6/21/96

FIELD DUPLICATE OF.

2,2'-oxybis(I-Chloropropane)

2,4,5-Tnchlorophenol

2,4,6-Trtchlorophenol

~~~Ichloro~enol ______
------~---

2,4-Dlmethytphenol

2,4-Dlnrtrophenol

2,4-Dlnrtrotoluene

2,6-Dlnrtrotoluene

2-Chloronaphthalene

2-Chlorophenol

~~~t~r~~~thalene_____ ---------- ---
~~Meth~phenol ---------
2-Nrtroamhne------------------ --_.
~-~rtrop_he~~ ________ ---_. --- - - -
3,3'-Dlchlorobenztdlne

3-Nrtroanlhne-------- -- ------------
4.6-Dlnltro-2-Melhytpheno!

~:~r~~~lleITjl~~~~lclh~__ ----_._- --------
4-Chloro-3-Melhytphenol

4-Chloroanlhne -
4-Chlorophenyt-phenylether

4-MethYlphen~_~__
4-Nltroamhne--------------
~!'!.'!!:?p.!'e!.1.()1 - -.. - - - .--- -
Acenaphlhene ----- ---------
Acenaphlhylene

------ ----------
Anthracene
----------~----- --_._------- -
~~nzo(a!anlhrace~-'= _______ ------------
Benzo(a)pyrene ---- --------------
Benzo(b)nuoranthene

Benzo(~~,I)p~~ene _______ --------
Benzo(k)nuoranlh~~_ --
bls(2-Chloroethoxy)Melhane

bls!2-Chloroethyt)Ether
--

bls(2-Ethythexyl)Phthalale

Buty1benzylphthalale

Carbazole

Chrysene

DI-n-buty1phlhalate
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP28-1314
DESCRIPTION Test Pit, 13 ~14.0 It
LOCATION. TP28
SAMPLE DATE 8/21196
FIELD DUPLICATE OF:

DHHlctylphthalate
Dlbenzo(a,h)anthracene

Dlbenzofuran
Diethylphlhalate
Dlmethylphthalate

Fluoranlhene

Fluorene

Hexachlorobenzene
~----------- -
Hexachlorobu1adlene

Hexachlorocyclopentadlene

Hexachloroethane

Indeno(l,2,3-cd)pyre~e
- __ A. - ___

~~phorone
-

~-~~r~~c:D~!l:~~opyl~~~,=--__ -------
N-Nltroso-dlphenylamine

Naphthalene

Nitrobenzene

Pentachlorophenol

Phenanthrene

Phenol
Pyrene
ButylTins

Dlbutyltln
MonobulyltlO

Tetrabutyllin

Tnbu1y1tln _.
Pesticides/PCBS

-
4,4'-000

----_._~- - _._--- - ~ --- ----------- ------
4,4'-DDE

- ---- - - ----- - .... -- ----.. ------_.-
4,4'-DDT

Aldrin
----

alpha-SHC
---

alpha-Chlordane

Aroclor-1016

Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP26-1314
DESCRIPTION: Test Pit, 13G-140ft
LOCATION TP28
SAMPLE DATE: 8/21/96
FIELD DUPLICATE OF-

Aroclor-1260

beta-BHC

Decachloroblphenyt

deRa-BHC

Dieldrin

Endosulfan I

Endosulfan II

Endosulfan Sulfate

Endnn

Endnn Aldehyde
Endrln Ketone

gamma-BHC

gamma-Chlordane
Heptachlor
Heptachlor Epoxlde
Methoxychlor

Toxaphene

TAL METALS (mg/kg)

Aluminum, total 9240

~~Im~~_!~~___ 83UJ

Arsenic, total 77J---_.__.. ------------- ---------.- - -
Barium, total 262 J------- -----.-------- ------- --------
~erylli~m, tol~1 o3SJ--- -- ~.

Cadmium, total 048 UJ------------- ------
CalCium, total 744

----
Ch~omlum,~~_________ 119 J--------- -- -- -- --.
Cobalt, total 108J-------
Copper, total 186J

Iron, total 20800

Lead, total 8J
-

Magnesium, total 3190
Manganese, total 320J
Mercury, total OOSU
Nickel, total 179 J

-
PotaSSium, total 661
Selenium, total R
Silver, total 096 UJ
Sodium, total 262UJ
Thallium, total R
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-TP28-1314

DESCRIPTION' TestPII,13D-140ft

LOCATION. TP28

SAMPLE DATE 8/21/96

FIELD DUPLICATE OF

Tin, total 6.4UJ

Vanadium, total 137

71nc, total 425J

TCLP Metals (ug/l)
Arsenic

Barium

Cadmium

Chromium---_._-------- ------- .__ .

Lead

Mercury
Selenium

Silver
TPH USING IR (mglkg)
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APPENDIX B3

ANALYTICAL RESULTS FROM SOIL SAMPLES COLLECTED
FROM BORINGS COMPLETED AS MONITORING WELLS



SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY·S-MW01-0002 DSY-s.MW02-1820 DSY·S-MW02·2426 DSY-s.MW02-3436 DSY-S-MW02-0002 DSY-S-MW03-OOO2
DESCRIPTION: Boring, 0.0-2.0 ft Boring, 18.0-20.0 It BorIng, 24.0-26.0 It BorIng, 34.0-36.0 It Boring, 0.5-1.5 It Boring, 0.5-1 0 ft
LOCATION: MWOl MW02 MW02 MW02 MW02 MW03
SAMPLE DATE: 7130/96 8/8/96 818196 819196 818196 8/5196
FIELD DUPLICATE OF:

Volatiles (uglkg)
1,1,1-Trichloroethane 11 UJ 12 U 11 U 12 U 11 U 11 U
1,1,2,2-Tetrachloroethane 11 UJ 12U 11 U 12U 11 U 11 U
1,1,2-Trichloroethane 11 UJ 12 U 11 U 12 U 11 U 11 U
1,l-Dlchloroethane 11 U 12U 11 U 12 U 11 U 11U
1,1-Dlchloroethene 11 U 12 U 11 U 12 U 11 U 11 U
1.2-Dlchloroethane 11 U 12 U 11 U 12 U 11 U 11 U
1,2-Dichloroethene (total) 11 U 12 U 11 U 12 U 11 U 11 U
1.2-Dlchloropropane 11 UJ 12U 11 U 12 U 11 U 11U
I.2-Butanone 11 U 12 U 11 U 12 U 11 U 11 U
2-Hexanone 11 UJ 12 U 11 U 12 U 11 U 11 U
4-Methyl-2-Pentanone 11 UJ 12U 11 U 12U 11 U 11 U
Acetone 13 U 12U 11 U 12U 11 U 11U
Benzene 11 UJ 12U 11 U 12 U 11 U 11 U
Bromodlchloromethane 11 UJ 12U 11 U 12 U 11 U 11U
Bromoform 11 UJ 12U 11 U 12 U 11 U 11 U
Bromomethane 11 U 12 U 11 U 12U 11 U 11 U
Carbon Disulfide 11 U 2J 11 U 12 U 11 U 11 U
Carbon Tetrachlonde 11 UJ 12 U 11 U 12 U 11 U 11 U
Chlorobenzene 11 UJ 12U 11 U 12 U 11 U 11 U
Chloroethane 11 U 12 U 11 U 12 U 11 U 11 U
Chloroform 11 U 12 U 11 U 12 U 11 U 11 U
Chloromethane 11 U 12U 11 U 12 U 11 U 11 U
cls-1,3-Dlchloropropene 11 UJ 12U 11 U 12U 11U 11 U
Dlbromochloromethane 11 UJ 12U 11 U 12 U 11 U 11 U
Ethylbenzene 11 UJ 12 U 11 U 12 U 11 U 11 U
Methylene Chloride 19U 12 U 17U 18U 11 U 12 U
Styrene 11 UJ 12 U 11 U 12 U 11U 11 U
Tetrachloroethene 11 UJ 12U 11 U 12U 11 U 11 U
Toluene 11 UJ 12U 11 U 12 U 11U 11 U --
Total Xylenes 11 UJ 12 U 11 U 12 U 11 U 11 U
trans-l,3-Dichloropropene 11 UJ 12U 11 U 12 U 11 U 11U
Tnchloroethene 11 UJ 12U 11 U 12U 11 U 11 U
Vinyl Chlonde 11 U 12U 11 U 12 U 11 U 11 U
Semivolatiles (uglkg)
1,2,4-Tnchlorobenzene 370 U 420U 360U 380U 350U 330U

1,2-Dlchlorobenzene 370U 420U 360U 380U 350U 330U

1,3-Dlchlorobenzene 370U 420U 360U 380U 350U 330U

1,4-Dichlorobenzene 370U 420U 360U 380U 350U 330U

1



SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY-s-MW01.Q002 DSY-S-MW02-1820 DSY-s-MW02·2426 DSY-S-MW02-3436 DSY-s-MW02.Q002 DSY·S-MW03-0002
DESCRIPTION: BorIng, 0.0-2.0 ft BorIng, 18.0-20.0 ft BorIng, 24.0-26.0 ft BorIng, 34.0-36.0 ft BorIng, 0.5-1.5 ft Boring, 0.5-1.0 ft
LOCATION: MW01 MW02 MW02 MW02 MW02 MW03
SAMPLE DATE: 7130196 818196 818196 819196 818196 815196
FIELD DUPLICATE OF:

~,Z-oxybls(1-Chloropropane) 370U 420UJ 360U 380U 350U 330U

2,4,5-Tnchlorophenol 920U 1100U 920U 950U 890U 830U

2,4,6-Trichlorophenol 370U 420U 360U 380U 350U 330U

~,4-Dlchlorophenol 370U 420U 360U 380U 350U 330U
2,4-Dlmethylphenol 370U 420U 360U 380U 350U 330U
2,4-Dimtrophenol 920U 1100U 920UJ 950U 890U 830UJ
2,4-Dlnitrotoluene 370U 420U 360U 380U 350U 330U
2,6-Dlnitrotoluene 370U 420U 360U 380U 350U 330U
2-Chloronaphthalene 370U 420U 360U 380U 350U 330U
2-Chlorophenol 370U 420U 360U 380U 350U 330U
2-Methylnaphthalene 370U 420U 360U 380U 350U 330U
2-Methylphenol 370U 420U 360U 380U 350U 330U
2-Nltroandlne 920U 1100 U 920U 950U 890U 830U
2-Nitrophenol 370U 420U 360U 380U 350U 330U
3,3'-Dlchlorobenzldine 370UJ 420U 360UJ 380U 350UJ 330U
3-Nltroanlhne 920UJ 1100U 920UJ 950U 890U 830U
4,6-Dinltro-2-Methylphenol 920U 1100U 920U 950U 890U - 830UJ
4-Bromophenyl-phenylether 370U 420U 360U 380U 350U 330U
4-Chloro-3-Melhylphenol 370U 420U 360U 380U 350U 330U

4-Chloroamhne 370U 420UJ 360UJ' 380U 350U 330U

4-Chlorophenyl-phenylether 370U 420U 360U 380U 350U 330U

4-Methylphenol 370U 420U 360U 380U 350U 330 U

4-Nltroanlhne 920U 1100 U 920UJ 950U 890UJ 830U

4-Nltrophenol 920U 1100U 920U 950U 890U 830U
Acenaphthene 370U 420U 360U 380U 350U 330U

Acenaphthylene 370U 420U 360U 380U 350U 330U

Anthracene 370U 420 U 360U 380U 350U 330 U
Benzo(a)anthracene 370U 420U 360U 380U 350U 330U
Benzo(a)pyrene 370U 420UJ 360U 380U 350U 330U
Benzo(b)nuoranthene 370U 420UJ 360U 380U 350U 330U

Benzo(g,h,l)perylene 370U 420UJ 360U 380U 350U 330U

Benzo(k)nuoranthene 370 U 420UJ 360U 380U 350U 330 U

bls(2-Chloroethoxy)Melhane 370U 420 U 360U 380U 350U 330U

bls(2-Chloroethyl)Ether 370U 420U 360U 380U 350U 330 U

bls(2-Ethythexyl)Phthalate 370U 420 U 84J 380U 46J 330U

Butylbenzytphthalate 370U 420 U 360U 380U 350U 330U

CarbaZole 370U 420U 360U 380U 350U 330U

Chrysene 370U 420U 360U 380U 350U 330U

D~~phtha~te 370U 45J 360U 42J 350U 330U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY-~01.0002 DSY-S-MW02-182O DSY-s.MW02-2426 DSY-5-MW02-3436 DSY-S-MW02-0002 DSY-S-MW03-OOO2
DESCRIPTION. Boring, 00.2.0 II BorIng, 18.0.20 0 II Bortng, 24.0.26.0 II Boring, 34.Q.36.0 II Boring, 0.5-1.511 Bortng, 0 5-1.0 II
LOCATION: MW01 MW02 MW02 MW02 MW02 MW03
SAMPLE DATE. 7130196 18'8196 818196 819196 818196 815196
FIELD DUPLICATE OF:

DI-n-octylphthalate 370U 420UJ 360U 380U 3SOU 330U
Dibenzo(a,h)anthracene 370U 420UJ 360U 380U 3SOU 330U
Dibenzofuran 370U 420U 360U 380U 3SOU 330 U
Diethylphthalate 370U 420U 360U 380U 3SOU 330U
Dlmethylphthalate 370U 420 U 360U 380U 3SOU 330U
Fluoranthene 53J 420U 360U 380U 3SOU 330U
Fluorene 370U 420U 360U 380U 3SOU 330U
Hexachlorobenzene 370U 420U 360U 380U 3SOU 330U
Hexachlorobutadlene . 370U 420U 360U 380U 3SOU 330U
Hexachlorocyclopentadlene 370U 420U 360U 380UJ 3SOU 330U
Hexachloroethane 370U 420U 360U 380U 3SOU 330U
Indeno(1 ,2,3-cd)pyrene 370U 420UJ 360U 380U 3SOU 330U
lsophorone 370U 420U 360U 380U 3SOU 330U
N·Nrtroso-DI-n-Propylamlne 370U 420U 360U 380U 3SOU 330U
N-Nrtroso-dlphenytamine 370U 420U 360U 380U 3SOU 330 U
Naphthalene 370U 420U 360U 380U 3SOU 330U
Nitrobenzene 370U 420U 360U 380U 3SOU 330U
Pentachlorophenol 920U 1100 U 920U 950U 890U 830U
Phenanthrene 370U 420U 360U 380U 3SOU 330U
Phenol 370U 420U 360U 380U 3SOU 330U
pyrene 54J 420U 360U 380U 3SOU 330U
ButylTins
Olbutytlln SOUJ SOU 49U 49 U SOU 50 U
Monobutyttln SOUJ SOU 49U 49U SOU SOU
Tetrabutytlln SOUJ SOU 49U 49U SOU SOU
TnbutyttIO SOUJ 22J 49U 14J SOU SOU
Pesticides/PCBS
4,4'-000 36 U R 37U 38U 3SU 33U
4;4':00E 36U R 37U 38 U 3SU 33U
4,4'-00T 36U 43U 37U 38U 3SU 33U
Aldnn 19U 2.2U 19U 19U 18U 17U
alpha-BHe 19U 22U 19U 19U 18U 17U
alpha-Chlordane 19U R 19U 1.9 U 1.8 U 2
Aroclor-l016 36U 43U 37U 38U 35U 33U
Aroclor-1221 74U 85U 74U 76U 70U 67 U
Aroclor-1232 36U 43U 37U 38U 35U 33U

roclor-1242 36U 43U 37U 38U 35U 33U

roclor-1248 36U 43U 37U 38U 35U 33U
roclor-1254 36U 43U 37U 38U 35U 33U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY-S-MW01-00D2 DSY-S-MW02-182O DSY-s-MW02-2426 DSY-S-MW02-3438 DSY-S-MW02-00D2 DSY-S-MW03-0002
DESCRIPTION: Boring, 0 0-2 0 It BorIng, 18 0-20.0 It BorIng, 24.0-26 0 It BorIng, 34.0-36.0 It Boring, 0.5-1.5 It BorIng, 05-1.0 It
LOCATION' MW01 MW02 MW02 MW02 MW02 MW03
SAMPLE DATE: 7130/96 8/8196 8J8I96 819/96 8/8196 8I5t96
FIELD DUPLICATE OF:

~roclor-1260 36U 43U 37U 38U 35U 33U

beta-BHC 19U 22U 19U 19U 18U 1.7 U
Decachloroblphenyl 36U 43U 37U 38U 3.5U 3.3UJ

delta-BHC 19U 2.2U 1.9U 19U 1.8 U 1.7 U

Dieldrin 36U R 3.7U 3BU 35U 33U

Endosulfan I 1.9 U R 19U 1.9 U 1.8U 1.7 U

Endosulfan II 36 U R 37U 38U 3.5U 33U

Endosulfan Sulfate 3.6U 43U 37U 3.8U 3.5U 33U
Endrin 36U R 37U 3.8U 3.5U 33U
Endrin Aldehyde 36U 4.3U 37U 3.8U 35U 3.3 U

Endrin Ketone 36U 4.3U 37U 38U 3.5U 33U
gamma-BHC 1.9U 22U 1.9U 19U 1.8U 1.7 U
gamma-Chlordane 19U R 19U 19U 18U 24
Heptachlor 19U 22U 3.8 19U 18U 1.7 U

Heptachlor Epoxlde 19U R 19U 19U 18U 17U
Methoxychlor 19 U 22U 19U 19U 18 U 17U
Toxaphene 190U 220U 190U 190U 180U 170U

TAL METALS (mglkg)
Aluminum, total 13100 J 4890 7320 18200 4620 4460J

Antimony, total 108 U 118 UJ 117 UJ 11.6 UJ 97UJ 102U

Arsenic, total 195 43 4 66 3 33

Barium, total 363 3.2 7.6 7.1 5.4 59

Beryllium, total 076 023U 023U 033J 0.19U 02U

Cadmium, total 062U 068U 068U 067U 056U 059U

CalCium, total 1310 3480 1140 2170 412 735

Chromium, total 164 109J 123 27.1 J 78 88

Cobalt, total 184 52 71 198 44 35U

Copper, total 11 2 J 8.6 11 4 309 89 136J

Iron, total 28200J 13500 18600 40600 12800 13100J

Lead, total 183 6J 31J 10J 37J 201

Magnesium, total 2510 1950 2980 7680 1850 1710

Manganese, total 1580 979 159 J 385 137 J 111

Mercury, lotal 008J 006 U 006U 006U oasu 006

Nickel, tolal 21.4 J 8.9 15.8J 395 13.1 J 97J

Potassium, total 255 191 65B 286 252 265
Selenium, total 083U 091 UJ 1.2J 1 J 078J 078U

Silver, total 1.2 UJ 14UJ 14UJ 13 UJ 1.1 UJ 12 UJ

Sodium, total 53.2U 66.3 U 147U 317U 18.7U 39.2U
Thallium, total 1.2UJ 1.4U 1.4UJ 13U 1.1 UJ 1.2 UJ
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5 UMMARY OF SOIL ANALYTICAL RESULT5 - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: OSY-5-MW01.()()()2 OSY-5-MW02·1820 OSY-s-MW02·2426 OSY·s-MW02-3436 OSY-s-MW02-0002 OSY-s-MW03-0002
DESCRIPTION Boring, 00-2 0 ft Boring, 18.0-20.0 ft BorIng, 24.0-26.0 ft Boring, 34 0-36.0 ft BorIng, 0.5-1.5 ft Boring, 0.5-1 0 ft
LOCATION: MW01 MW02 MW02 MW02 MW02 MW03
SAMPLE DATE: 7131J196 818196 818196 819196 818196 815J96
FIELD DUPLICATE OF:

Till, total 8.3U 9.1 UJ 9U 89UJ 7.5U 78U
Vanadium, total 21.7 J 11 12.9 17.2J 7.4 7.7
!ZInc, total 49.7 37 354 713 28.8 492
TCLP Metals (ugIL)
ArseOic 4U 4U 4U 4U 4U 4U
Banum 194U 53.8 373 352 609 125 U
Cadmium 3U 3U 3U 3U 3U 3U
Chromium 6U 6U 6U 6U 6U 6U
Lead 1.1 U 24.7 1U 488 1 U 1 U
Mercury 0.13 U 01U 0.1 UJ 0.1 U 01 UJ 01U
Selenium 4U 4U 4U 4U 4U 4U
Silver 13.5 UJ 6U 6U 6U 6U 6UJ
TPH USING IR (mglkgl 260J 76U 79UJ 66U nUJ 81 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKT R SHIPYARD

SAMPLE NUMBER DSY-5-MW~10 DSY-S-MW0~1618 DSY-s.MW04-0810 DSY-S-MW04-1618 DSY-S-MW04-3234 DSY-S-MW04-0002
DESCRIPTION: Bonng, 8.0-100 It Boring, 16.0-18.0 It Boring, 8.0-10.0 It Boring, 160-180 It Boring, 32.Q.34 0 It Boring, 0 5-1 5 It
LOCATION' MW03 MW03 MW04 MW04 MW04 MW04
SAMPLE DATE: 815196 815196 8112196 8112196 8113196 8112196
FIELD DUPLICATE OF:

Volatiles (uglkg)
1,1,1-Tnchloroethane 13 U l1U 12U 14U 11 U 10 U
1,1,2,2-Tetrachloroethane 13U 11 U 12U 14 U 11 U 10 U

1,1,2-Tnchloroethane 13 U l1U 12 U 14U 11 U IOU

1,l-Dichloroethane 13 U 11 U 12U 14U 11 U 10 U

1,1-Dlchloroethene 13U 11 U 12U 14U l1U 10 U
1,2-Dlchloroethane 13 U 11 U 12U 14U 11 U IOU
1,2-Dichloroe1hene (total) 13U l1U 12U 14U 11 U IOU
1,2-Dlchloropropane 13 U 11 U 12U 14U l1U IOU
2-Butanone 13U 11 U 12U 14U 11 U 10U
2-Hexanone 13U l1U 12U 14U 11 U 10 U
4-Methyl-2·Pentanone 13 U 11 U 12U 14U l1U IOU
Acetone 29U 11 U 12U 14U 11 U IOU
Benzene 13 U 11 U 12U 14 U 11 U IOU
Bromodlchloromethane 13 U l1U 12 U 14 U 11 U IOU
Bromoform 13 U 11 U 12U 14 U 11 U 10U
Bromomethane 13U 11 U 12U 14U 11 U IOU
Carbon Disulfide 13 U l1U 12 U 14U 11 U 10 U
Carbon Tetrachlonde 13 U 11 U 12 U 14 U 11 U IOU
Chlorobenzene 13 U l1U 12 U 14 U 11 U 10 U
Chloroethane 13 U 11 U 12 U 14U 11 U IOU
Chloroform 13 U 11 U 12 U 14 U 11 U 10 U
Chloromethane 13 U 11 U 12 U 14U 11 U 10U
cls-l,~Dlchloropropene 13U 11 U 12U 14U 11 U 10 U
Dlbromochloromethane 13 U 11 U 12U 14 U 11 U 10 U
Ethylbenzene 13 U 11 U 12 U 14U 11 U IOU
Methylene Chlonde 13 U 11 U 18U 22U 19U 17U
Styrene 13 U 11 U 12 U 14 U 11 U IOU
Tetrachloroethene 13 U 11 U 12 U 14U 11 U IOU
Toluene 13 U 11 U 12 U 14U 11 U lOU
Total Xylenes 13 U 11 U 12U 14U 11 U 10 U

trans-l,~Dichloropropene 13 U 11 U 12 U 14 U 11 U lOU
Tnchloroethene 1 J 11 U 12U 14U 11 U 10U
Vinyl Chlonde 13 U 11 U 12 U 14U 11 U lOU

Sernivolatiles (uglkg)
1,2,4-Tnchlorobenzene 400U 360U 400U 420U 380U 350U

1,2-Dlchlorobenzene 400U 360U 400U 420U 380U 350U

1,~Dlchlorobenzene 400U 360U 400U 420 U 380U 350U

l,4-Dichlorobenzene 400U 360U 400U 420U 380U 350U
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SUMMARY OF SqlL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY-5-MW()3.()810 DSY-s-MW~1618 DSY-s-MW()4.()810 DSY-s-MW04-1618 DSY-5-MW04-3234 DSY-s-MW04-0002
DESCRIPTION: Boring, 8.0-10.0 It Boring, 16.0-18.0 It Boring, 8.0-10.0 It Boring, 16.0-180 It BorIng, 32.0-34.0 It Boring, 05-1.5 It
LOCATION: MW03 MW03 MW04 MW04 MW04 MW04
SAMPLE DATE: 815196 815196 ~12196 8/12196 8/13196 8/12196
FIELD DUPLICATE OF:

2,'Z-oxybls(1-Chforopropane) 400U 360U 400U 420U 380U 350U
2,4,5-Trichlorophenol 990U 890U 1000U 1000U 950U 870U
2,4,6-Trichlorophenol 400U 360U 400U 420U 380U 350U
2,4-Dlchlorophenol 400U 360U 400U 420U 380U 350U
2,4-Dlmethytphenol 400U 360U 400U 420U 380U 350U
2,4-Dlnitrophenol 990UJ 890UJ 1000U 1000U 950U 870U
2,4-Dlnitrotoluene 400U 360U 400U 420U 380U 350U
2,6-Dinitrotoluene 400U 360U 400U 420U 380U 350U
2-Chloronaphthalene 400U 360U 400U 420U 380U 350U
2-Chlorophenol 400U 360U 400U 420U 380U 350U
2-Methytnaphthafene 400U 360U 400U 420U 380U 350U
2-Methytphenol 400U 360U 400U 420U 380U 350U
2-N~roanillne 990U 890 U 1000U 1000U 950U 870U
2-N~rophenol 400U 360U 400U 420U 380U 350U
3,3'-Dlchlorobenzidlne 400U 360U 400U 420U 380U 350U
3-N~roanthne 990U 890 U 1000U 1000U 950U 870U
4.6-Din~ro-2-Methytphenol 990UJ 890UJ 1000U 1000U 950U 870U
4-Bromophenyl-phenytether 400U 360U 400U 420U 380U 350U
4-Chloro-3-Methytphenol 400U 360U 400U 420U 380U 350U
4-Chloroanthne 400U 360U' 400U 420U 380U 350U
4-Chlorophenyl-phenytether 400U 360U 400U 420U 380U 350U
4-Methyfphenol 400U 360U 400U 420U 380U 350U
4-N~roanthne 990U 890 U 1000U 1000U 950U 870U
4-N~rophenol 990U 890 U 1000U 1000U 950U 870U
Acenaphthene 400U 360 U 400U 420U 380U 350U
Acenaphthylene 400U 360U 400U 420U 380U 350U
Anthracene 400U 360 U 400U 420U 380U 350U
Benzo(a)anthracene 400U 360U 400U 420U 380U 350U
Benzo(a)pyrene 400U 360U 400U 420U 380U 350U
Benzo(b)f1uoranthene 400U 360U 400U 420U 380U 350U
Benzo(g,h,i)perylene 400U 360U 400U 420U 380U 350U
Benzo(k)nuoranthene 400U 360U 400U 420U 380U 350U
blS(2-Chloroethoxy)Methane 400U 360U 400U 420U 380U 350U
bis(2-Chloroethyt)Ether 400U 360U 400U 420U 380U 350U
bls(2-Ethythexyl)Phthalate 400U 360U 400U 420U 380U 350U
Butylbenzytphthalate 400U 360U 400U 420U 380U 350U
Carbazole 400U 360U 400U 420U 380U 350U
Chrysene 400U 360U 400U 420U 380U 350U
DI-n-buty1phthalate 400U 360U 400U 270J 380U 350U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER' OSY-5-MW()3.{)81 0 DSY-S-MW03-1618 DSY-S-MW~10 DSY-s-MW04-1618 OSY-S-MW04-3234 OSY-S-MW04-OOO2
DESCRIPTION' Boring, 80-10.0 It BorIng, 16.0-18.0 It BorIng, 8.0-10.0 It BorIng, 16.0-18.0 It Boring, 32.0-34 0 It Boring, 0.5-1.5 It
LOCATION. MW03 MW03 MW04 MW04 MW04 MW04
SAMPLE DATE: 815196 815196 8112196 8/12196 8/13196 8112196
FIELD DUPLICATE OF:

Ol-n-octytphthalate 400U 360U 400U 420U 380U 350U
Olbenzo(a,h)anthracene 400U 360U 400U 420U 380U 350U
Dibenzofuran 400U 360U 4OOU. 420U 380U 350U
Olethylphthalate 400U 360U 400U 420U 380U 3SOU
Dlmethylphthalate 400U 360U 400U 420 U 380U 3SOU
Fluoranthene 42J 360U 400U 420U 380U 3SOU
Fluorene 400U 360U 400U 420U 380U 3SOU
Hexachlorobenzene 400U 360U 400U 420U 380U 3SOU
Hexachlorobutadlene 400U 360U 400U 420U 380U 350U
Hexachlorocyclopentadlene 400U 360U 400U 420U 380UJ 350UJ
Hexachloroethane 400U 360U 400U 420U 380U 3SOU
Indena(1,2,3-cd)pyrene 400U 360U 400U 420U 380U 350U
lsophorone 400U 360U 400U 420U 380U 350U
N-Nrtroso-Ol-n-Propylamine 400U 360U 400U 420U 380U 3SOU
N-Nrtroso-dlphenylamlne 400U 360U 400U 420U 380U 3SOU
Naphthalene 400U 360U 400U 420U 380U 3SOU
Nrtrobenzene 400U 360U 400U 420U 380U 3SOU
Pentachlorophenol 990U 890 U 1000U 1000U 950U 870U
Phenanthrene 400U 360U 400U 420U 380U 350U
Phenol 400U 360U 400U 420U 380U 3SOU
Pyrene 41 J 360U 400U 420U 380U 350U
Bu1ylTins
Olbutyltln 49U 49U SOU 49U 49U SOU
Monobutylltn 49U 49 U SOU 49U 49UJ SOU
Tetrabutyltln 49U 49U SOU 49U 49UJ SOU
Tributyilin 49U 29J SOU 49U 49 U 50U
Pesticides/PCBS
4,4',000 39U 36U 39U R 38U 35U------
4,4'-00E 39U 36U 39U R 38U 35U
4,4'-00T 39U 36U 39U 42U 38U 35U
Aldrin 2U 18U 2U 21U 19U 18U
alpha-BHC 2U 1.8 U 2U 21U 1.9U 18U
alpha-Chlordane 21 18U 2U R 19 UJ 18U
Aroclor-1016 39 U 36U 39U 42U 38U 35U

Aroclor-1221 80U 72U 79U 83U 75U 69U

Aroclor-1232 39U 36U 39U 42U 38U 35 U

Aroclor-1242 39U 36U 39U 42U 38U 35U

Aroclor-1248 39U 36U 39U 42U 38U 35U

Aroclor-1254 39U 38U 39U 42U 38U 35U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY-s-MW03-0810 DSY·S-MW03-1618 DSY·S-MW04-0810 DSY-S-MW04-1618 DSY-s-MW04-3234 DSY-S-MW04-OOO2
DESCRIPTION: Boring, 8.0-10.0 It BorIng, 16.0-18.0 It Boring, 8.0-10.0 It Boring, 16.0-18.0 It Boring, 32.0-34.0 It Boring, 0 5-1.5 It
LOCATION: MW03 MW03 MW04 MW04 MW04 MW04
SAMPLE DATE: 815196 815196 8/12196 8/12196 8113196 8/12196
FIELD DUPLICATE OF:

Aroclor-1260 39U 36U 39U 42U 38U 35U
beta-BHC 2U 1.8U 2U 2.1 U 1.9U 1.8 U
Decachloroblphenyt 39UJ 36UJ 3.9U 42U 38U 35U
delta-BHC 2U 18U 2U 21U 1.9U 16U
Dleldnn 3.9U 36U 39U R 36U 35U
Endosulfan I 2U 18U 2U R 19U 18U
Endosulfan II 3.9U 36U 39U R 38U 35U
Endosulfan Sulfate 39 U 36U 3.9U 4.2U 38U 3.5U
Endnn 39U 3.6U 3.9U R 3.8U 35U
Endrin Aldehyde 39U 3.6U 3.9U 42U 38U 35U
Endrin Ketone 39 U 36U 3.9U 42U 3.8U 35U
gamma-BHC 2U 18U 2U 2.1 U 1.9U 16U
gamma-Chlordane 21 1.6U 2U R 1.9 UJ 18U
Heptachlor 2U 33 2U 2.1 U 1.9U 16 U
Heptachlor EpoxKle 2U 18U 2U R 19U 18U
Methoxychlor 20U 18U 20U 21 U 19 U 18 U
Toxaphene 200U t80 U 200U 210U 190U 160 U
TAL METALS (mglkg)
Aluminum, total 4400J 11100 J 2430 6000 10100 3440
Antimony, total 126U 11.3 U 11.9 UJ 12.2UJ 11 UJ 10.2 UJ
Arsenic, total 7 99 3 7.3 49 0 49
Banum, total 75 9 2.6U 39 66 64
Beryllium, total 024U 023J 023U 0.23 U 021 U 0.2U
Cadmium, total 073U 065U 069U 07U 063U 0.59U
CalCium, total 662 1210 852 1500 1430 325
Chromium, tolal 103 18.1 6UJ 107 J 16.2J 69UJ
Cobalt, total 67 154 26U 59 96 46
Copper, total 115 J 23.5 5U 106 241 92
Iron, total 15500J 26800J 7440 17000 24100 12100
Lead, total 27 29.2 21J 83J 23.4J 7J
MagneSium, total 1660 3870 921 2170 4360 1350
Manganese, total 113 370 89.2 149 155 149
Mercury, total 007 OOSU O.05U 006U O.OSU 004U
Nickel, total 12 J 22.7 J 5.5 119 249 82
Potassium, lotal 355 331 169 176 246 209
Selenium, total 097U 087U 0.92 UJ 094UJ 1.1 J 079UJ
Sliver, total 15 UJ 13 UJ 1.4UJ 14 UJ 13 UJ 12 UJ
Sodium. total 512U 52.6U 285U 37.4U 97.5U 165UJ
Thallium, total 15 UJ 1.3 UJ 1.4U 1.4U 1.3U 12U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKT R SHIPYARD

SAMPLE NUMBER. DSY-S-MW03-0810 DSY-~~~1618 DSY-s-MW04-0810 DSY-s-MW04-1618 DSY-5-MW04-3234 DSY-S-MW04-OOO2
DESCRIPTION: Boring, 8 MO.O ft BorIng, 16.~18.0 ft Boring, 8.~10.0 ft Boring, 16 ~18.0 ft BorIng, 32 0-34.0 ft Boring, 0.5-1 5 ft
LOCATION: MW03 ~03 MW04 ~04 MW04 ~04

SAMPLE DATE: 8/5196 815196 8112J96 8112J96 8/13/96 8/12/96
FIELD DUPLICATE OF:

rill, total 9.7U 8.7U 9.2UJ 9.4UJ 8.4UJ 7.9UJ
anadlum, total 11 19.3J 5.5 11.5 10.9J 66
Inc, total 308 52.8 13.7 37.9 SO.1 22.8
CLP Metals (ugJL)
rseniC 4U 4U 4U 4U 4U 4U

Barium 783U 114 U 307 250 415 278
Cadmium 3U 3U 3U 3U 3U 3U
Chromium 6U 6U 6U 6U 7.4 6U
Lead 1 U 1U 1 U 45.4 122 5.7
Mercury 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Selenium 4U 4U 4U 4U 69 4U
Silver 6UJ 6UJ 75 6U 7.8 6U
!TPH USING IR (mglkg) 100U 91 U 73U 89 72U 61 U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-MW05-1012 DSY-S-MW05-2224 DSY-S-MWll5-3234 DSY-s-MW05-4446 DSY-S-MW05-OOO2 DSY-S-MW06-0406
DESCRIPTION. Boring, 10.0-120 ft Boring, 22.0-24.0 ft BorIng, 32.Q.34.0 ft Boring, 44.0-46 0 ft Boring, 0.5-1 5 ft BorIng, 4.0-6.0 ft
LOCATION: MWOS MWOS MW05 MWOS MWOS MW06
SAMPLE DATE: 8/21/96 8/21/96 8123196 8123196 8/19/96 8130/96
FIELD DUPLICATE OF:

Volatiles (uglkg)
1,1,1-Trichloroethane 11 U 13U 11 U 12U 11 U 11 U
1,1,2,2-Tetrachloroethane 11 U 13 U 11 U 12U 11 U 11 U
1,1,2-Trichloroethane 11 U 13U 11 U 12U 11 U 11 U
1,1-Dlchloroethane 11 U 13U 11 U 12U 11 U 11 U
1,1-Dichloroethene 11 U 13 U 11 U 12U 11 U 11 U
1,2-Dlchloroethane 11 U 13 U 11 U 12 U 11 U 11 U
1,2-Dichloroethene (total) 11 U 13U llU 12 U 11 U 11 U
1,2-Dlchloropropane 11 U 13U 11 U 12U 11 U 11 U
2-Butanone 11 U 13 U 11 U 12 U 11 U 11 U
2-Hexanone 11 U 13 U 11 U 12 U 11 U 11 U
4-Methyl-2-Penlanone 11 U 13 U 11 U 12 U 11 U 11 U
Acetone 33U 1eU 14U 13U 11 U 11 U
Benzene 11 U 13 U 11 U 12 U 11 U 11 U
Bromodlchloromethane llU 13 U 11 U 12 U 11 U 11 U
Bromoform 11 U 13U 11 U 12U 11 U 11 U
Bromomethane 11 U 13 U llU 12 U 11 U llU
Carbon Disulfide 11 U 13U 11 U 12U 11 UJ 11 U
Carbon Tetrachlonde 11 U 13 U 11 U 12U 11 U 11 U
Chlorobenzene 11 U 13 U 11 U 12U 11 U 11 U
Chloroethane llU 13U 11 UJ 12 UJ 11 UJ 11 UJ
Chloroform 11 U 13U 11 U 12U 11 U 11 U
Chloromethane 11 U 13 U 11 U 12 U llU 11 U
cls-1,3-Dlchloropropene 11 U 13U 11 U 12 U 11 U 11 U
Dlbromochloromethane 11 U 13U 11 U 12U 11 U 11 U
Ethylbenzene 11 U 13U 11 U 12 U 11 U 11 U
Methylene Chlonde 12 U 17U 17U 34U 23U 22U
Styrene 11 U 13U 11 U 12U 11 U 11 U
Tetrachloroethene 11 U 13 U 11 U 12U 11 U 11 U
Toluene 11 U 13 U 11 U 12U 11 U 11 U
Total Xylenes 11 U 13U 11 U 12 U llU 11 U
rans-1 ,3-Dlchloropropene 11 U 13 U 11 U 12U 11 U 11 U
Tnchloroethene 11 U 13U 11 U 12 U llU 11 U
Vinyl Chlonde 11 U 13U 11 U 12U 11 U 11 U
Semivolatiles (uglkg)
1,2,4-Trlchlorobenzene 4000 UJ 360U 340U 360U 330U 360U
1,2-Dichlorobenzene 4000 UJ 360U 340U 360U 330U 360U
1,3-Dichlorobenzene 4000UJ 360U 340U 360U 330U 360U
1,4-Dichlorobenzene 4000 UJ 360U 340U 360U 330U 360U

11



SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-MW05-1012 DSY-S-MW05-2224 DSY-s-MW05-3234 DSY-S-MW05-4446 DSY-S-MW05-OOO2 DSY-S-MW06-0406
DESCRIPTION. Boring, 10.0-12.0 It Boring, 22.0-24.0 It BorIng, 32.0-34.0 It BorIng, 44.C>-46.0 It BorIng, 0.5-1.5 It Boring, 4 ().6 0 It
LOCATION: MWOS MWOS MWOS MWOS MWOS MW06
SAMPLE DATE: 8121196 8121196 8123196 8123196 8119196 8130196
FIELD DUPLICATE OF:

2,Z-oxybis(I-Chloropropane) 4000UJ 360U 340U 360U 330U 360U
12.4,5-Trichlorophenol ooסס1 UJ 910U 850U 910U 840U 910 U
2,4,6-Trichlorophenol 4000 UJ 360U 340U 360U 330U 360U
2,4-DlChlorophenol 4000UJ 360U 340U 360U 330U 360U
2,4-Dimethylphenol 4000UJ 360U 340U 360U 330U 360U
2,4-Dinitrophenol 10000UJ 910 U 850U 910U 840U 910 U
2,4-Dinltrololuene 4000 UJ 360U 340U 360U 330U 360U
2,6-Dinltrototuene 4000UJ 360U 340U 360U 330U 360U
2-Chloronaphlhalene 4000UJ 360U 340U 360U 330U 360U
2-Chlorophenol 4000 UJ 360U 340U 360U 330U 360U
2-Melhylnaphthalene 4000 UJ 360U 340U 360U 330U 360U
2-Melhylphenol 4000UJ 360U 340U 360U 330U 360U
2·Nllroamhne ooסס1 UJ 910U 850U 910U 840U 910 U
2-Nllrophenol 4000 UJ 360U 340U 360U 330U 360U
3,3'-Dlchlorobenzldlne 4000 UJ 360U 340UJ 360UJ 330UJ 360U
3-Nltroamhne ooסס1 UJ 910U 850 U 910U 840UJ 910 U
4,6-Dlnrtro-2-Melhylphenot 10000UJ 910 U 850U 910U 840U 910 U
4-Bromophenyl-phenylelher 4000 UJ 360U 340U 360U 330U 360U
4-Chloro-3-Melhylphenol 4000 UJ 360U 340U 360U 330U 360U
4-Chloroamhne 4000 UJ 360U 340U 360U 330U 360U
4-Chlorophenyl-phenylelher 4000 UJ 360U 340U 360U 330U 360U
4-Methylphenol 4000 UJ 360U 340U 360U 330U 360U
4-Nllroamhne ooסס1 UJ 910U 850 U 910U 840 UJ 910 U
4-Nllrophenol 10000UJ 910U 850U 910U 840U 910U
Acenaphlhene 4000 UJ 360 U 340U 360U 330U 360U
Acenaphthylene 4000 UJ 360U 340U 360U 330U 360U
Anthracene 4000 UJ 360U 340U 360U 330U 360U
Benzo(a)anthracene 4000 UJ 360U 340U 360U 330U 360U
Benzo(a)pyrene 4000 UJ 360U 340U 360U 330U 360U
Benzo(b)nuoranthene 4000 UJ 360U 340U 360U 330U 360U
Benzo(g.h,l)perylene 4000 UJ 360U 340U 360U 330U 360U
Benzo(k)nuoranthene 4000 UJ 360U 340U 360U 330U 360U
~~2-chloroethoxy)Methane 4000 UJ 360U 340U 360U 330U 360U
bls(2-Chloroelhyl)Elher 4000 UJ 360U 340U 360U 330U 360U
blS(2-Elhylhexyt)Phlhalale 4000 UJ 360U 340U 360U 330U 360U
Butylbenzylphlhalale 4000UJ 360U 340U 360U 330U 360U
Carbazole 4000 UJ 360U 340U 360U 330U 360U
Chrysene 4000UJ 360U 340U 360U 330U 360U
DI-n-bulylphthalale 4000UJ 360U 340U 360U 330U 360U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY-S~~1012 DSY-S~05-2224 DSY-S~05-3234 DSY-S~05-4446 DSY-S-MW05-OOO2 DSY-S-MW06-0406
DESCRIPTION: Boring, 100-12.0 It BorIng, 22.0-24.0 It BorIng, 32.0-34.0 It BorIng, 44 0-46.0 It Boring, 0.5-1.5 It Boring, 4 ().6 0 It

LOCATION: MWOS MWOS MWOS MWOS MWOS MW06
SAMPLE DATE: 8121/96 8/21/96 8123196 8J23I96 8/19/96 8130/96
FIELD DUPLICATE OF:

Dl-n-octylphthalate 4000UJ 360U 340U 360U 330U 360U
Dlbenzo(a,h)anthracene 4000UJ 360U 340U 360U 330U 360U
Dlbenzofuran 4000UJ 360U 340U 360U 330U 360U
Dlethylphthalate 4000 UJ 360U 340U 360U 330U 360U
Dlmethylphthalate 4000 UJ 360U 340U 360U 330U 360U
Fluoranthene 4000UJ 360U 340U 360U 330U 360U
Fluorene 4000 UJ 360U 340U 360U 330U 360U
Hexachlorobenzene 4000UJ 360U 340U 360U 330U 360U
Hexachlorobutadlene 4000 UJ 360U 340U 360U 330U 360U
Hexachlorocyclopentadlene 4000 UJ 360U 340U 360U 330U 360U
Hexachloroethane 4000 UJ 360U 340U 360U 330U 360U
Indeno(1,2,3-cd)pyrene 4000UJ 360U 340U 360U 330U 360U
lsophorone 4000 UJ 360U 340U 360U 330U 360U
N-Nltroso-DI-n-Propylamlne 4000UJ 360U 340U 360U 330U 360U
N-Nltroso-dlphenylamlne 4000 UJ 360U 340U 360U 330U 360U
Naphthalene 4000UJ 360U 340U 360U 330U 360U
Nitrobenzene 4000 UJ 360U 340U 360U 330U 360U
Pentachlorophenol ooסס1 UJ 910 U 850U 910U 840U 910U
Phenanthrene 4000 UJ 360U 340U 360U 330U 360U
Phenol 4000 UJ 360U 340U 360U 330U 360 U
Pyrene 4000 UJ 360U 340U 360U 330U 360U
ButylTins -
Olbutyltln SOU 49U SOU SOU 49U SOU
Monobutyllin SOU 49U SOU SOU 49U SOU
Tetrabutyllin SOU 49U SOU SOU 49U SOU
ITnbutyllln 49J 49U SOU SOU 49U SOU
PesticidesIPCBS
4,4'-000 4U 36U 34U 36U 33U 36U
4,4'-00E 4U 36U 34U 36U 33U 36U
4,4'-00T 4U 36U 34U 36U 33U 36U

~Idnn 2U 19U 1.7 U 19U 1.7U 19U
alpha-BHC 2U 1.9 U 1.7 U 19U 1.7 U 19U
alpha-Chlordane 2U 1.9U 17U 19U 17U 1.9U
Aroclor-1016 40U 36U 34U 36U 33U 36U

~roclor-1221 79U 72U 68U 72U 66U 73U

Aroclor-1232 40U 36U 34U 36U 33U 36U

Aroclor-1242 40U 36U 34U 36U 33U 36U

Aroclor-1248 40U 36U 34U 36U 33U 36U
Aroclor-1254 40U 38U 34U 36U 33U 38U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER. DSY·s-MW05-1012 DSY-S-MW05-2224 DSY-s-MW05-3234 DSY-s-MW05-4446 DSY-s-MW05-OOO2 DSY-S-MWQ6.0406

DESCRIPTION: Boring, 10.0..12.0 It Boring, 22.0..24.0 It BorIng, 32.()..34.0 It BorIng, 44.0-46.0 It BorIng, 0.5-1.5 It Boring, 4 ().6.0 It
LOCATION: MWOS MW05 MW05 MWOS MWOS MW06

SAMPLE DATE: 8121/96 8121/96 8123196 8I23J96 8119/96 8130196
FIELD DUPLICATE OF:

~roclor-1260 40U 36U 34U 36U 33U 36U

beta-BHC 2U 19 U 1.7U 19U t7U 1.9 U
Decachlorobiphenyt 4U 36U 34U 36U 33U 36U

della-BHC 2U 1.9U 1.7U 19U 1.7U 19U

Dieldrin 4U 36U 34U 36U 33U 36U
Endosulfan I 2U 1.9 U 1.7U 1.9U 1.7 U 19U
Endosulfan II 4U 36U 3.4U 36U 3.3U 36U
Endosulfan Sulfate 4U 3.6U 34U 3.6U 33U 36U
Endrin 4U 36U 34U 36U 33U 36U
Endrln Aldehyde 4U 36U 3.4U 36U 33U 36U
Endnn Ketone 4U 36U 3.4U 36U 3.3U 36U
gamma-BHC 2U 19U 1.7U 1.9U 17U - 19U
gamma-Chlordane 2U 19U 1.7U 19U 17U 19U
Heptachlor 2U 19U 1.7U 19U 1.7 U 19U
Heptachlor EpoXlde 2U 19U 17U 19U 1.7 U 19U
Methoxychlor 20U 19U t7U 19U t7U 19 U
Toxaphene 200U 190 U t70U 190U t70U 190 U
TAL METALS Cmglkg)
Aluminum. total 6490 4820 6840 6990 8060 19900

Antimony, total 11.4 UJ 93UJ 11 UJ 11.3 UJ 94UJ t76UJ

Arsenic, total 7.1 J 63J 8 41U 58 11 1
Banum, total 126J 26UJ 14.7 143 12.5 55J
Beryllium, total 03J 018UJ 0.22 023 026J 034U
Cadmium, total 066UJ 054UJ 064U 0.65U 054U 1 U
Calcium, total 1630 5n 1380 1230 762J 784
Chromium, total 87J 71J 11.7 J 10.4J 10 256J

Cobalt, total 73J 39J 102 67 93 24

Copper, total 139J 51 J 15 10 152 212
Iron, total 16100 14300 20500 14500 18000 43600
Lead, total 128J 21J 43J 39J 58J 133 J

MagneSium, total 2570 1900 2890 2730 2920 7130

Manganese, total 310J 86.2J 227 156 323 495
Mercury, total 006U 005U 005U 006U O.05U OOSU

Nickel, total 134J 10.4J 169 139 145 397

Potassium, total 376 190 547 473 341 166

Selenium, total R R oasu 087U 072U 068U

Silver. total 1.3 UJ 1.1 UJ 1.3 UJ 13UJ 1.1 UJ 2UJ

Sodium, total 47U 405U 68.3U 70.3U 51.3U R

Thallium. total R R 1.3UJ 1.3UJ 1.1 UJ 1 UJ
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY-$-MW05-1012 DSY-S-MW05-2224 DSY-5-MW05-3234 DSY-s-MW05-4446 DSY-5-MW05-OOO2 DSY-S-MW06-0406
DESCRIPTION: Boring, 10.0-12.0 It Borlng, 22.0-24.0 It BorIng, 32.0-34 0 It BorIng, 44.0-46.0 It Boring, 0.5-1.5 It BorIng, 4.0-6 0 It
LOCATION: MWOS MWOS MWOS MW05 MWOS MW06
SAMPLE DATE: 8121/96 8121196 8I23J96 BI23I96 8119196 8130196
FIELD DUPLICATE OF.

ifln, total 88UJ 7.2UJ 8.5UJ 8.7UJ 7.2UJ 6.8UJ
!Vanadium, tolal 8.9 105 10.9 10.9 8.6 17.7
!Zinc, total 31.9 J 31.3J 37.9J 311 J 327 J 72J
rrCLP Metals (ugIL)

~rsenlc 8.8 4U 4U 4U 4U 4U
Banum 806U 693U 184 122 683U 55
Cadmium 3U 3U 3U 3U 3U 3U
Chromium 21.5 85J 6U 6U 6U 6U
Lead 235 2.4U 3 1U 1 U 5.1
Mercury 02UJ 0.1 U 0.1 U 0.1 U 01U 01U
Selenium 4U 4U 4U 67 4U 4U
Silver 6UJ 6UJ 6U 6U 6.1 UJ 86
TPH USING IR (mglkg) 4100 72U 67U 67U 58U 83
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY·s-MW06-OOO2 DSY·S-MW07-0002 DSY-5-MW07.()810 DSY-5-MW07-1618 DSY-5-MW07-2224 DSY-s-MW07-3436
DESCRIPTION: Boring, 0 5-1.5 It Boring, 0.0-1.0 It Boring, 8.0-10.0 It Blll1ng, 16.0-18.0 It Boring, 22.0-24.0 It Blll1ng, 34 0-36.0 It
LOCATION: MW06 MW07 MW07 MW07 MW07 MW07
SAMPLE DATE: 8130196 8114196 8/14196 8/14196 8/14196 8115196
FIELD DUPLICATE OF:

Volatiles (ug/kg)
1,1,1-Trichloroethane 11 U 11 U 11 U 12U 12U 11U
1,1 ,2,2-Tetrachloroethane 11 U 11U 11U 12 U 12U 11 U
1,1,2-Trichloroethane 11 U 11 U 11 U 12U 12 U 11 U
1,1-Dichloroethane 11 U 11U 11 U 12 U 12U 11 U
1,1-DlChloroethene 11U 11 U 11 U 12U 12U 11 U
1,2-Dichloroethane 11 U 11U 11U 12 U 12 U 11 U
1,2-Dichloroethene (total) 11 U 11 U 11 U 12U 12 U 11 U
1,2-Dichloropropane 11 U 11 U 11U 12 U 12 U 11 U
2-Butanone 11 U 11 U 11 U 12U 12U 11 U
2-Hexanone 11 U 11 U 11 U 12U 12 U 11 U
4-Methyl-2-Pentanone 11 U 11 U 11U 12U 12 U 11 U
IAcetone 12 U 11 U 25U 39U 23U 11U
Benzene 11 U 11 U 11U 12 U 12U 11 U
Bromodlchloromethane 11 U 11 U 11 U 12 U 12 U 11 U
Bromoform 11 U 11 U 11 U 12U 12U 11 U
Bromomethane 11U 11 U 11 U 12 U 12 U 11U
Carbon Disulfide 11 U 11U 11 U 12 U 4J 11 U
Carbon Tetrachlonde 11 U 11 U 11 U 12U 12U 11 U
Chlorobenzene 11 U 11 U 11U 12 U 12 U 11 U
Chloroethane 11 UJ 11 U 11 U 12 U 12 U 11 U
Chloroform 11 U 11 U 11 U 12 U 12 U 11 U
Chloromethane 11 U 11 U 11U 12 U 12 U 11 U
cls-1.3-Dlchloropropene 11 U 11 U 11 U 12 U 12 U 11 U
Dlbromochloromethane 11 U 11 U 11 U 12U 12U 11 U
Ethylbenzene 11 U 11 U 11 U 12 U 12U 11 U
Methylene Chlonde 30U 15 U 18 U 13 U 15U 13 U
Styrene 11 U 11 U 11 U 12 U 12U 11 U
Tetrachloroethene 11 U 11 U 11 U 12 U 12 U 11 U
Toluene 11 U 11 U 11U 12 U 12 U 11 U
Total Xylenes 11 U 11 U 11 U 12 U 12 U 11 U
rans-1,3-Dichloropropene 11 U 11 U 11 U 12 U 12 U 11 U

Tnchloroethene 11 U 11 U 11 U 12U 12 U 11 U
Vinyl Chloride 11 U 11 U 11 U 12 U 12 U 11 U
Semivolatlles (uglkg)
1,2,4-Trichlorobenzene 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ

1,2-Dichlorobenzene 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ

1,3-Dichlorobenzene 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ

1,4-Dichlorobenzene 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ
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· IMMARY OF SOIL ANALYTICAL RESULTS· FORMER DERECKT"'~ SHIPYARD

SAMPLE NUMBER. DSY-S-MW06-OOO2 DSY-S-MW07-0002 DSY-S-MW07-0810 DSY-~7·1618 DSY-5-MW07-2224 DSY-S-MlN07-3436
DESCRIPTION' Boring, 0.5-1.5 n Boring, 0.0-10 n Boring, 8.0-100 n Boring, 16.0-18 0 n Boring, 22.0-24.0 n Boring, 34 0-36.0 ft
LOCATION: MW06 MW07 MW07 MW07 MW07 MW07
SAMPLE DATE. 8130/96 8114196 8114196 8114196 8114196 8115196
FIELD DUPLICATE OF:

2,2'-oxybis(1-ehloropropane) 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ
2,4,5-Trichlorophenol 910UJ 1000 UJ 920UJ 910UJ 970UJ 950UJ
2,4,6-Tnchlorophenol 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ
2,4-Dichlorophenol 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ
2,4-Dlmethylphenol 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ
2,4-Dinitrophenol 910UJ 1000 UJ 920UJ 910UJ 970UJ 950UJ
2,4-Dinitrotoluene 360UJ 400UJ 370UJ 360UJ 380UJ 380 UJ
2,6-Dlnltrotoluene 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ
2-Chloronaphthalene 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ
2-Chlorophenol 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ
2-Methylnaphthalene 360UJ 400UJ 280J 360UJ 380UJ 380UJ
2-Methylphenol 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ
2-Nrtroanlhne 910 UJ 1000 UJ 920UJ 910 UJ 970UJ 950 UJ
2-Nrtrophenol 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ
3,3'-Dichlorobenzidlne 360UJ 400UJ 370UJ 360UJ 380 UJ 380 UJ
3-Nltroanlhne 910 UJ 1000 UJ 920UJ 910 UJ 970UJ 950UJ
4,6-Dmitro-2-Methylphenol 910 UJ 1000 UJ 920UJ 910 UJ 970UJ 950UJ
4-Bromophenyl-phenylether 360UJ 400UJ 370UJ 360UJ 380UJ 380 UJ
4-Chloro-3-Methylphenol 360UJ 400 UJ 370UJ 360UJ 380UJ 380 UJ
4-Chloroanihne 360UJ 400 UJ 370UJ 360UJ 380UJ 380UJ

4-Chloropheny1-phenylether 360UJ 400 UJ 370UJ 360UJ 380UJ 380UJ

4-Methylphenol 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ

4-Nltroanlline 910UJ 1000 UJ 920UJ 910 UJ 970UJ 950UJ

4-Nltrophenol 910 UJ 1000 UJ 920UJ 910UJ 970UJ 950UJ
Acenaphthene 360UJ 400 UJ 370UJ 360UJ 380UJ 380UJ
Acenaphthylene 360UJ 400 UJ 370UJ 360UJ 380UJ 380 UJ
Anthracene 360UJ 400 UJ 370 UJ 360 UJ 380UJ 380UJ
Benzo(a)anthracene 130 J 400UJ 370UJ 360UJ 380UJ 380UJ

Benzo(a)pyrene 120 J 400 UJ 370UJ 360 UJ 380UJ 380 UJ
Benzo(b)nuoranlhene 180J 400UJ 370UJ 360UJ 380 UJ 380UJ
Benzo(g,h,l)perylene 72J 400UJ 370UJ 360UJ 380UJ 380 UJ
Benzo(k)nuoranlhene 86J 400 UJ 370UJ 360UJ 380UJ 380 UJ
bls(2-Chloroethoxy)Melhane 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ

bls(2-Chloroethyl)Ether 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ

bls(2·Ethylhexyl)Phthalale 360UJ 400 UJ 370 UJ 360UJ 380UJ 380UJ
Butylbenzylphthalale 360UJ 400UJ 370UJ 360UJ 380UJ 380 UJ
Carbazole 360UJ 400UJ 370 UJ 360UJ 380UJ 380UJ

Chrysene 140 J 400UJ 370UJ 51 J 380UJ 380UJ

DI-n-butylphthalale 360UJ 400UJ 370 UJ 360UJ 380UJ 380UJ



SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY·S-MW06-0002 DSY·S-MW07-0002 DSY-s-MW07-4810 DSY-s-MW07·1618 DSY-S-MW07-2224 DSY·S-MW07-3436
DESCRIPTION; Bonng. 0.5-1,5 It BorIng, 0,0-1.0 It Bortna, 8.0-10,0 It Borlng, 16.0-18.0 It Bonng, 22.0-24.0 It Boring, 34 0-36.0 It
LOCATiON: MW06 MW07 tomf1T tom07 MW07 MW07
SAMPLE DATE: 8130196 8114196 8Il<W6 8I14J96 8114196 8I15i96
FIELD DUPLICATE OF:

Dl-n-octyIphthalate 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ
Olbenzo(a,h)anthracene 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ
Olbenzofuran 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ
Diethytphthalate 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ
Olmethytphthalate 360UJ 400UJ 370UJ 360UJ 380UJ 3BOUJ
Fluoranthene 300J 400UJ 370UJ 49J 380UJ 3BOUJ
Fluorene 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ
Hexachlorobenzene 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ
Hexachlorobutadlene 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ
Hexachlorocyclopentadlene 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ
Hexachloroethane 360UJ 400UJ 370UJ 360UJ 380UJ 3BOUJ
Indeno(1,2,3-cd)pyrene 71 J 400UJ 370UJ 360UJ 380UJ 3BOUJ
Isophorone 360UJ 400 UJ 370UJ 360UJ 380UJ 3BOUJ
N-Nltroso-Ol-n-Propytamlne 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ
N-Nltroso-dlphenytamine 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ
Naphthalene 360UJ 400UJ 49J 360UJ 380UJ 3BOUJ
Nitrobenzene 360UJ 400UJ 370UJ 360UJ 380UJ 380UJ
Pentachlorophenol 910UJ 1000UJ 920UJ 910UJ 970UJ 950UJ
Phenanthrene 120J 400UJ 48J 360UJ 380UJ 380UJ
Phenol 360UJ 400UJ 370UJ 360UJ 3BOUJ 380UJ
pyrene 230J 400UJ 370UJ 42J 380 UJ 380UJ
ButylTins
Oibutyilin 49U SOU SOU SOU 49U SOU
Monobutylbn 49U SOU SOUJ SOU 49U SOU
ITetrabutyltlO 49U SOU SOUJ SOU 49U SOU
Tnbutyltln 49U SOU SOU SOU 49U SOU
Pesticides/PCBS
4,4'-000 36UJ 4UJ 37UJ 36UJ 28J 74J
4.4'-00E 36UJ 4UJ 37 UJ 36UJ 38 UJ 38UJ
4,4'-00T 36UJ 4UJ 37UJ 36UJ 38UJ 38UJ
~Idnn 19 UJ 2UJ 1.9UJ 19UJ 2UJ 19UJ
alpha-BHC 19UJ 2 UJ 19 UJ 19 UJ 2UJ 19 UJ
alpha-Chlordane 19 UJ 2UJ 1.9 UJ 19 UJ 2UJ 19UJ
Aroclor-1016 36UJ 40UJ 37UJ 36UJ 38 UJ 38UJ
Aroclor-1221 72UJ 79UJ 73UJ 73UJ 76UJ 7SUJ
Aroclor-1232 36UJ 40UJ 37UJ 36UJ 38UJ 38UJ
Aroclor-1242 36UJ 40UJ 37UJ 36UJ 38UJ 38UJ
Aroclor-1248 36UJ 40UJ 37UJ 36UJ 38UJ 38UJ
Aroclor-1254 36UJ 40UJ 37UJ 36UJ 38UJ 38UJ
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SUMMARY OF SOIL ANALYTICAL RESULTS· FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER' DSY-S-MW06-0002 DSY·S-MW07-0002 DSY-5-MW07.()810 DSY-5-MW07-1618 DSY-5-MW07·2224 DSY-S-MW07-3436

DESCRIPTION: BorIng, 0.5-1.5 ft Boring, 00-1.0 ft Boring, 8.0-10.0 ft BorIng, 16.0-18.0 ft Boring, 22.0-24.0 ft Boring, 34 0-36.0 ft

LOCATION: MW06 MW07 MW07 MW07 MW07 MW07

SAMPLE DATE. 8130196 8/14196 ~14196 8/14196 8/14196 8/15196
FIELD DUPLICATE OF:

IAroclor·1260 36UJ 40UJ 37UJ 36UJ 38UJ 38UJ

beta-BHC 19 UJ 2UJ 1.9 UJ 19 UJ 2UJ 19 UJ

Decachloroblphenyl 3.6UJ 4UJ 3.7UJ 3.6UJ 3.8UJ 3.8UJ

idelta-BHC 19UJ 2UJ 1.9 UJ 1.9UJ 2UJ 19 UJ

Dieldrin 36UJ 4UJ 37UJ 3.6UJ 3.8UJ 38 UJ

Endosulfan I 19UJ 2UJ 1.9UJ 19 UJ 2UJ 1.9 UJ

Endosulfan II 36UJ 4UJ 3.7UJ 36UJ 38UJ 38UJ

Endosulfan Sulfate 36UJ 4UJ 3.7UJ 36UJ 38UJ 38 UJ

Endnn 36UJ 4UJ 3.7UJ 36UJ 3.8UJ 3.8UJ
Endnn Aldehyde 36UJ 4UJ 3.7UJ 3.6UJ 3.8UJ 38UJ
Endnn Ketone 36UJ 4UJ 37UJ 36UJ 38UJ 38UJ
gamma-BHC 1.9 UJ 2UJ 1.9UJ 1.9 UJ 2UJ 19 UJ
gamma-Chlordane 19 UJ 2UJ 19UJ 1.9 UJ 2UJ 19 UJ

Heptachlor 19UJ 2UJ 19UJ 19 UJ 2UJ 19 UJ
Heptachlor Epoxlde 19 UJ 2UJ 19UJ 19UJ 2UJ 19 UJ
Methoxychlor 19UJ 20UJ 19UJ 19 UJ 20UJ 19 UJ
Toxaphene 190UJ 200UJ 190 UJ 190 UJ 200UJ 190UJ

ITAL METALS (mg/k91 \

Aluminum, total 12300 13100 8890 10100 5800 7350

Antimony, total 106 UJ 106 UJ 9.1 UJ 10.4 UJ 112 UJ 96 UJ

i4rsenic, total 104 239 203 209 5 39

Banum, total 148 J 12.1 172 15.7 4.1 U 132

Beryllium, total 045 038J 041 J 038J 0.21 U 026J
Cadmium, total 0.61 U 061 U 052U 06U 064U 055U

CalCium, total 1180 1130 J 374J 830J 596J 1430J

Chromium, total 158 J 158 105 123 82 103

Cobalt, total 227 14.7 102 11 4 46 64

Copper, to.!!!- 302 195 173 174 59 114

Iron, total 30600 31000 25200 28400 15100 15100

Lead, total 181 J 92J 7.6J 371 J 2.6J 45J

Magnesium, total 4090 3860 2220 3040 2210 2920

Manganese, total 619 448 396 364 925 147

Mercury, total OOSU 0.12 007 oasu OOSU OOSU
~.

249 249 188 207 115 139Nickel, total
PotaSSium, total 282 241 289 224 309 566

Selenium, total 082U 082U 0.7U 0.8U 086U 074U

Silver, total 12UJ 1.2 UJ 1 UJ 1.2 UJ 13 UJ 11 UJ

Sodium, total R 22.6 UJ 21.4UJ 46.7U 43.5U 228

Thallium, total 1.2UJ 12UJ 1 UJ 1.2UJ 1.3UJ 1.1 UJ
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER' DSY-S-MW06-0002 DSY-S-MW07-0002 DSY-S-MW07.0810 DSY-5-MW07·1618 DSY-S-MW07·2224 DSY-5-MW07-3436

DESCRIPTION Boring, 05-15 ft Boring, 0.G-1.0 ft Boring, 8.G-10.0 ft Boring, 16 G-18 0 ft Boring, 22 G-24.0 ft Boring, 34 ().36 0 ft

LOCATION: MW06 MW07 MW07 MW07 MW07 MW07

SAMPLE DATE: 8130/96 8/14196 8/14196 8/14196 8/14196 8/15/96

FIELD DUPLICATE OF'

Tin, total 82UJ 8.2UJ 7UJ 8UJ 86UJ 7.4UJ

Vanadium, total 14.5 14.5 13 13.7 123 115

~inc, total 88.5J 548J 4O.6J 60.1 J 28J 322J

TClP Metals (ugll)
Arsemc 4U 5.7 J 18.6 24.6 4.2J 4U

Banum 121 724U 710U 514U 340U 613 U

Cadmium 3U 3U 3U 3U 3U 3U

ChromIum 136 6U 7.3J 6U 6U 146

Lead 6.2 1.8 UJ 1.8 UJ 371 U 1.8 UJ 1 U

Mercury 0.1 U 0.1 U 0.1 U 01U 0.1 U 0.1 U

Selemum 4U 4U 4U 4U 4U 4U

Silver 76 6U 6U 6U 6U 81 UJ
TPH USING IR (mglkg) 72 70U 160 72U 74U 70U
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SUMMARY OF SOIL ANALYTICAL RESUL1S • FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER DSY-S-MW()8.{)810 DSY-S-MW08-OOO2 DSY-s-MW09-OOO2 DSY-5-MW09-1 012 DSY-S-MW09-2022 DSY-S-MW09-3032
DESCRIPTION: Boring, 8.0-10 0 ft Boring, 0.5-1.5 ft Boring, 0.0-1.0 It Boring, 10.0-12.0 It Boring, 20 0-22.0 fl Boring, 30.0-32.0 ft

LOCATION MW08 MW08 MW09 MW09 MW09 MW09

SAMPLE DATE: 8127gj 8127gj 8128196 8128196 8128196 8I29gj

FIELD DUPLICATE OF:

Volatiles (uglkg)
1,l,1-Trichloroethane 11 U 11 U 11U 10 U 11 U 12U
i ,1,2,2-Tetrachloroethane 11 U 11U 11 U 10U 11 U 12 UJ
1,1,2-Trichloroethane 11 U 11 U 11 U 10 U 11 U 12 U
1,1-DlChloroelhane 11 U 11 U 11 U 10U 11 U 12U
l,1-Dichloroethene 11 U 11 U 11 U lOU 11 U 12U
l,2-Dlchloroethane 11 U 11 U 11 U 10U 11 U 12 U
l,2-Dlchloroethene (total) 3J 11 U 11 U 10U 11 U 12 U
1,2-Dlchloropropane 11 U 11 U 11 U 10 U 11 U 12U
2-Butanone 11U 11 U 11 U 15U 15U 12 U
2-Hexanone 11 U 11 U 11 U 10U 11 U 12UJ
4-Methyl-2-Pentanone 11 U 11 U 11 U 10U 11 U 12 UJ
Acetone 11 U 28U 11 U 10 U 20U 13 U
Benzene 11U 11 U 11 U 10U 11 U 12 U
Bromodlchloromethane 11U 11 U 11 U 10 U 11 U 12U
Bromoform 11 U 11 U 11 U 10 U 11 U 12U
Bromomethane 11 U 11 U 11 U 10 U 11 U 12 U
Carbon Disulfide 11 U 11 U 11 U 10 U 11 U 12U
Carbon Tetrachlonde 11 U 11 U 11 U 10U 11 U 12 U
Chlorobenzene 11 U 11 U 11 U 10 U 11 U 12UJ
Chloroethane 11 UJ 11 UJ 11 UJ 10UJ 11 UJ 12 UJ
Chloroform 11 U 11 U 11 U lOU 11 U 12U
Chloromethane 11 U 11 U 11 U 10U 11 U 12U
Cls-1 ,3-Dlchloropropene 11 U 11 U 11 U 10 U 11 U 12 U
Dlbromochloromethane 11 U 11U 11 U 10 U 11 U 12U
Ethylbenzene 11 U 11 U 11 U 10U 11 U 12 UJ
Methylene Chlonde 34U 31 U 31 U 17U 33U 37 U
Styrene 11 U 11 U 11 U 10 U 11 U 12 UJ
Tetrachloroethene 11 U 11 U 11 U 10U 11 U 12 UJ

Toluene I 11 U 11 U 11 U 10 U 11 U 12 UJ

Total Xylenes 11 U 3J 11 U 10 U 11 U 12UJ

trans-1,3-Dlchloropropene 11 U 11 U 11 U 10 U 11 U 12U

Tnchloroethene 3J 11 U 11 U 10 U 11 U 12U

Vinyl Chlonde 11 U 11 U 11 U 10 U 11 U 12 U

Semivolatiles (uglkg)
1,2,4-Tnchlorobenzene 340UJ 360UJ 360UJ 380UJ 370UJ 380U

1,2-DlChlorobenzene 340UJ 360UJ 360UJ 380UJ 370UJ 380U

l,3-Dichlorobenzene 340UJ 360UJ 360UJ 380UJ 370UJ 380U

1,4-Dlchlorobenzene 340UJ 360UJ 360UJ 380UJ 370UJ 380U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY-S-MW08-0810 DSY-S-MW08-OOO2 OSY-S-MWQ9.0002 DSY-s-MW09-1012 DSY-S-MW09-2022 DSY-S-MW09-3032
DESCRIPTION' Boring, 8.0-10.0 It Boring, 0.5-1.5 It BorIng, 0.0-1.0 It Boring, 10.0-12.0 It BorIng, 20.0-22.0 It Boring, 30 0-32.0 It
LOCATION: MW08 MW08 MW09 MW09 MW09 MW09
SAMPLE DATE: 8127/96 8127/96 8121W6 l!I28I98 8128196 8129196
FIELD DUPLICATE OF:

2,Z-oxybls(1-Chloropropane) 340UJ 360UJ 360UJ 380UJ 370UJ 380U
2,4,5-Tnchlorophenol 850UJ 910 UJ 900UJ 960UJ 930UJ 960U
2,4,6-Trlchlorophenol 340UJ 360UJ 360UJ 380UJ 370UJ 380U
2,4-Dlchlorophenol 340UJ 360UJ 360UJ 380UJ 370UJ 380U
2,4-Dlmethylphenol 340UJ 360 UJ 360UJ 380UJ 370UJ 380U
2,4-Dlnrtrophenol 850UJ 910 UJ 900UJ 960UJ 930UJ 960UJ
2,4-Dinrtrotoluene 340UJ 360UJ 360UJ 380UJ 370UJ 380U
2,6-Dinrtrotoluene 340UJ 360UJ 360UJ 380UJ 370UJ 380U
2-Chloronaphthalene 340UJ 360UJ 360UJ 380UJ 370UJ 380U
2-Chlorophenol 340UJ 360UJ 360UJ 380UJ 370UJ 380U
2-Methylnaphthalene 340UJ 360UJ 360UJ 380UJ 370UJ 380U
2-Methylphenol 340UJ 360UJ 360UJ 380UJ 370UJ 380U
2-NrtroaOlline 850UJ 910 UJ 900UJ 960UJ 930UJ 960U
2-Nrtrophenol 340UJ 360UJ 360UJ 380UJ 370UJ 380U
3,3'-Dlchlorobenzidlne 340UJ 360UJ 360UJ 380UJ 370UJ 380UJ
3-Nltroaniline 850UJ 910UJ 900UJ 960UJ 930UJ 960U
4,6-Dlnrtro-2-Methylphenol 850UJ 910UJ 900UJ 960UJ 930UJ 960U
4-Bromophenyl-phenylether 340 UJ 360UJ 360UJ 380UJ 370UJ 380U
4-Chloro-3-Methylphenol 340UJ 360UJ 360UJ 380UJ 370UJ 380U
4-ChloroaOlline 340UJ 360UJ 360UJ 380UJ 370UJ 380U
4-Chlorophenyl-phenylether 340UJ 360UJ 360UJ 380UJ 370UJ 380U
4-Methylphenol 340UJ 360 UJ 360UJ 380UJ 370UJ 380U
4-Nltroanlhne 850UJ 910 UJ 900UJ 960UJ 930UJ 960U
4-Nltrophenol 850UJ 910UJ 900UJ 960UJ 930UJ 960U
Acenaphthene 340 UJ 52J 360UJ 380UJ 370UJ 380U
Acenaphthylene 340UJ 360UJ 360UJ 380UJ 370UJ 380U
Anthracene 340UJ 110J 51 J 380UJ 370UJ 380U
Benzo(a)anthracene 340UJ 200J 470J 53J 370UJ 380U
Benzo(a)pyrene 340UJ 170J 410J 41 J 370UJ 380 U
Benzo(b)fluoranthene 340UJ 230J 660J 63J 370UJ 380U
Benzo(g,h,l)perytene 340UJ 88J 190J 380UJ 370UJ 380U
Benzo(k)fluoranthene 340UJ 87 J 270J 380UJ 370UJ 380U
bls(2-Chloroethoxy)Methane 340UJ 360UJ 360UJ 380UJ 370UJ 380U
bis(2-Chloroethyl)Ether 340UJ 360UJ 360UJ 380UJ 370UJ 380U
bls(2-Ethylhexyl)Phthalate 340UJ 1200 UJ 360UJ 380UJ 400UJ 380U
Butylbenzylphthalate 340UJ 360UJ 360UJ 380UJ 370UJ 380U
CarbaZole 340UJ 37 J 360UJ 380UJ 370UJ 380U
Chrysene 340UJ 220J 580J 54J 370UJ 380U
Di-n-butytphthalate 340UJ 51 J 64J 380UJ 370UJ 380U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER. DSY-5-MW08-0810 DSY-S-MW08-OOO2 DSY-S-MW09-OOO2 DSY~1012 DSY·s-MW09-2022 DSY-5-MW09-3032
DESCRIPTION: Boring, 8.0-10.0 ft Boring, 0.5-1.5 It BorIng, 0.0-1.0 It BorIng, 100-12.0 It Bonng, 20.0-22.0 It Boring, 30.0-32.0 It
LOCATION: MW08 MW08 MW09 MW09 MW09 MIJII09
SAMPLE DATE: 8fZ7196 8fZ7/96 8128196 8128196 8128196 8129196
FIELD DUPLICATE OF: -

Di-n-octylphthalate 340UJ 62J 360UJ 380UJ 370UJ 380U
Dibenzo(a,h)anthracene 340UJ 360UJ 62J 380 UJ 370UJ 380U
Dlbenzofuran 340UJ 360UJ 360UJ 380UJ 370UJ 380U
Diethytphthalate 340UJ 360UJ 360UJ 380UJ 370UJ 380U
Dimethytphthalate 340UJ 360UJ 360UJ 380UJ 370UJ 380U
Fluoranthene 100J 460J nOJ 130J 370UJ 380U
Fluorene 340UJ 50J 360UJ 380UJ 370UJ 380U
Hexachlorobenzene 340UJ 360UJ 360UJ 380UJ 370UJ 380U
Hexachlorobutadiene 340UJ 360UJ 360UJ 380UJ 370UJ 380U
Hexachlorocyclopentadiene 340UJ 360UJ 360UJ 380 UJ 370UJ 380U
Hexachloroethane 340UJ 360UJ 360UJ 380UJ 370UJ 380 U
Indeno(1,2,3-cd)pyrene 340UJ 80J 190 J 380UJ 370UJ 380U
Isophorone 340UJ 360UJ 360UJ 380 UJ 370UJ 380U
N-NltrOSO-Dt-n-Propytamine 340UJ 360UJ 360UJ 380UJ 370UJ 380 U
N-Nrtroso-diphenytamine 340UJ 360UJ 360UJ 380UJ 370UJ 380U
Naphthalene 340 UJ 360UJ 360UJ 380UJ 370UJ 380 U
Nrtrobenzene 340UJ 360UJ 360UJ 380UJ 370UJ 380U
Pentachlorophenol 850 UJ 910UJ 900UJ 960UJ 930UJ 960 U
Phenanthrene 51 J 420J 180J 81 J 370UJ 380U
Phenol 340 UJ 360UJ 360UJ 380UJ 370 UJ 380U
pyrene 100 J 460J 750J 98J 370UJ 380 U
ButylTins ~

Dlbutyftln 49UJ 50UJ 49UJ 49UJ 50UJ 50U
Monobutyltln 49UJ 50 UJ 49UJ 49UJ 50UJ SOU
Tetrabuty1lin 49UJ SOUJ 49 UJ 49UJ 50UJ SOU
Tnbutyftln 49UJ 69J 49UJ 49UJ SOUJ SOU
PesticidesiPCBS
4,4'-000 34 UJ 36UJ 36 UJ 38UJ 37 UJ 38U
4,4'-DDE 34UJ 3.6UJ 36UJ 38UJ 37UJ 38U
4,4'-00T 34 UJ 36UJ S2J 3.8UJ 3.7 UJ 38 U
Aldnn 1.7 UJ 19 UJ 18 UJ 2UJ 19 UJ 2U
alpha-BHC 17 UJ 1.9 UJ 18 UJ 2UJ 19 UJ 2U
alpha-Chlordane 17 UJ 1.9UJ 1.8 UJ 2UJ 19 UJ 2U
Aroclor-1016 34UJ 36UJ 36UJ 38UJ 37UJ 38 U

Aroclor-1221 68 UJ 72UJ 72 UJ 76UJ 74UJ 76U

~roclor-1232 34UJ 36UJ 36UJ 38UJ 37UJ 38U

Aroclor-1242 34UJ 36UJ 36UJ 38UJ 37UJ 38U

~roclor-1248 34UJ 36UJ 36UJ 38UJ 37UJ 38U

Aroclor-1254 34UJ 38J 38UJ 38UJ 37UJ 38U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY-S-MW08-0810 DSY-S-MW08-OOO2 DSY-S-MW09-OOO2 DSY-s-MW09-1012 DSY-S-MW09-2022 DSY-5-MW09-3032
DESCRIPTION: Boring, 8 Q.10.0 It Boring, 05-1 5 It BorIng, O.Q.1.0 It Boring, 10.Q.12.0 It Boring, 2O.Q.22.0 It BorIng, 30 D-32 0 It
LOCATION: MW08 MW08 MW09 MW09 MW09 MW09
SAMPLE DATE' 8127196 8/27196 8128196 8/28J96 8f28J96 8129196
FIELD DUPLICATE OF:

Aroclor-1260 34UJ 36UJ 36UJ 38UJ 37UJ 38U
beta-BHC 1.7 UJ 19UJ 1.8 UJ 2UJ 1.9 UJ 2U
Decachloroblphenyl 3.4UJ 36UJ 36UJ 38UJ 37UJ 38U
delta-BHC 1.7 UJ 19UJ 1.8 UJ 2UJ 1.9 UJ 2U
Dleldnn 34UJ 36UJ 36UJ 3.8UJ 3.7UJ 38U
Endosulfan I 17UJ 19UJ 1.8 UJ 2UJ 1.9UJ 2U
Endosulfan II 34UJ 36UJ 36UJ 38UJ 3.7UJ 38U
Endosulfan Sulfate 3.4UJ 36UJ 3.6UJ 3.8 UJ 3.7UJ 38U
Endrin 34UJ 36UJ 36UJ 38UJ 3.7UJ 38U
Endrin Aldehyde 3.4UJ 36UJ 3.6UJ 38 UJ 3.7UJ 38U
Endrin Ketone 3.4UJ 36UJ 36UJ 3.8UJ 3.7UJ 38U
gamma-BHC 1.7 UJ 19UJ 1.8 UJ 2UJ 1.9UJ 2U
gamma-Chlordane 1.7 UJ 19 UJ 18 UJ 2UJ 1.9 UJ 2U
Heptachlor 17 UJ 19 UJ 18 UJ 2UJ 19 UJ 2U
Heptachlor Epoxide 17 UJ 19 UJ 1.8 UJ 2UJ 19UJ 2U
Methoxychlor 17UJ 19 UJ 18 UJ 20UJ 19UJ 20U
!Toxaphene 170UJ 190 UJ 180 UJ 200UJ 190UJ 200U
TAL METALS (mglkg)
Aluminum, total 11200 10100 5260 10400 11100 16300

Anlimony, total 117 UJ 9.8 UJ 10.6 UJ 10.5UJ 10.1 UJ 11 UJ
Arsenic, total 207 19.2 5.3 178 98 97
Banum, total 93J 67 12.9 105J 17.7 J 31
Beryllium, total 03 35 02U 032 03 021 U
Cadmium, total 067U 057U 061 U 061 U O.58U 064U
Calcium, total 1190 2790 626 1020 1900 1900
Chromium, total 161 J 402J 137 J 163J 165J 216J
Cobalt, tolal 137 239 7 11 2 13 159
~pper, total 239 262 255 232 162 309
Iron, total 30200 32900 16900 31000 31600 36800
Lead, total 173J 189 J 234J 242J 68J 178J
MagneSium, total 3650 2830 2150 3570 4600 6830
Manganese, total 502 489 307 251 462 391
Mercury, tolal OOSU 007 OOSU 006U 006U OOSU
Nickel, total 245 113 17.8 209 253 325
PotaSSium, total 227 381 261 342 593 108
Selenium, total 09U 075U 081 U 081 U onu 085U
Silver, total 1.3UJ 1.1 UJ 1.2 UJ 1.2 UJ 1.2 UJ 13UJ
SodiUm, total 554UJ 163J 2O.5U 57.5UJ 68.2 UJ 17 U

Thallium, total 13UJ 1.1 UJ 1.2UJ 1.2 UJ 1.2 UJ 13UJ
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY-S-MW08-0810 DSY-S-MW08-OOO2 DSY-S-MW09-OOO2 DSY·S-MW~1012 DSY-S-MW09-2022 DSY-S-MW09-3032
DESCRIPTION' Boring, 8.0.10.0 ft Boring, 0 >1.5 ft BorIng, 0.0-1.0 ft Boring, 10.0.12.0 ft Boring, 20.0.22 0 ft Boring, 30.0-320 ft
LOCATION: MW08 MW08 MW09 MW09 MW09 MW09
SAMPLE DATE: 8I'Z7/96 8127/96 8128196 8128196 M8I96 8129/96
FIELD DUPLICATE OF:

Tin, total 9UJ 4O.6J 8.1 UJ 8.1 UJ 7.7UJ 8.5UJ
Vanadium, total 13.1 13.1 16.7 175 15.2 13.4

Inc,lotal 59J 831 J 175J 73J 63.2J 663J
TCLP Metals (ugIL)
Arsenic 4U 6.3 4U 4U 4U 4U
Barium 615 272 129 92.1 83.8 696
Cadmium 3U 4 3U 3U 3U 3U
Chromium 6U 8.7 6U 6U 6U 6U
Lead 26 813 16.4 158 1.9 5.4
Mercury 0.1 U 0.1 U 0.1 U 01U 0.1 U 01 U
Selenium 4U 4U 4U 4U 4U 4U
Silver 6U 6U 6U 6U 6U 6U
TPH USING IR (mglkg) 490 270 77 73UJ 70U 75U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY-S-MW09-3638 OSY-S-MW1G-0002 DSY-5-MW1 ().()810 DSY-S-MW11.()()()2 OSY-5-MW11.()103 DSY-S-MW11-1113
DESCRIPTION: Boring, 36 0-38.0 It Boring, 0.0-2.0 It BorIng, 8.0-10.0 It Boring, 0.0-1.0 It BorIng, 1.0-3.0 It Boring, 11.0-130 It
LOCATION: MW09 MW10 MW10 MW11 MW11 MW11
SAMPLE DATE: 8129196 9/10196 9/10196 17/31196 17/31196 8/1196
FIELD DUPLICATE OF:

~olatiles (uglkg)
1,1,1-Trichloroethane 11 U 12 U 12U 11 U 11U 12 U
1,1,2,2-Tetrachloroethane 11 U 12 U 12U 11 U 11U 12 U
1,1,2-Trichloroethane 11U 12U 12U 11 U 11 U 12 U
1,1-0lchloroethane 11 U 12 U 12U 11 U 11 U 12 U
1,1-0lChloroethene 11 U 12 U 12 U 11 U 11 U 12 U
1,2-Dlchloroethane 11 U 12 U 12U 11 U 11 U 12 U
1,2-Dichloroelhene (total) 11 U 12 U 12 U 11 U 11 U 12 U
1,2-Dichloropropane 11 U 12 U 12U 11 U 11 U 12 U
2-Butanone 11 U 12 U 12U 11 U 11 U 12 U
2-Hexanone 11 U 12 U 12 U 11 U 11 U 12U
4-Methyl-2-Pentanone 11 U 12U 12 U 11 U 11 U 12 U
Acetone 11U 12 U 12 U 41 U 75U 150U
Benzene 11 U 12 U - 12 U 11 U 11 U 12 U
Bromodlchloromethane 11 U 12 U 12U 11 U 11 U 12 U
Bromoform 11U 12U 12U 11 U 11 U 12 U
Bromomethane 11U 12 U 12 U 11 U 11 U 12 U
Carbon Disulfide 11 U 12 U 12 U 11U 11 U 12U
Carbon Tetrachlonde 11 U 12 U 12 U 11 U 11 U 12 U
Chlorobenzene 11 U 12 U 12 U 11 U 11 U 12 U
Chloroethane 11 UJ 12 UJ 12 UJ 11 U 11 U 12 U
Chloroform 11 U 12 U 12 U 11 U 11 U 12 U
Chloromethane 11 U 12 U 12 U 11U 11 U 12 U
cls-1,3-Dlchloropropene 11 U 12 U 12 U 11 U 11 U 12 U
Dlbromochloromethane 11 U 12 U 12 U 11 U 11 U 12 U
Ethylbenzene 11 U 12 U 12 U 11 U 11 U 12U
Methylene Chlonde 16 U 14 U 14U 18 U 18 U 16 U
Styrene 11 U 12U 12U 11 U 11 U 12 U
Tetrachloroethene 11 U 12 U 12 U 11 U 11 U 12U
Toluene 11 U 12 U 12 U 11 U 11 U 12 U
Total Xylenes 11 U 12 U 12 U 1 J 2J 12U
trans-l ,3-Dichloropropene 11 U 12 U 12 U 11 U 11 U 12U
Tnchloroethene 11 U 12 U 12 U 11 U 11 U 12 U
Vinyl Chlonde 11 U 12 U 12U 11 U 11 U 12 U
Semivolatlles (uglkg)
1,2,4-Trlchlorobenzene 360U 410U 390U 350U 350U 350 U

1,2-0lChlorobenzene 360U 410U 390U 350U 350U 350U
1,3-DlChlorobenzene 360U 410U 390U 350U 350U 350U
1.4-DlChlorobenzene 360U 410U 390U 350U 350U 350U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY-S-MW09-3638 DSY-S-MW1G-0002 DSY-S-MW1G-0810 DSY-S-MW11.Q002 DSY-S-MW11-0103 DSY-S-MW11-1113

DESCRIPTION' Boring, 36 0-38.0 It Boring, 0.0-2.0 ft Boring, 8.0-10.0 ft Boring, 0.0-1.0 ft Borfng, 1.0-3.0 ft BorIng, 11.0-130 ft

LOCATION: MWOO MW10 MW10 MW11 MW11 MW11

SAMPLE DATE' 8129196 9110196 9110/96 7131/96 7131/96 8/1/96
FIELD DUPLICATE OF:

2,'1~xybls(1-Chloropropane) 360U 410U 390U 350U 350U 350U

2,4,5-Tnchlorophenol 910 U 1000 U 980U 890U 880U 890U

2,4,6-Trichlorophenol 360U 410U 390U 350U 350U 350U

2,4-Dichlorophenol 360U 410U 390U 350U 350U 350U

2,4-Dimethytphenol 360U 410U 390U 350U 350U 350U
2,4-Dinrtrophenol 910U 1000 UJ 980UJ 890U 880U 890U

2,4-Dlnitrotoluene 360U 410U 390U 350U 350U 350U
2,6-Dlnitrotoluene 360U 410U 390U 350U 350U 350U
2-Chloronaphthalene 360U 410U 390U 350U 350U 350U
2-Chlorophenol 360U 410U 390U 350U 350U 350U

2-Methytnaphthalene 360U 410U 390U 350U 350U 350U

2-Methytphenol 360U 410U 390U 350U 350U 350U
2-Nrtroanrhne 910U l000U 980U 890U 880U 890U
2-Nrtrophenol 360U 410U 390U 350U 350U 350U

3,3'-Dlchlorobenzldlne 360U 410U 390UJ 350U 350U 350U
3-Nltroanillne 910U 1000U 980U 890U 880U 890 U

4,6-Dlnrtro-2-Methytphenol 910 U 1000U 980U 890U 880U 890 U

4-Bromophenyt-phenytether 360U 410U 390U 350 U 350U 350U

4-Chloro-3-Methytphenol 360U 410U 390U 350U 350U 350U

4-Chloroanrhne 360U 410U 390U 350U 350 U 350U

4-Chlorophenyt-phenylether 360U 410U 390U 350U 350U 350U

4-Methytphenol 360U 410U 390U 350U 350U 350U

4-Nrtroanlhne 910U 1000U 980U 890 U 880U 890U
4-Nrtrophenol 910U 1000 UJ 980U 890U 880U 890U

Acenaphthene 360U 410U 390U 350U 350U 350U

Acenaphthytene 360U 410U 390U 350 U 350U 350U

Anthracene 360U 410U 390U 350 U 350U 350U

Benzo(a)anthracene 360U 410U 390U 350U 350U 350U

Benzo(a)pyrene 360U 410U 390U 350 U 350U 350U

Benzo(b)nuoranthene 360U 55J 390U 350U 350U 350U

Benzo(g,h,i)perytene 360U 410U 390U 350 U 350U 350U

Benzo{k)nuoranthene 360U 410U 390U 350U 350U 350U

bis(2-Chloroethoxy)Methane 360U 410U 390U 350U 350U 350U

bls(2-Chloroethyt)Ether 360U 410U 390U 350 U 350U 350U

bls(2-Ethylhexyl)Phthalate 360U 410U 390U 350U 350U 350U

Butylbenzylphthalale 360U 410U 3QOU 350U ~U 350U
Carbazole 360U 410U 390U 350U 350U 350U

Chrysene 360U 410U 390U 350U 350U 350U

DI-n-butytphthalate 360U 410U 390U 350U 350U , 350U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY-5-MW09-3638 DSY-s-MW1 ().Q()()2 DSY-5-MW1 G-0810 DSY-s-MW11-0002 DSY-5-MW11.()103 DSY-S-MW11-1113

DESCRIPTION. Boring, 36.0-38 0 ft Boring, 0.0-2.0 ft Boring, 8.0-10.0 ft BorIng, 0.0-1.0 ft Boring, 1.0-3.0 ft BorIng, 11.0-13.0 ft
LOCATION: MWOO MW10 MW10 MW11 MW11 MW11
SAMPLE DATE' 8129196 9/10196 ~10196 7/31196 17/31196 8/1196
FIELD DUPLICATE OF:

Di-rHlctyIphthalate 360U 120J 390U 350U 350U 350U
Olbenzo(a,h)anthracene 360U 410U 390U 350U 350U 350U
Oibenzofuran 360U 410U 390U 350U 350U 350U
Olethylphthalate 360U 410U 390U 350U 350U 350U
Dlmethytphthalate 360U 410U 390U 350U 350U 350U
Fluoranthene 360U 63J 390U 3SOU 350U 350U
Fluorene 360U 410U 390U 350U 350U 350U
Hexachlorobenzene 360U 410U 390U 3SOU 350U 350U

Hexachlorobutadiene 360U 410U 390U 350U 350U 350U
Hexachlorocyclopentadiene 360U 410U 390U 350U 350U 350U
Hexachloroethane 360U 410U 390U 350U 350U 350U
Indeno(1,2,3-cd)pyrene 360U 410U 390U 350U 350U 350U
Isophorone 360U 410U 390U 350U 350U 350U
N-Nrtroso-Ol-n-Propytamine 360U 410U 390U 350U 350U 350U
N-Nltroso-dlphenytamine 360U 410U 390U 3SOU 350U 350U
Naphthalene 360U 410U 390U 3SOU 350U 350U
Nrtrobenzene 360U 410U 390U 350U 350U 350U
Pentachlorophenol 910U 1000U 980U 890U aaou 890U
Phenanthrene 360U 410U 390U 3SOU 3SOU 350U
Phenol 360U 410U 390U 3SOU 350U 350U
Pyrene 360U 59J 390U 3SOU 350U 3SOU
ButylTins
Olbutyltln SOU SOJ SOU SOUJ SOUJ 49U
Monobutyttln SOU SOU SOU SOUJ SOUJ 49U
Tetrabutyllln SOU SOU SOU SOUJ SOUJ 49U
Tnbutyttln SOU 662J SOU SOUJ SOUJ 36J

PesticideslPCBS
4,4'-000 36U 41U 39 U 35U 35U 36U
4,4'-00E 36U 27 39 U 35U 35U 36U

4,4'-00T 36U 32 39U 35U 35U 36 U

Aldnn 19U 2.1 U 2U 1.8 U 1.8U 18U

alpha-BHC 19U 21U 2U 18U 18U 18U

alpha-Chlordane 1.9U 2.1 U 2U 18U 1.8 U 1.8 U

Aroclor-10t6 36U 41 U 39U 35U 35U 36U

!Aroclor-1221 72U 81 U 78 U nu 71 U 73U

Aroclor-1232 36U 41 U 39U 35U 35U 36U

Aroclor-1242 36U 41 U 39U 35U 35U 36U

!Aroclor-1248 36U 41 U 39U 35U 35U 36U

IAroclor-1254 36U 41 U 39U 35U 35U 36U
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SUMMARY OF SOIL ANALYTICAL RESULTS· FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY-5-MW09-3638 DSY-S-MW1().()()()2 DSY-5-MW1().()810 DSY-5-MW11..()()()2 DSY-5-MW11.Q103 DSY-5-MW"-"'3
DESCRIPTION. Boring, 36.~.O It BorIng, 00-2 0 It Boring, 8.0-10.0 It BorIng, 0.0-1.0 It Boring, 1.Q.3.0 It BorIng,".o-'301l
LOCATION: MWCJ9 MW10 MW10 MW11 MW11 MW11
SAMPLE DATE: 8129196 9/10/96 9/10196 7131/96 7131/96 811/96
FIELD DUPLICATE OF'

Aroclor-1260 36U 41 U 39U 35U 35U 36U
bela-BHC 1.9 U 2.1 U 2U 1.8 U 18U 18U
Decachloroblphenyl 3.6U 41U 3.9U 35U 35U 36U
della-BHC 1.9U 21U 2U 1.8 U 18U 18U
Dieldrin 3.6U 4.1 U 39U 35U 35U 36U
Endosulfan I 19U 21U 2U 1.8U 18U 18U
Endosulfan II 36U 41U 39U 35U 35U 36U
Endosulfan Sulfale 36 U 41U 39U 35U 35U 36U
Endnn 36U 41U 39U 35U 35U 36U
Endnn Aldehyde 36U 4.1 U 39U 35U 35U 36U
Endrin Kelone 36U 41U 39U 35U 35U 36U
gamma-BHC 19U 21 U 2U 1.8 U 1.8 U 18U
gamma-Chlordane 19U 2.1 U 2U 18U 1.8U 18 U
Heplachlor 19U 21 U 2U 18U 18U 24
Heplachlor EpoXlde 19U 21U 2U 18U 18U 18U
Melhoxychlor 19 U 21 U 20U 18 U 18U 18U
Toxaphene 190 U 210U 200U 180 U 180U 180 U
TAL METALS (mglkg)
Aluminum, lolal 16700 13200 11700 4220J 6570J 6260J
Anhmony,lolal 107UJ 95UJ 115 UJ 111 U 11.2 U 11.3 U
ArseniC, lolaI 44 203 385 38 37 33
Barium, lolal 47J 20.1 139 93 247 151
Beryllium,lolal 021 043J O.36J 021 U 0.32J 023J
Cadmium, lolaI 062U 0.61 J 15J 064U 065U 065U
CalCium, lolal 5190 313J 834J 911 U 581 437
Chromlum,lolal 2O.8J 15 152 65U 10 78U
Cobalt, lolal 161 105 166 8 85 54
Copper,lolal 415 15 194 157 J 155J 14J
Iron,lolal 40400 26900 37100 11900J 14200 J 12800 J
Lead,lolal 31J 16.2J 66J 48 74 66
MagneSium, lolal 8000 2580 3980 1320 2430 1600
Manganese,lotal 728 338J 746J 268 376 180
Mercury, lolal 005U 006U OOSU 005U OOSU OOS
Nickel, lolal 332 192 289 9.4J 126 J 11 J
Polasslum, lolal 145 362 338 225 711 274
Selenium, lolal 083U 013UJ 088UJ 085U 086U 087U
Silver, total 12 UJ 1.1 UJ 1.3 UJ 13 UJ 1.3 UJ 13 UJ
Sodium, lolal R 83.4U 40U 24.6U 55.1 U 54.5U
Thallium, total 1.2UJ 11 UJ 1.3 UJ 1.3UJ 1.3 UJ 13UJ
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER. DSY-5-MW09-3638 DSY-5-MW1 G-0002 DSY-s-MW1().()810 DSY-s-MW11-0002 DSY-S-MW11..()103 DSY·5-MW11·1113
DESCRIPTION: Boring, 36.0-38.0 ft BorIng, 0.0-2.0 ft Boring, 8.0-10.0 ft Boring, 0.0-1.0 ft Boring, 1.0-3.0 ft BorIng, 11.0-13.0 ft
LOCATION: MW09 MW10 MW10 MW11 MW11 MW11

SAMPLE DATE: 8J29J96 9/10196 9/10196 7/31196 7/31196 811196
FIELD DUPLICATE OF:

in, total 8.3UJ 13.4UJ 9.4UJ 8.5U 8.6U 8.7U
Vanadium, total 12.3 22.2J 2O.8J 6.4 9.7 8.4
inc, total 538J 54 68.8 22.8 32.7 25.5

~CLP Metals (ug/l)
~rsenlc 4U 4U 4U 4U 4U 4U
Barium 91.6 141 105 112 U 73.3U 337U
Cadmium 3U 3U 5.4 3U 3U 3U
ChromIum 6U 17.8 41.1 6U 6U 6U
Lead 2.8 58 1.6 1 U 1 U 2.3U
Mercury 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Selenium 4U 46 4U 4U 4U 4U
Silver 6U 82 6.9 6.2UJ 11 UJ 6UJ
TPH USING IR (mglkg) 69U 81 UJ 70UJ nUJ SOUJ 75UJ
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DER~CKTOR SHIPYARD

SAMPLE NUMBER: OSY-5-MW11·2729 OSY-5-MW"-2931 OSY-5-MW12-0002 OSY-s-MW1200709 DSY-s-MW12-2123 DSY-s-MW12-2931
DESCRIPTION: BorIng, 27.0-29.0 It BorIng, 29.0-31.0 It Bomg, 0.5-1.5 It Boring, 7.0-9.0 It Borlng, 21.0-23.0 It BorIng, 29.0-31.0 It
LOCATION: MW11 MW11 1MW12 MW12 MW12 MW12
SAMPLE DATE: 811/96 8/1/96 ~ 816196 8/6196 817196
FIELD DUPLICATE OF:

Volatiles (uglkg)
1,1 ,1-Trichloroethane 13U 13U 11U 11U 11 U 11U
l,1,2,2-Tetrachloroethane 13U 13U 11 U 11U 11 U 11 U
1,1,2-Trichloroethane 13U 13U 11 U 11U 11 U 11 U
1,1-0ichloroethane 13U 13U 11U 11 U 11 U 11 U
l,1-Dichloroethene 13U 13 U 11U 11U 11 U 11 U
1,2-Dichloroethane 13 U 13 U 11U 11U 11 U 11 U
l,2-Dlchloroethene (total) 13U 1 J 11U 11 U 11 U 11 U
1,2-Dichloropropane 13U 13U 11U 11 U 11 U 11U
2-Butanone 13U 13 U 11 U 11U 11 U 11U
2-HelGlnone 13U 13U 11 U l1U 11 U 11 U
4-Methyt-2-Pentanone 13 U 13 U l1U 11 U 11 U l1U
Acetone nu 240 11 U l1U 11 U 11 U
Benzene 13U 13U l1U l1U 11 U 11 U
Bromodlchloromethane 13U 13U 11 U l1U 11 U 11 U
Bromoform 13 U 13 U l1U l1U 11 U 11 U
Bromomethane 13U 13 U 11U 11 U 11 U 11 U
Carbon Disulfide 13 U 13U 11 U l1U 11 U 11 U
Carbon Tetrachloride 13U 13 U l1U 11 U 11 U 11 U
Chlorobenzene 13 U 13U 11U l1U 11 U 11 U
Chloroethane 13U 13 U 11 U l1U 11 U 11 U
Chloroform 13 U 13 U 11U 11 U 11 U 11 U
Chloromethane 13 U 13 U 11 U 11 U 11 U 11 U
cls-1,3-Dlchloropropene 13U 13 U 11 U l1U 11 U 11U
Dibromochloromethane 13 U 13 U 11U l1U 11 U 11 U
Ethytbenzene 13 U 13 U 11 U 11 U 11 U 11 U
Methylene Chloride 21 U 23U 11U 14 U 16U 13 U
Styrene 13 U 13 U 11 U l1U 11 U 11 U
Tetrachloroethene 13 U 13 U 11 U 11 U 11 U 11 U
Toluene 13 U 13 U 11U 11 U 11 U 11 U
Total Xylenes 13U 13 U 11 U l1U 11 U 11U
trans-1,3-Dlchloropropene 13U 13 U 11U 11 U 11 U l1U
Tnchloroethene 2J 4J l1U l1U 11 U 11 U
Vinyl Chlonde 13 U 13 U l1U 11 U 11 U 11 U
Semlvolatiles (uglkg)
1,2,4-Tnchlorobenzene 370U 380U 330U 350U 330U 380U
1,2-DlChlorobenzene 370U 380U 330U 350U 330U 380U
l,3-Dichlorobenzene 370U 380U 330U 350U 330U 380U
1,4-Dichlorobenzene 370U 380U 330U 350U 330U 380U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY·S-MW11-2729 DSY-S-MW11-2931 DSY-S-MW12-«102 DSY·S-MW12.Q709 DSY-S-MW12-2123 DSY-S-MW12-2931
DESCRIPTION: Borlng, 27,0-29.0 n BorIng, 29.0-31.0 n Bortng, 0.5-1.5 n Boring, 7.0-9.0 n Bortng, 21.0-23.0 n BorIng, 29 0-31 0 n
LOCATION: MW11 MW11 MW12 MW12 MW12 MW12
SAMPLE DATE: 811196 8/1/96 816/96 8/8196 8/6196 817196
FIELD DUPLICATE OF:

2,2'o()xybis(1-ehloropropane) 370U 380U 330U 350U 330U 380U
2,4,5-Tnchlorophenol 940U 960U 820U 890U 840U 960U
2,4,6-Trichlorophenol 370U 380U 330U 350U 330U 380U
2,4-Dlchlorophenol 370U 380U 330U 350U 330U 380U
2,4-Dlmethylphenol 370U 380U 330U 350U 330U 380U
2,4-Dlnrtrophenol 940U 960UJ R 890U R 960U
2,4-Dlnrtrotoluene 370U 380U 330U 350U 330U 380U
2,6-Dinitrotoluene 370U 380U 330U 350U 330U 380U
2-Chloronaphthalene 370U 380U 330U 350U 330U 380U
2-Chlorophenol 370U 380U 330U 350U 330U 380U
2-Methylnaphthalene 370U 380U 330U 350U 330U 380U
2-Methylphenol 370U 380U 330U 350U 330U 380U
2-Nrtroanlhne 940U 960U 820U 890U 840U 960U
2-Nrtrophenol 370U 380U 330U 350U 330U 380U
3,3'-Dlchlorobenzidlne 370U 380U 330U 350UJ 330UJ 380UJ
3-Nrtroamhne 940U 960U 820UJ 890U 840U 960U
4,6-Dlmtro-2-Methylphenol 940U 960U R 890U R 960U
4-Bromophenyl-phenylether 370U 380U 330U 350U 330 U 380U
4-Chloro-3-Methylphenol 370U 380U 330U 350U 330U 380U
4-Chloroanlhne 370U 380U 330U 350U 330U 380U
4-Chlorophenyl-phenylether 370U 380U 330U 350U 330U 380U
4-Methylphenol 370U 380U 330U 350U 330U 380U
4-Nrtroamhne 940U 960U 820U 890UJ 840U 960UJ
4-Nltrophenol 940U 960U 820U 890U 840U 960U
Acenaphthene 370U 380U 330U 350U 330 U 380U
Acenaphthylene 370U 380U 330U 350U 330 U 380U
Anthracene 370U 380U 330U 350U 330 U 380 U
~~o(a)anthracene 370U 380U 330U 350U 330 U 380 U
Benzo(a)pyrene 370U 380U 330U 350U 330U 380 U
Benzo(b)nuoranthene 370U 380U 330U 350U 330 U 380U
Benzo(g,h,l)perylene 370U 380U 330U 350U 330U 380 U
Benzo(k)nuoranthene 370U 380U 330U 350U 330U 380U
bls(2-Chloroethoxy)Methane 370U 380U 330U 350U 330U 380U
bls(2-Chloroethyl)Ether 370U 380U 330U 350U 330U 380U
bls(2-Ethylhexyl)Phthalate 370U 380U 80J 44J 330 U 57 J
Butytbenzylphthalate 370U 380U 330U 350U 330U 380U
Carbazole 370U 380U 330U 350U 330U 380U
Chrysene 370U 380U 330U 350U 330U 380U
DI-n-butytphthalate 370U 380U , 330U 350U 330U 380U
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SUMMARY OF SOIL ANALYTICAL RESULTS· FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY.s-MW11-2729 DSY-5-MW11-2931 DSY-S-MW12..Q002 DSY.s-MW12.()709 DSY-5-MW12·2123 DSY.s-MW12-2931
DESCRIPTION' Boring, 27.0.29.0 ft BorIng, 29.0-31.0 ft BorIng, 0.5-1.5 ft BorIng, 7.0.9.0 ft Boring, 21.0.23.0 ft Boring, 29.D-31.0 ft

LOCATION: MW11 MW11 MW12 MW12 MW12 MW12

SAMPLE DATE: 811196 8/1196 81&'96 816196 816196 817196
FIELD DUPLICATE OF:

Dl-fl.OCtytphthalate 370U 380U 330U 350U 330U 380U
DibenZo(a,h)anthracene 370U 380U 330U 350U 330U 380U
Dlbenzofuran 370U 380U 330U 350U 330U 380U

Diethytphthalate 370U 380U 330U 350U 330U 380U

Oimethytphthalate 370U 380U 330U 350U 330U 380U
Fluoranthene 370U 380U 330U 350U 330U 380U
Fluorene 370U 380U 330U 350U 330U 380U
Hexachlorobenzene 370U 380U 330U 350U 330U 380U

Hexachlorobutadiene 370U 380U 330U 350U 330U 380U
HexachlorocycJopentadlene 370U 380U 330UJ 350U 330U 380U
Hexachloroethane 370U 380U 330U 350U 330U 380U
Indeno(1.2.3-cd)pyrene 370U 380U 330U 350U 330U 380U
lsophorone 370U 380U 330U 350U 330U 380U
N-Nitroso-Dl-n-Propylamlne 370U 380U 330U 350U 330U 380U
N-Nltroso-dlphenytamlne 370U 380U 330U 350U 330U 380U
Naphthalene 370U 380U 330U 350U 330U 380U
Nitrobenzene 370U 380U 330U 350U 330U 380U
Pentachlorophenol 940U 960U 820U 890U 840U 960U
Phenanthrene 370U 380U 330U 3SOU 330U 380U

Phenol 370U 380U 330U 350U 330U 380U
pyrene 370U 380U 330U 350U 330U 380U
ButylTins
Dlbutyttin SOU SOU SOU 49U SOU 49U
Monobutytlln SOU SOU SOU 49U SOU 49U
Tetrabutytlln SOU SOU SOU 46J SOU 49U
Tnbutyttln SOU 15.1 J SOU 49U SOU 49U

PesticidesJPCBS
4,4'-000 38U 39 U 3.2U 35U 34U 38U
4,4'-DDE 3.8U 39U 32U 35U 34U 38 U
4,4'-DOT 3.8U 39U 32U 35U 34U 3.8U
Aldnn 1.9U 2U 17U 18U 17U 2U

alpha-BHC 1.9U 2U 1.7 U 18U 1.7 U 2U
alpha-Chlordane 1.9U 2U 1.7 U 18U 17U 2U
Aroclor-1016 38U 39U 32U 35U 34U 38U
Aroclor-1221 76U 79 U 64U 70U 68U 76U
Aroclor-1232 38U 39U 32U 35U 34U 38U

Aroclor-1242 38U 39U 32U 35U 34U 38U

Aroclor-1248 38U 39U 32U 35U 34U 38U

Aroclor-1254 38U 39U 32U 35U 34U 38U
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY·S-MWll·2729 DSY-S-MW11·2931 DSY-s-MW12-0002 DSY-5-MW12-0709 DSY-S-MW12·2123 DSY-S-MWI2-2931
DESCRIPTION' Boring, 27.~29 0 It Boring, 29.0-31.0 It Boring, 0.5-1.5 It BorIng, 7.0-9.0 It BorIng, 21 0-23.0 It BorIng, 29 0-31.0 It
LOCATION' MWll MWll MW12 MW12 MW12 MW12
SAMPLE DATE. 811/96 8/1/96 816/96 816196 816196 811/96
FIELD DUPLICATE OF;

iAroclor-1260 38U 39U 32U 35U 34U 38U
beta-BHC 19U 2U t7U 18U t7U 2U
Decachlorobiphenyl 38U 39U 3.2U 35U 34U 3.8U
delta-BHC 1.9 U 2U 1.7 U 1.8U 1.7 U 2U
Dieldrin 38U 3.9U 3.2U 35U 34U 38U
Endosulfan I 1.9 U 2U 1.7 U 18U 17U 2U
Endosulfan II 38U 39U 3.2U 35U 34U 38U
Endosulfan Sulfate 3.8U 39U 3.2U 35U 34U 38U
Endnn 38U 39U 3.2U 35U 3.4U 38U
Endrtn Aldehyde 38U 39U 32U 35U 34U 38 U
Endrin Ketone 38U 39U 32U 35U 34U 38U
gamma-BHC 19U 2U 17U 18U 17U 2U
gamma-Chlordane 19U 2U 1.7 U 18U 17U 2U
Heptachlor 19U 2U 1.7 U 18U 17U 2U
Heptachlor Epoxlde 19U 2U 1.7 U 18U 17 U 2U
Methoxychlor 19 U 20U 17U 18 U 17U 20U
Toxaphene 190 U 200U 170U 180 U 170U 200U
TAL METALS (mglkg)
Aluminum, total 7540J 17900J 4690 3840 mo 17200
Antimony, total 11 U 112 U 10UJ 11.5 UJ 98UJ 9UJ
Arsentc, total 146 147 2.8 4.3 56 76
Barium, total 8.6 3.7 41U 35U 13 55
Beryllium, total 024J 027 J o19U 022U 0.28 J 023J
Cadmium, total 063U 065U O.58U 066U 057 U 052 U
Calcium, total 569 2520 533 688 734 lnO
Chromium, total 183 246 7.4 65J 142 23
Cobalt, total 102 117 26 45 97 127
Copper, total 193 23.6 31 79 172 251
Iron, total 32000J 44400J 11500 12000 18600 43100
Lead, total 36 118 2.3J 17UJ 4J 57J
Magnesium, total 2570 6850 1820 1470 3260 6350
Manganese, tolal 203 334 81.4J 975J 274J 382J
Mercury, total OOSU 031 O.OSU OOSU OOSU 016 U
Nickel, total 186J 339 98J 94J 183 J 31.2J
Potassium, total 269 161 241 199 1190 151
Selentum, total 084U 086U 1 J 0.89 UJ 079J 13J
Silver, total 1.3 UJ 1.3 UJ 1.2 UJ 1.3 UJ 11 UJ 1 UJ
Sodium, total 5O.4U 42.9U 31.4U 30U 726 U l04U
Thallium, total 13 UJ 13UJ 1.2 UJ - 1.3 UJ 1.1 UJ 1 UJ
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SUMMARY OF SOIL ANALYTICAL RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY-5-MW11·2729 DSY·S-MW11·2931 DSY-s-MW12.(1(1Q2 DSY-s-MW12-o709 DSY-s-MW12·2123 DSY·S-MW12·2931
DESCRIPTION: Borlng, 27.0-29.0 It Borlng, 29.0-31.0 It Bolfng, 0.5-1.5 It BorIng, 7.0-9.0 It BorIng, 21.0-23.0 It BorIng, 29.0-31.0 It
LOCATION: MW11 MW11 MW12 MW12 MW12 MW12
SAMPLE DATE: 811196 811196 816196 816196 8/6196 8n196
FIELD DUPLICATE OF:

ITln, total 8.4U 86U 7.7U 8.9U 7.6U 69U
Vanadium, total 14.9J 23.9J 7.4 64 13 17.4
~Inc. total 496 749 228 22 37.3 73.4J
TCLP Metals (ugIL)
J\rsenlc 4U 4U 4U 4U 4U 4U
Banum 78.8U n.9U 592 330 605 421
Cadmium 3U 3U 3U 3U 3U 3U
Chromium 6U 6U 6U 6U 6U 6U
Lead 1 U 1.5 U 1.1 UJ 1U 1 U 1 U
Mercury 0.1 U 01U 0.1 UJ 01 UJ 0.1 UJ 01 UJ
Selenium 4U 4U 4U 4U 4U 4U
Silver 6UJ 6UJ 6U 6U 6U 6U
TPH USING IR (mglkg) 85UJ 95UJ 83U 87U 74U 94UJ
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APPENDIX 84

ANALYTICAL RESULTS FROM GROUNDWATER
SAMPLES COLLECTED FROM MONITORING WELLS



SUMMARY OF GROUNDWATER RESULTS. FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER. DSY-A·DUPL·12 DSY-A·DUPL·13 DSY-A-MWOt~ DSY-A-MW02~ DSY·A-MW~l DSY-A-MW04-01 DSY·A-MW05-01
DESCRIPTION: Duplicate Duplicate Groundwater GroundwIter Groundwater Groundwater Groundwater
LOCATION: MWD3 MW08 MWOl MW02 MW03 MW04 MW05
SAMPLE DATE: 9/10J96 9/12196 9/12196 9/11/98 9/10196 9/11/96 9/11/96
FIELD DUPLICATE OF: DSY-A-MW~l DSY-A-MW01-41

Volatiles (uglkg)
1,1,1.Trichloroethane lOU lOU lOU lOU lOU lOU lOU

1,1 ,2,2-Tetrachloroethane lOU lOU lOU 10 U lOU lOU lOU

1,1,2·Tnchloroethane lOU 10 U 10 U lOU lOU lOU 10 U
l,l-Dlchloroethane lOU lOU tOU 10 U 10 U tOU lOU
1,1-Dlchloroethene lOU tOU tOU 10 U lOU lOU 10 U
1,2-Dlchloroethane tOU tOU tOU tOU 10 U lOU IOU
1,2·Dlchloroethene (total) tOU 10 U tOU 5J tOU tOU lOU
1,2-Dlchloropropane lOU lOU lOU tOU IOU IOU lOU
2-Butanone tOU 10 U tOU 10 U 10 U lOU lOU
2-Hexanone lOU lOU tOU tOU lOU tOU IOU
I4-Methyl-2-Pentanone lOU 10 U 10 U to U tOU lOU lOU
~cetone 10 UJ 10 U tOU tOU 10 J lOU IOU
Benzene tOU lOU lOU to U to U to U lOU
Bromodichloromethane lOU 10 U to U lOU lOU lOU IOU
Bromoform lOU lOU lOU to U to U tOU lOU
Bromomethane lOU 10 U tOU 10 U lOU 10 U lOU
Carbon Disulfide lOU to U to U tOU lOU lOU to U
Carbon Tetrachloride lOU 10 U lOU 10 U 10 U tOU lOU
Chlorobenzene tOU 10 U IOU 10 U lOU 10 U 10 U
Chloroethane 10 U lOU lOU to U lOU lOU lOU
Chloroform to U 10 U lOU 10 U lOU lOU lOU
Chloromethane 10 U 10 U 10 U 10 U IOU lOU IOU
cls·l,3-Dlchloropropene 10 U 10 U lOU tOU 10 U to U 10 U
Dlbromochloromethane lOU lOU tOU 10 U lOU 10 U lOU
Ethylbenzene 10 U 10 U 10 U 10 U 10 U lOU IOU
Methylene Chloride IOU 10 U 12 U t2 U lOU 11 U 10 U
Styrene 10 U 10 U 10 U 10 U IOU lOU IOU
Tetrachloroethene IOU 10 U lOU 10 U 10 U 10 U IOU
Toluene 10 U 10 U lOU 10 U IOU 10 U 10 U
Total Xylenes lOU 10 U 10 U 10 U 10 U lOU 10 U
rans·l,3-DlChloropropene lOU lOU 10 U 10 U 10 U 10 U 10 U

Trichloroethene 33 10 U lOU lOU 32 lOU 10 U
Vinyl Chlonde 10 U tOU 10 U 10 U 10 U 10 U 10 U

Semivolatiles (uglkg)
1,2,4-Tnchlorobenzene lOU 10 U 10 U lOU 10 U 10 U 10 U

1,2·Dlchlorobenzene tOU lOU tOU tOU lOU tOU IOU
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SUMMARY OF GROUNDWATER RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY-A-DUPL·12 DSY-A-DUPL·13 DSY-A-MW01-41 DSY·A-MW02-41 DSY-A-MW03-41 DSY-A-MW04-'l1 DSY-A-MW05-01
DESCRIPTION Duplicate DUplicate Groundwater Groundw8ter Groundwater Groundwater Groundwater
LOCATION: MW03 MW08 MW01 MW02 MW03 MW04 MWOS
SAMPLE DATE: 9/10196 9112196 9/12196 9/11196 19110196 9/11/96 9/11/96
FIELD DUPLICATE OF: DSY-A-MW03-41 DSY-A-MW01-41

l,3-Dichlorobenzene 10U 10 U 10U 10U 10U 10U 10 U
l,4-Dichlorobenzene lOU 10U 10U 10U 10 U lOU 10 U
2,2'-oxybls(1·Chloropropane) 10U 10 U 10U 10 U lOU 10U 10 U
2,4,5-Trlchlorophenol 10U 10U 10U lOU 10 U 10 U 10 U
2,4,6-Tr1chlorophenol 10U lOU 10 U 10 U 10U 10 U 10 U
2,4-Dlchlorophenol 10 U lOU lOU 10 U 10 U 10 U 10 U
2,4-Dlmelhytphenol lOU lOU lOU 10 U 10 U lOU 10 U
2,4-Dlnllrophenol 25UJ 25UJ 25UJ 25UJ 25UJ 25UJ 25UJ
2,4-Dlnllrololuene lOU lOU lOU 10 U lOU 10 U 10 U
2,6-Dlnllrololuene lOU 10 U lOU 10 U lOU lOU 10 U
2-Chloronaphthalene 10 U 10 U 10 U 10 U lOU lOU 10 U
2-Chlorophenol lOU 10 U lOU 10 U 10 U lOU 10 U
2-Methytnaphlhalene lOU 10 U lOU 10 U lOU lOU lOU
2-Melhylphenol IOU 10 U 10 U lOU lOU 10 U 10 U
2-Nllroamhne 25U 25U 25U 25U 25U 25U 25U
2-Nllrophenol lOU 10 U lOU 10 U lOU 10 U 10 U
3,3'-Dlchlorobenzidlne 10 UJ 10 UJ 10UJ 10 U 10 UJ lOU 10 UJ
3-Nllroanihne 25UJ 25U 25U 25U 25UJ 25U 25U
4,6-Dlnllro-2-Melhytphenol 25U 25U 25U 25U 25U 25U 25U
4-Bromophenyt-phenylelher lOU IOU 10 U 10 U lOU 10 U 10 U
4-Chloro-3-Methytphenol IOU 10 U lOU IOU 10 U 10 U 10 U
4-Chloroanthne IOU 10 U 10 U 10 U lOU lOU lOU
4-Chlorophenyt-phenytelher IOU IOU 10 U IOU IOU 10 U -. 10 U
4-Melhytphenol IOU 10 U 10 U 10 U lOU lOU 10 U
4-Nllroaniline 25UJ 25UJ 25UJ 25U 25UJ 25U 25U
4-Nitrophenol 25U 25U 25U 25UJ 25U 25UJ 25U
Acenaphlhene IOU 10 U lOU 10 U 10 U 10 U 10 U
Acenaphlhytene IOU 10 U lOU 10 U lOU lOU lOU
Anlhracene IOU IOU 10 U 10 U lOU 10 U 10 U
Benzo(a)anlhracene lOU 10 U lOU 10 U 10 U 10 U 10 U
Benzo(a)pyrene lOU 10 U 10 U lOU lOU 10 U 10 U
Benzo(b)f1uoranlhene lOU 10 U 10 U 10 U lOU 10 U lOU
Benzo(g,h,l)peryiene IOU 10 U 10 U 10 U lOU lOU IOU
Benzo(k)f1uoranlhene IOU IOU 10 U 10 U lOU 10 U 10 U
bls(2-Chloroelhoxy)Melhane IOU 10 U lOU lOU IOU IOU IOU
bls(2-Chloroethyt)Elher IOU - 10 U 10 U 10 U IOU 10 U 10 U
bls(2·Elhythexyl)Phlhalale lOU 10 U lOU lOU 10 U lOU 10 U
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SUMMARY OF GROUNDWATER RESULTS· FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY-A-DUPL·12 DSY-A-DUPL·13 DSY-A-MIN01.Q1 DSY~~1 DSY-A-MW03-01 DSY-A-MWQ4.01 DSY-A-MW05-01
DESCRIPTION: Duplicate Duplicate GroundwIt.- Groundwat« GroundwIIter Groundwater Groundwater
LOCATION: MW03 MW08 MW01 MW02 MW03 MW04 MWOS
SAMPLE DATE: 9/10J96 9112196 9112196 9111/98 9110J96 9/11/96 ~11/96

FIELD DUPLICATE OF: DSY-A-MW~1 DSY-A-MW01.o1

Butylbenzytphthalate 10U 10U 10U 10U 10U 10 U 10U
Carbazole 10U 10U 10U 10U 10U 10U 10U

Chrysene 10U 10U 10U
~

10U 10U 10U 10 U

Di-n-butylphthalate 10U 10U 10 U 10 U 10 U 10U 10 U
DI-n-octylphthalate 10U 10U 10U 10U 10U 10U 10U
Olbenzo(a,h)anthracene 10U 10U 10U 10U 10U 10U 10U

Olbenzofuran 10U 10U 10U 10U 10 U 10U 10U

Olethylphthalate 10U 10 U 10 U 10 U 10U 10U 10 U
Olmelhytphthalate 10U 10 U 10U 10U 10 U 10U 10 U
Fluoranthene 10U 10U 10U 10U 10 U 10U 10U
Fluorene 10U 10 U 10U 10U 10 U 10U 10 U
Hexachlorobenzene 10U 10U 10 U 10U 10 U 10 U 10 U
Hexachlorobutadiene 10U 10 U 10 U 10U 10U 10U 10 U
Hexachlorocyclopentadiene 10U 10 U 10 U 10 U 10U 10U 10 U
Hexachloroethane 10U 10 U 10U 10U 10 U 10U 10U
Indeno(1,2,3-cd)pyrene 10U 10U 10 U 10U 10U 10 U 10 U
lsophorone 10 U 10 U 10 U 10U 10U 10 U 10 U
N-Nltroso-Di-n-Propylamine 10 U 10U 10U 10 U 10 U 10U 10 U
N-Nitroso-dlphenylamlne 10U 10 U 10 U 10U 10 U 10 U 10 U
Naphthalene 10U 10 U 10 U 10U 10 U 10 U 10 U
Nitrobenzene 10U 10U 10 U 10U 10 U 10 U 10 U
Pentachlorophenol 25U 25U 25U 25U 25U 25U 25U
Phenanthrene 10 U 10U 10U 10 U 10U 10 U 10 U
Phenol 10U 10 U 10 U 10U 10 U 10U 10U
Pyrene 10U 10 U 10 U 10 U 10U 10 U 10 U
ButylTlns
Olbutyltln 1 U 1 UJ 1 UJ 1 U 1 U 1 U 1 U
MonobutyltJn 1 U o16J 1 UJ 1 U 1 U 1 U 1 U
Tetrabutyltln 1 U 1 UJ 1 UJ 1 U 1 U 1U 1 U
Tnbutyltln 1 U 1 UJ 1 UJ 1 U 1 U 1 U 1 U

Pes1lcldes/PCBS
4,4'-000 0.1 U 01U 01U 0.1 U 01U 01U 01U

4,4'-DDE 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 01U 0.1 U

4,4'-DOT 0.1 U 0.1 U 0,1 U 0.1 U 0,1 U 0.1 U 0.1 U

Aldrin
-
O.05U 005U O.llOU oasu 0.05 U O.05U O,OSU

alpha-BHC OOSU OOSU O.05U OOSU o05U oasu OOSU

alpha-Chlordane OOSU OOSU O.OSU O.OSU O.05U O.OSU O.05U
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SUMMARY OF GROUNDWATER RESULTS - FORMER DERECKTOR ISHIPYARD

SAMPLE NUMBER: DSY-A·DUPL·12 DSY-A-DUPL-13 DSY-A~1-G1 DSY-A-MW02-G1 DSY-A-MW03-01 DSY-A-MW04-01 DSY-A-MWQ5.01
DESCRIPTION: Duplicate Duplicate Groundwater GroundWater Groundwater GroundwIter Groundwater
LOCATION: MW03 MW08 MW01 MW02 MW03 MW04 MWOS
SAMPLE DATE: 9110196 9112/96 9112/96 9111196 9I101ll6 9111196 9111/96
FIELD DUPLICATE OF: DSY-A-MW03-01 DSY-A-MW01~1

Aroclor-1016 1 U 1U 1U 1U 1 U 1U 1 U
Aroclor-1221 2U 2U 2U 2U 2U 2U 2U
Aroclor-1232 1 U 1 U 1 U 1 U 1U 1 U 1 U
Aroclor-1242 1 U 1U 1 U 1U 1U 1 U 1 U
Aroclor-1248 1 U 1 U 1 U 1 U 1 U 1U 1 U
Aroclor-1254 1 U 1 U 1U 1 U 1 U 1U 1 U
Aroclor-l260 1 U 1 U 1U 1 U 1 U 1U lU
beta-BHC OOSU OOSU OOSU O.OSU O.OSU O.OSU OOSU
Decachlorobiphenyt 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
delta-BHC OOSU O.OSU OOSU O.OSU O.OSU O.OSU OOSU
Dieldrin 01U 0.1 U 01U 0.1 U 0.1 U 0.1 U 0.1 U
Endosulfan I O.OSU OOSU O.OSU O.OSU O.OSU O.OSU O.OSU
Endosulfan II 0.1 U 01U 0.1 U 01U 01U 0.1 U 01U
Endosulfan Sulfate 01U 01U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Endnn 01U 01U 01U 0.1 U 01U 0.1 U 01U
Endrln Aldehyde 0.1 U 01U 01U 01U 01U 0.1 U 0.1 U
Endnn Ketone 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
gamma-BHC OOSU OOSU O.OSU O.OSU OOSU O.OSU OOSU
gamma-Chlordane OOSU OOSU O.OSU O.OSU OOSU OOSU OOSU
Heptachlor OOSU OOSU O.OSU OOSU OOSU OOSU OOSU
Heptachlor Epoxlde O.OSU O.OSU OOSU O.OSU O.OSU O.OSU O.OSU
Methoxychlor 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U
Toxaphene 5U 5U 5U 5U 5U 5U 5U
TAL METALS (mglkg)
Aluminum, total 59U 337U 54.6U 48.8U 227U 43.9U 16 U
Antimony, total 52UJ 52U 52 U 52U 52UJ 52U 52 U
Arsenic, total 4.3J 4U 4U 4U 63J 5.1 J 4U
Banum, total 104 U 115 U 108U 44.4 118 U 33.5U 49.1
Beryllium, total 1 U 1U 1 U 1U 1 U lU 1 U
Cadmium, total 3UJ 3U 3U 3U 3UJ 3U 3U
Calcium, total 22100 34700 34000 62500 25200 80200 126000
Chromium, total 6U 7.5J 195J 6U 6U 6U 6U
Cobalt, total 3.6UJ 34UJ 15.1 U 3U 5.4UJ 3U 3.9 UJ
Copper, total 58J 5U 5U 5U 5.4J 5U 5U
Iran,lotal 71l.3 J 140U 3211U 205U 540J 134U 1260
Lead, total 5.9UJ 1 U tU 1 U t U 1U 1 U
Magnesium, total 11100 13400 13300 31800 12600 8700 40000
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SUMMARY OF GROUNDWATER RESULTS· FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY-A-DUPL-12 DSY-A-DUPL-13 DSY-A-MWot-41 DSY-A-MW02~1 DSY-A-MW03-01 DSY-A-MW04-01 DSY-A-MW05-01

DESCRIPTION: Duplicate DupIlc:8te Groundwater GnluncMater Gfoundw8ter GroundwlIter Gnlundwatef
LOCATION: MW03 MW08 MW01 MW02 MW03 MW04 MWOS
SAMPLE DATE: 91101'96 19112/96 9112/96 9111198 191101'96 19111198 9111196
FIELD DUPLICATE OF: DSY-A-MW03-01 DSY-A-MW01-41

Manganese, lotal 19.9 U 20.5 25.3 230 30 371 1360

Mercury,lotal 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

Nickel, lolal 1'.4J 9U 11.4UJ 9U 9U 9U 10.3UJ

Potassium, lotal 1780 1440 1390 17100 2020 3050 2490

Selenium, lolal 4UJ 4U 4U 4U 4UJ 4U 4U

Silver,lotal 6UJ 6UJ 6UJ 6UJ 6UJ 6UJ 6UJ

Sodlum,lotal 67100 32000 32600 200000 75700 29700 379000

Thallium, lotal 6UJ 6U 6U 6U 6UJ 6U 6U

Tln,lolal 40U 40U 40U 40U 40U 40U 40U
Vanadium, lotal 2U 2U 2U 2U 2U 2U 2U
Zinc,lotal 199 521 U 23.2U 68.3 237 173U 3.9UJ
TPH USING IR (mg/kg) 2U 2U 2U 2U 2U 2U 2U
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SUMMARY OF GROUNDWATER RESULTS· FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY-A-MW07-o1 DSY-A-MWO&01 DSY-A-MWC»41 DSY-A-MW104-01 DSY-A-MW11-o1 DSY-A-MW12-o1
DESCRIPTION: Groundwater Groundwater Gnlundw8ter ~ Groundwater Groundwater
LOCATION: wrN07 MW08 MW09 MW10 MW11 MW12
SAMPLE DATE: 9/11198 9112198 9111198 9112198 91101'96 9I10t96
FIELD DUPLICATE OF:

~olatiles (uglkg)
1,1,1-Trlchloroelhane 10U 10U 10U 10U 10U 10U
1,1 ,2,2-Tetrachloroethane 10U 10U 10 U 10U 10U 10U

1,1,2-Trichloroethane 10U 10U 10U 10U 10U 10U
1,1 -Olchloroethane 10U 10U 10 U 10U 10U 10U
1,1 -Olchloroethene 10 U 10U 10U 10U 10U 10U
1,2-0lchloroethane 10U 10U 10U 10 U 10U 10U
1,2-0ichloroethene (total) 10 U 13 10 U 180 18 16
1,2-0lchloropropane 10U 10U 10U 10U 10U 10U
2-Butanone 10U 10U 10U 10U 10 U 10U
2-Hexanone 10U 10U 10 U 10U 10 U 10U
4-Methyl-2-Pentanone 10U 10U 10U 10 U 10U 10U
Acetone 10U 10U 10U 10 U 10U 40U
Benzene 10 U 10 U 10U 10U 10U 10U

Bromodlchloromethane 10 U 10U 10 U 10U 10 U 10U

Bromoform 10U 10U 10U 10 U 10U 10U
Bromomethane 10U 10U 10U 10U 10 U 10U
Carbon Oisulflde 10 U 10U 10U 10U 10 U 10U
Carbon Tetrachloride 10 U 10 U 10U 10U 10U 10U
Chlorobenzene 10U 10U 10 U 10U 10U 10U
Chloroethane 10 U 10U 10U 10U 10U 10U
Chloroform 10 U 10 U 10 U 10 U 10 U 10U
Chloromethane 10U 10 U 10 U 10U 10U 10U
cis-1,3-0Ichloropropene 10 U 10U 10 U 10U 10U 10U
Dibromochloromethane 10 U 10U 10U 10U 10U 10U
Ethytbenzene 10 U 10 U 10 U 10U 10U 10U
Methylene Chlonde 10 U 11 U 11 U 10 U 10U 10U
Styrene 10U 10U 10U 10 U 10U 10 U
Tetrachloroethene 10 U 10U 10 U 10 U 10U 10 U

Toluene 10U 10 U 10 U 10 U 10 U 10U

Total Xylenes 10U 10U 10U 10 U 10U 10U

rans-1,3-0Ichloropropene 10 U 10 U 10U 10 U 10U 10U

Tnchloroethene 10U 4J 3J 10U 10 U 16

Vinyl Chlonde 10U 10U 10 U 100 10U 10U

Semivolatiles (uglkg)
1,2,4-Trichlorobenzene 10U 10U 10U 10U 10U 10 U

1,2-0ichlorobenzene 10U 10U 10U 10U 10U 10U
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SUMMARY OF GROUNDWATER RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY-A-VN07-41 DSY-AoMW08-01 DSY-A-MWOM1 DSY-A-MW104-01 DSY-A-MW11-41 DSY-A-MW12-41

DESCRIPTION: Groundwater Groundwater G~ GroundwIter GrounctMIter Groundwater
LOCATION: MtN07 MtN08 MW09 MW10 MW11 MW12

SAMPLE DATE: 9/11196 9/12196 ~11196 9/12/88 9/10196 ~10196

FIELD DUPLICATE OF:

1,3-Dichlorobenzene 10U 10U 10U 10U 10U 10U
1,4-Dlchlorobenzene 10U 10 U 10U 10U 10U 10U

2,Z~xybls(1-Chloropropane) 10U 10U 10U 10U 10 U 10U

12,4,5-Trichlorophenol 10U 10U 10U 10U 10 U 10U
2,4,6-Trichlorophenol 10U 10U 10U 10U 10U 10U
2,4-Dlchlorophenol 10 U 10U 10 U 10 U 10U 10U
2,4-Dlmethylphenol 10U 10U 10U 10U 10U 10U
2,4-Dlnltrophenol 25U 25UJ 25U 25U 25UJ 25UJ
2,4-Dlnltrotoluene 10U 10U 10 U 10U 10U 10U
2,6-Dlnltrololuene 10U 10U 10U 10 U 10 U 10U
2-Chloronaphthalene 10U 10U 10 U 10U 10U 10U
2..Chlorophenol 10 U 10U 10U 10 U 10 U 10U
2-Methylnaphthalene 10 U 10U 10U 10 U 10 U 10 U
2-Methylphenol 10 U 10U 10 U 10 U 10 U 10 U
2..Nltroanlhne 25U 25U 25U 25U 25U 25U
2-Nltrophenol 10U 10U 10U 10U 10U 10U
3,3'-DlChlorobenzldlne 10UJ 10UJ 10UJ 10UJ 10UJ 10 UJ
3-Nltroamhne 25U 25U 25U 25U 25UJ 25U
4,6-Dlnltro-2-Methylphenol 25U 25U 25U 25U 25U 25U
4-Bromophenyl-phenylether 10U 10U 10U 10 U 10 U 10U
4-Chloro-3-Methylphenol 10U 10 U 10U 10 U 10 U 10U
4-Chloroanihne 10U 10U 10U 10 U 10 U 10U
4-Chlorophenyl-phenylether 10 U 10U 10U 10 U 10 U 10U
4-Methylphenol 10U 10 U 10U 10U 10 U 10U
4-Nltroamhne 25U 25UJ 25U 25U 25UJ 25U

4-Nltrophenol 25U 25U 25U 25U 25U 25U
Acenaphthene 10U 10 U 10 U 10 U 10 U 10U
Acenaphthylene 10U 10U 10U 10 U 10U 10 U
Anthracene 10U 10U 10U 10U 10U 10U
Benzo{a)anthracene 10U 10 U 10 U 10U 10 U 10 U
Benzo(a)pyrene 10U 10U 10U 10 U 10 U 10U
Benzo{b)fluoranthene 10U 10 U tOU 10 U 10 U 10 U
Benzo{g,h,l)peryiene 10 U 10U 10 U 10 U 10U 10U
Benzo(k)fluoranthene 10 U 10U 10U 10 U 10 U 10U
bls{2-Chloroethoxy)Methane 10 U 10 U 10U 10U 10U 10U

bls{2-Chloroethyl)Ether 10U 10 U 10U 10 U 10 U 10U

bis{2-Ethvthexvt)Phthalate 10U 10U 10U 10U 13U 10U
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SUMMARY OF GROUNDWATER RESULTS· FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY-A-MW07-G1 DSY-A-MWQ8.01 DSY-A-MW09001 DSY-A-MW104-01 DSY-A-MW11-G1 DSY-A-MW12-G1
DESCRIPTION: Groundwater Groundwater Groundwater GroundwIter Groundwater Groundwater
LOCATION: Wi07 MW08 MW09 MW10 MW11 MW12

SAMPLE DATE: 19111196 19112196 9/11196 9/12196 9/10196 9/10196
FIELD DUPLICATE OF:

Butylbenzytphthalate 10U 10U 10U 10U 10U 10U
Carbazole 10U 10U 10U 10U 10 U 10U

Chrysene 10U 10U 10U 10U 10U 10U

DI-n-butylphthalate 10U 10U 10U 10U 10U 10U

DI-n-octytphthalate 10U 10U 10U 10U 10U 10U
Dibenzo(a,h)anthraeene 10U 10U 10U 10U 10U 10U
Dlbenzofuran 10U 10U 10U 10 U 10U 10U
Dlethytphthalate 10U 10U 10 U 10U 10U 10U
Dimethylphthalate 10U 10U 10U 10U 10U 10U
Fluoranthene 10U 10U 10U 10U 10 U 10U
Fluorene 10U 10 U 10U 10 U 10U 10U
Hexachlorobenzene 10 U 10U 10 U 10U 10 U 10U
Hexachlorobutadiene 10 U 10U 10U 10U 10U 10U
Hexachlorocyclopentadlene 10U 10U 10U 10U 10U 10U
Hexachloroethane 10 U 10U 10U 10 U 10U 10U
Indeno(1,2,3-cd)pyrene 10U 10U 10U 10U 10 U 10U
lsophorone 10U 10U 10U 10 U 10U 10U
N-Nltroso-Di-n-Propylamlne 10U 10U 10U 10U 10U 10U
N-NltrOSCKllphenylamlne 10U 10U 10U 10U 10 U 10U
Naphthalene 10U 10U 10U 10 U 10U 10U
Nitrobenzene 10 U 10U 10U 10 U 10 U 10 U
Pentachlorophenol 25U 25U 25U 25U 25U 25U
Phenanthrene 10U 10U 10U 10 U 10U 10U
Phenol 10 U 10U 10 U 10U 10 U 10U
Pyrene 10U 10U 10U 10 U 10 U 10U
Bu1ylTins
Dlbutyttln 1 U 1 U 1 UJ 1 U 1 UJ 1 U
Monobutyttln 1 U 1 U 1 UJ 1 U 1 UJ 1U
Telrabutyttln 1 U 1U 1 UJ 1 U 1 UJ 1U
Tnbutyttln 1U 1 U 1 UJ 1 U 1 UJ 1 U
PesticldesJPCBS
4,4'-000 0.1 U 0.1 U 01U 01U 01U 0.1 U

~.4'-DDE 01U 01U 01U 0.1 U 01U 01U

4,4'-DDT 01U 0.1 U 0.1 U 01U 0.1 U 0.1 U

~ldnn OOSU O.OSU O.OSU O.OSU OOSU OOSU

alpha-BHC OOSU O.OSU O.05U 005U OOSU OOSU

alpha-Chlordane OOSU OOSU O.OSU O.OSU O.OSU O.OSU
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SUMMARY OF ROUNDWATER RESULTS - FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY·A-MW07.()1 DSY-A-MW08-01 DSY-A-M'NQ9.01 DSY-A-MW104-01 DSY-A-MWll.()1 DSY-A-M'N12.()1

DESCRIPTION: Groundwater GroundWater Groundwater Groundwater Groundwater Groundwater
LOCATION: MW07 MW08 MW09 MWl0 MWll MW12
SAMPLE DATE: 9/11/96 9/12196 9/11/96 9112196 9/10/96 9/10196
FIELD DUPLICATE OF:

fAroclor-l016 1 U 1 U lU lU 1 U 1 U
IAroclor-1221 2U 2U 2U 2U 2U 2U

fAroclor-1232 1 U 1 U lU 1 U 1 U 1 U

Aroclor-1242 lU 1 U 1 U lU lU 1 U

fAroclor-1248 lU 1 U lU 1 U 1 U 1 U
Aroclor-1254 lU 1 U 1 U 1 U 1 U 1 U
lAroclor-l260 1 U 1 U lU 1 U 1 U 1 U
beta-BHC OOSU OOSU 005U 005U O.05U 005U

Decachlorobiphenyl 01U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
della-BHC O.OSU OOSU 005U O.05U O.05U O.OS U
Dleldnn 0.1 U 01U 0.1 U 01U 0.1 U 0.1 U
Endosulfan I O.OSU OOSU 005U 005U O.05U O.05U
Endosulfan II 01U 01U 0.1 U 01U 01U 0.1 U
Endosulfan Sulfate 0.1 U 01U 01U 01U 01U 01U

Endnn 0.1 U 01U 01U 01U 01U 01U
Endrln Aldehyde 01U 01U 01U 01U 01U 01U
Endrln Ketone 0.1 U 01U 01U 01U 01U 01U
gamma-BHC OOSU 005U 005U 005U OOSU O.05U
gamma-Chlordane OOSU OOSU 005U 005U OOSU OOSU
Heptachlor OOSU OOSU 005U OOSU 005U OOSU
Heptachlor Epoxide OOSU OOSU O.05U 005U 005U O.05U
Methoxychlor 0.5U 05U 0.5U 0.5U 05U 0.5U
Toxaphene 5U 5U 5U 5U 5U 5U
TAL METALS (mg/kg)
Aluminum, total 1240 102U 1010 889 U lOOU 665U
Antimony, total 52U 52U 52U 52 U 52UJ 52U

ArseniC, total 576 156 4U 198 132 4U

Banum, total 517 339 U 99.3 446 158 112 U

Beryllium, total 1 U I U 1 U 1 U 1 U 1 U

Cadmium, total 3U 3U 3U 3U 3UJ 3U

CalCium, total 14100 28400 42000 46900 51300 22000
Chromium, total 128 J 3O.3J 576J 72J 7.3J 6U

Cobalt, total 45UJ 18.5 UJ 78UJ 12.3 UJ 45 UJ 3U

Copper, total 5U 5U 5.9J 127 5U 5U

Iron, total 18400 5660 2600 1880 414J 216U

Lead, tolal ~ 18J 1 U 1U 146 1 U 1 U

MagneSium, total S430 6530 12800 7470 13000 24000
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SUMMARY OF GROUNDWATER RESULTS. FORMER DERECKTOR SHIPYARD

SAMPLE NUMBER: DSY-A.-MW07.()1 DSY-A.-MW08-01 DSY-A.-MW<J9.01 DSY-A.-MW104-01 DSY-A-MW11.()1 DSY-A.-MW1 2'()1
DESCRIPTION: Groundwater Groundwater GroundwlIler Groundwater Groundwater Groundwater
LOCATION. wrN07 wrNOS wrNfS MW10 wrN11 wrN12
SAMPLE DATE: 9/11/96 9/12196 ~11196 9/12196 9/10/96 9110196
FIELD DUPLICATE OF:
Manganese, total 753 3410 830 4300 373 125
Mercury, total 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Nickel, total 11.3 UJ 18.4U 34.6U 2O.6U 96J 9U
Potassium, total 3570 3990 7650 3510 5890 15700
Selenium, total 4U 4U 4U 4U 4UJ 4U
Silver, total 6UJ 6UJ 6UJ 6UJ 6UJ 6UJ
Sodium, total 142000 45000 103000 119000 80100 60300
Thallium, total 6U 6U 6U 6U 6UJ 6U
Tin, total 40U 40U 40U 40U 40U 40U
Vanadium, tolal 2U 2U 2U 2U 2U 2U
!ZInc, tolal 264U 336U 224U 14.2U 21.3 152 U
TPH USING IR (mglkg) 2U 2U 2U 2U 2U 2U
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APPENDIX E-1 
ANALYTICAL RESULTS - SURFACE SOIL

SITE 19, ON-SHORE DERECKTOR SHIPYARD, SASE ADDENDUM
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 1 of 8

SAMPLE ID DSY-SB204-
SO-0002

DSY-SB204-
SO-0002-D

DSY-SB204-
SO-0002-AVG

DSY-SB205-
SO-0002

DSY-SB206-
SO-0002

DSY-SB207-
SO-0002

DSY-SO-
SB208-000.5

DSY-SO-
SB208-000.5-D

DSY-SO-SB208-
000.5-AVG

DSY-SO-
SB209-0.30.7

TARGET AREA HUTS 1 
AND 2

HUTS 1 
AND 2

HUTS 1 AND 
2

HUTS 1 
AND 2

HUTS 1 
AND 2

HUTS 1 
AND 2

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

LOCATION ID DSY-SB204 DSY-SB204 DSY-SB204 DSY-SB205 DSY-SB206 DSY-SB207 DSY-SB208 DSY-SB208 DSY-SB208 DSY-SB209

SAMPLE DATE 02/14/11 02/14/11 02/14/11 02/15/11 02/14/11 02/15/11 02/25/11 02/25/11 02/25/11 02/25/11
TOP DEPTH 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0.3 FT
BOTTOM DEPTH 2 FT 2 FT 2 FT 2 FT 2 FT 2 FT 0.5 FT 0.5 FT 0.5 FT 0.7 FT
SACODE ORIG DUP AVG NORMAL NORMAL NORMAL ORIG DUP AVG NORMAL
SUBMATRIX SS SS SS SS SS SS SS SS SS SS
QC TYPE EPARSLSORE

_NCx0_1
RISORES MIN_SO NM FD NM NM NM NM NM FD NM NM

VOLATILES (UG/KG)
1,1,1-TRICHLOROETHANE 870000 540000 540000 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
1,1,2,2-TETRACHLOROETHANE 560 1300 560 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
1,1,2-TRICHLOROETHANE 1100 3600 1100 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
1,1-DICHLOROETHANE 3300 920000 3300 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
1,1-DICHLOROETHENE 24000 200 200 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
1,2,4-TRICHLOROBENZENE 22000 96000 22000 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
1,2-DIBROMO-3-CHLOROPROPANE 5.4 500 5.4 5.52  U 5  U 5.26  U 5.43  U 3.92  U 4.17  UJ NA NA NA NA

1,2-DIBROMOETHANE 34 10 10 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
1,2-DICHLOROBENZENE 190000 510000 190000 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
1,2-DICHLOROETHANE 430 900 430 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
1,2-DICHLOROPROPANE 890 1900 890 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
1,3-DICHLOROBENZENE 430000 430000 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
1,4-DICHLOROBENZENE 2400 27000 2400 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
2-BUTANONE 2800000 10000000 2800000 5.52  U 3.26  J 3.01  J 5.43  U 3.92  U 4.17  U NA NA NA NA
2-HEXANONE 21000 21000 2.76  U 4.96  J 3.17  J 2.72  U 1.96  U 2.09  U NA NA NA NA
4-METHYL-2-PENTANONE 530000 1200000 530000 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
ACETONE 6100000 7800000 6100000 11  UJ 31.4  J 18.4  J 27.3  J 9.96  J 16.5  J NA NA NA NA
BENZENE 1100 2500 1100 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
BROMODICHLOROMETHANE 270 10000 270 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
BROMOFORM 61000 81000 61000 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
BROMOMETHANE 730 800 730 5.52  U 5  U 5.26  U 5.43  U 3.92  U 4.17  U NA NA NA NA
CARBON DISULFIDE 82000 82000 2.76  U 2.5  U 2.63  U 3.28  J 1.96  U 2.09  U NA NA NA NA
CARBON TETRACHLORIDE 610 1500 610 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
CHLOROBENZENE 29000 210000 29000 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
CHLORODIBROMOMETHANE 680 7600 680 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
CHLOROETHANE 1500000 1500000 5.52  U 5  U 5.26  U 5.43  U 3.92  U 4.17  U NA NA NA NA
CHLOROFORM 290 1200 290 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
CHLOROMETHANE 12000 12000 5.52  U 5  U 5.26  U 5.43  U 3.92  U 4.17  U NA NA NA NA
CIS-1,2-DICHLOROETHENE 16000 630000 16000 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
CIS-1,3-DICHLOROPROPENE 1700 1700 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA

 BLACK SHADING-EXCEEDS  MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 



APPENDIX E-1 
ANALYTICAL RESULTS - SURFACE SOIL

SITE 19, ON-SHORE DERECKTOR SHIPYARD, SASE ADDENDUM
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 2 of 8

SAMPLE ID DSY-SB204-
SO-0002

DSY-SB204-
SO-0002-D

DSY-SB204-
SO-0002-AVG

DSY-SB205-
SO-0002

DSY-SB206-
SO-0002

DSY-SB207-
SO-0002

DSY-SO-
SB208-000.5

DSY-SO-
SB208-000.5-D

DSY-SO-SB208-
000.5-AVG

DSY-SO-
SB209-0.30.7

TARGET AREA HUTS 1 
AND 2

HUTS 1 
AND 2

HUTS 1 AND 
2

HUTS 1 
AND 2

HUTS 1 
AND 2

HUTS 1 
AND 2

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

LOCATION ID DSY-SB204 DSY-SB204 DSY-SB204 DSY-SB205 DSY-SB206 DSY-SB207 DSY-SB208 DSY-SB208 DSY-SB208 DSY-SB209

SAMPLE DATE 02/14/11 02/14/11 02/14/11 02/15/11 02/14/11 02/15/11 02/25/11 02/25/11 02/25/11 02/25/11
TOP DEPTH 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0.3 FT
BOTTOM DEPTH 2 FT 2 FT 2 FT 2 FT 2 FT 2 FT 0.5 FT 0.5 FT 0.5 FT 0.7 FT
SACODE ORIG DUP AVG NORMAL NORMAL NORMAL ORIG DUP AVG NORMAL
SUBMATRIX SS SS SS SS SS SS SS SS SS SS
QC TYPE EPARSLSORE

_NCx0_1
RISORES MIN_SO NM FD NM NM NM NM NM FD NM NM

CYCLOHEXANE 700000 700000 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
DICHLORODIFLUOROMETHANE 18000 18000 5.52  UJ 5  UJ 5.26  UJ 5.43  UJ 3.92  UJ 4.17  UJ NA NA NA NA
ETHYLBENZENE 5400 71000 5400 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
ISOPROPYLBENZENE 210000 27000 27000 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
M+P-XYLENES 5.52  U 5  U 5.26  U 5.43  U 3.92  U 4.17  U NA NA NA NA
METHYL ACETATE 7800000 7800000 5.52  U 5  U 5.26  U 5.43  U 3.92  U 4.17  U NA NA NA NA
METHYL CYCLOHEXANE 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
METHYL TERT-BUTYL ETHER 43000 390000 43000 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
METHYLENE CHLORIDE 11000 45000 11000 9.69  UJ 10.5  U 10.1  UJ 9.67  UJ 4.31  UJ 7.26  UJ NA NA NA NA
O-XYLENE 380000 380000 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
STYRENE 630000 13000 13000 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
TETRACHLOROETHENE 550 12000 550 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
TOLUENE 500000 190000 190000 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
TOTAL 1,2-DICHLOROETHENE 70000 630000 70000 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
TOTAL XYLENES 63000 110000 63000 8.28  U 7.5  U 7.89  U 8.15  U 5.88  U 6.26  U NA NA NA NA
TRANS-1,2-DICHLOROETHENE 15000 15000 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
TRANS-1,3-DICHLOROPROPENE 1700 1700 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
TRICHLOROETHENE 2800 13000 2800 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA
TRICHLOROFLUOROMETHANE 79000 79000 5.52  U 5  U 5.26  U 5.43  U 3.92  U 4.17  U NA NA NA NA
VINYL CHLORIDE 60 20 20 2.76  U 2.5  U 2.63  U 2.72  U 1.96  U 2.09  U NA NA NA NA

POLYCYCLIC AROMATIC 
HYDROCARBONS (UG/KG)
2-METHYLNAPHTHALENE 31000 123000 31000 18  U 17.9  U 18  U 18.9  U 3.56  U 14.5  J 33.1  J 18.8  J 26  J 299
ACENAPHTHENE 340000 43000 43000 18  U 17.9  U 18  U 17.8  J 3.56  U 17.2  U 36.7  J 10  J 23.4  J 1000
ACENAPHTHYLENE 340000 23000 23000 18  U 17.9  U 18  U 19.9  J 3.56  U 17.2  U 3.97  U 3.94  U 3.96  U 695
ANTHRACENE 1700000 35000 35000 18  U 17.9  U 18  U 51.1 3.56  U 17.2  U 45.1  J 3.94  UJ 23.5  J 2290
BENZO(A)ANTHRACENE 150 900 150 22.5  J 17.9  UJ 15.7  J 232  J 3.56  UJ 31.8  J 149  J 51.5  J 100  J 5740
BENZO(A)PYRENE 15 400 15 14.5  J 17.9  U 11.7  J 165 3.56  U 29.6  J 129  J 46.3  J 87.6  J 4920
BENZO(B)FLUORANTHENE 150 900 150 22.1  J 17.9  U 15.5  J 263 3.56  U 54 194  J 67.4  J 131  J 7120
BENZO(G,H,I)PERYLENE 170000 800 800 18  U 17.9  U 18  U 119 1.92  J 25.8  J 59.5  J 28.4  J 44  J 2070
BENZO(K)FLUORANTHENE 1500 900 900 18  U 17.9  U 18  U 92.4 3.56  U 15.8  J 71.2  J 28.8  J 50  J 2480

VOLATILES (UG/KG) Cont.

 BLACK SHADING-EXCEEDS  MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 
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SITE 19, ON-SHORE DERECKTOR SHIPYARD, SASE ADDENDUM
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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SAMPLE ID DSY-SB204-
SO-0002

DSY-SB204-
SO-0002-D

DSY-SB204-
SO-0002-AVG

DSY-SB205-
SO-0002

DSY-SB206-
SO-0002

DSY-SB207-
SO-0002

DSY-SO-
SB208-000.5

DSY-SO-
SB208-000.5-D

DSY-SO-SB208-
000.5-AVG

DSY-SO-
SB209-0.30.7

TARGET AREA HUTS 1 
AND 2

HUTS 1 
AND 2

HUTS 1 AND 
2

HUTS 1 
AND 2

HUTS 1 
AND 2

HUTS 1 
AND 2

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

LOCATION ID DSY-SB204 DSY-SB204 DSY-SB204 DSY-SB205 DSY-SB206 DSY-SB207 DSY-SB208 DSY-SB208 DSY-SB208 DSY-SB209

SAMPLE DATE 02/14/11 02/14/11 02/14/11 02/15/11 02/14/11 02/15/11 02/25/11 02/25/11 02/25/11 02/25/11
TOP DEPTH 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0.3 FT
BOTTOM DEPTH 2 FT 2 FT 2 FT 2 FT 2 FT 2 FT 0.5 FT 0.5 FT 0.5 FT 0.7 FT
SACODE ORIG DUP AVG NORMAL NORMAL NORMAL ORIG DUP AVG NORMAL
SUBMATRIX SS SS SS SS SS SS SS SS SS SS
QC TYPE EPARSLSORE

_NCx0_1
RISORES MIN_SO NM FD NM NM NM NM NM FD NM NM

POLYCYCLIC AROMATIC 
HYDROCARBONS (UG/KG) Cont.
CHRYSENE 15000 400 400 24.1  J 17.9  U 16.5  J 238 3.56  U 39.8 161  J 48.1  J 105  J 5650
DIBENZO(A,H)ANTHRACENE 15 400 15 18  U 17.9  U 18  U 124 3.56  U 17.2  U 24.7 10.1  J 17.4  J 820
FLUORANTHENE 230000 20000 20000 31  J 17.9  U 20  J 424 3.56  U 50.6 350  J 103  J 226  J 13400
FLUORENE 230000 28000 28000 18  U 17.9  U 18  U 21.7  J 3.56  U 17.2  U 29.5 6.3  J 17.9  J 1220
INDENO(1,2,3-CD)PYRENE 150 900 150 15.1  J 17.9  U 12  J 99.1 3.56  U 24.6  J 55.1  J 23.5  J 39.3  J 2070
NAPHTHALENE 3600 54000 3600 18  U 17.9  U 18  U 18.9  U 3.56  U 18.4  J 24.5  J 14.7  J 19.6  J 751
PHENANTHRENE 170000 40000 40000 13.6  J 17.9  U 11.3  J 235 3.56  U 34.5 280  J 77.9  J 179  J 9530
PYRENE 170000 13000 13000 31.2  J 17.9  U 20.1  J 371 3.05  J 46.1 264  J 79.1  J 172  J 10100

PCBS (UG/KG)
AROCLOR-1016 390 390 NA NA NA NA NA NA 19.1  UJ 20  UJ 19.6  UJ 18.9  UJ
AROCLOR-1221 140 140 NA NA NA NA NA NA 19.1  U 20  U 19.6  U 18.9  U
AROCLOR-1232 140 140 NA NA NA NA NA NA 19.1  U 20  U 19.6  U 18.9  U
AROCLOR-1242 220 220 NA NA NA NA NA NA 19.1  U 20  U 19.6  U 18.9  U
AROCLOR-1248 220 220 NA NA NA NA NA NA 19.1  U 20  U 19.6  U 18.9  U
AROCLOR-1254 220 220 NA NA NA NA NA NA 19.1  U 20  U 19.6  U 18.9  U
AROCLOR-1260 220 220 NA NA NA NA NA NA 24.7  J 24.2  J 24.4  J 416  J
TOTAL AROCLOR 220 10000 220 NA NA NA NA NA NA 24.7  J 24.2  J 24.4  J 416  J

METALS (MG/KG)
ALUMINUM 7700 7700 5740 5380 5560 9650 5850 6720 10900 10900 10900 9120
ANTIMONY 3.1 10 3.1 0.441  UJ 0.444  UJ 0.442  UJ 0.915  UJ 0.437  UJ 0.833  UJ 2.41  UJ 0.486  UJ 1.45  UJ 0.467  UJ
ARSENIC 0.39 7 0.39 3.35 3.57 3.46 9.81 2.41 6.16 21.8  J 21.6  J 21.7  J 10.4  J
BARIUM 1500 5500 1500 6.46 6.2 6.33 33.2 11.6 18.2 26.1  J 35.4  J 30.8  J 22.6  J
BERYLLIUM 16 0.4 0.4 0.243  J 0.234  J 0.238  J 0.658 0.38 0.462  J 0.57  J 0.576 0.573  J 0.463
CADMIUM 7 39 7 0.11  U 0.111  U 0.11  U 0.229  UJ 0.109  U 0.208  U 0.603  U 0.122  U 0.362  U 0.232  J
CALCIUM 1710 650 1180 2290 695 715 416  J 611  J 514  J 1110  J
CHROMIUM 0.29 390 0.29 9.16 8.14 8.65 16.1 9.79 9.58 14.6 13.9 14.2 12.8
COBALT 2.3 2.3 4.55 4.05 4.3 9.56 3.94 6.42 14.6  J 13.9  J 14.2  J 8.62  J
COPPER 310 3100 310 8.07  J 7.7  J 7.88  J 39.1  J 6.65  J 21.6  J 23.4  J 24.8  J 24.1  J 33.5  J
IRON 5500 5500 16100 14700 15400 27100 13900 19600 32000 28800 30400 22500
LEAD 400 150 150 4.18  J 3.95  J 4.06  J 50.6  J 3.38  J 24.9  J 18.4  J 16.4  J 17.4  J 26.5  J

 BLACK SHADING-EXCEEDS  MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 
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SITE 19, ON-SHORE DERECKTOR SHIPYARD, SASE ADDENDUM
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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SAMPLE ID DSY-SB204-
SO-0002

DSY-SB204-
SO-0002-D

DSY-SB204-
SO-0002-AVG

DSY-SB205-
SO-0002

DSY-SB206-
SO-0002

DSY-SB207-
SO-0002

DSY-SO-
SB208-000.5

DSY-SO-
SB208-000.5-D

DSY-SO-SB208-
000.5-AVG

DSY-SO-
SB209-0.30.7

TARGET AREA HUTS 1 
AND 2

HUTS 1 
AND 2

HUTS 1 AND 
2

HUTS 1 
AND 2

HUTS 1 
AND 2

HUTS 1 
AND 2

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

LOCATION ID DSY-SB204 DSY-SB204 DSY-SB204 DSY-SB205 DSY-SB206 DSY-SB207 DSY-SB208 DSY-SB208 DSY-SB208 DSY-SB209

SAMPLE DATE 02/14/11 02/14/11 02/14/11 02/15/11 02/14/11 02/15/11 02/25/11 02/25/11 02/25/11 02/25/11
TOP DEPTH 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0 FT 0.3 FT
BOTTOM DEPTH 2 FT 2 FT 2 FT 2 FT 2 FT 2 FT 0.5 FT 0.5 FT 0.5 FT 0.7 FT
SACODE ORIG DUP AVG NORMAL NORMAL NORMAL ORIG DUP AVG NORMAL
SUBMATRIX SS SS SS SS SS SS SS SS SS SS
QC TYPE EPARSLSORE

_NCx0_1
RISORES MIN_SO NM FD NM NM NM NM NM FD NM NM

MAGNESIUM 2120 1940 2030 2680 2300 2100 2840 2910 2880 2910
MANGANESE 180 390 180 148  J 135  J 142  J 337  J 155  J 149  J 435 348 392 293
MERCURY 0.56 23 0.56 0.0292  U 0.0379  U 0.0336  U 0.037 0.038  U 0.0204  J 0.0247  J 0.0359  U 0.0213  J 0.0168  J
NICKEL 150 1000 150 12.2 11.5 11.8 21.4 12 15.8 25.5 26.3 25.9 21.1
POTASSIUM 271  J 287  J 279  J 614  J 639  J 318  J 904  U 304  J 378  J 394  J
SELENIUM 39 390 39 0.276  UJ 0.277  UJ 0.276  UJ 0.572  UJ 0.273  UJ 0.52  UJ 1.51  U 0.631 0.693 0.301  J
SILVER 39 200 39 0.11  U 0.111  U 0.11  U 0.229  U 0.109  U 0.208  U 0.603  U 0.122  U 0.362  U 0.583  U
SODIUM 166  U 166  U 166  U 343  U 164  U 312  U 904  U 182  U 543  U 71.4  J
THALLIUM 5.5 5.5 0.276  U 0.333  U 0.304  U 0.457  U 0.273  U 0.416  U 1.21  U 1.22  U 1.22  U 1.17  U
VANADIUM 39 550 39 10.3 8.84 9.57 21.1 9.48 12.3 25.1 18.6 21.8 14.2
ZINC 2300 6000 2300 28.1  J 25.3  J 26.7  J 77  J 26.2  J 51.5  J 75.5  J 86.4  J 81  J 137  J

PETROLEUM HYDROCARBONS 
(MG/KG)
DIESEL RANGE ORGANICS 500 500 7.08  U 12.8 8.17 29.8 7.11  U 31.6 44.8 35.5 40.2 366
GASOLINE RANGE ORGANICS 500 500 5.87  U 4.28  U 5.08  U 4.48  U 5.52  U 4.06  U 2.83  J 4.82  J 3.82  J 3.74  U

METALS (MG/KG) Cont.

 BLACK SHADING-EXCEEDS  MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 
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SAMPLE ID

TARGET AREA

LOCATION ID

SAMPLE DATE
TOP DEPTH
BOTTOM DEPTH
SACODE
SUBMATRIX
QC TYPE EPARSLSORE

_NCx0_1
RISORES MIN_SO

VOLATILES (UG/KG)
1,1,1-TRICHLOROETHANE 870000 540000 540000
1,1,2,2-TETRACHLOROETHANE 560 1300 560
1,1,2-TRICHLOROETHANE 1100 3600 1100
1,1-DICHLOROETHANE 3300 920000 3300
1,1-DICHLOROETHENE 24000 200 200
1,2,4-TRICHLOROBENZENE 22000 96000 22000
1,2-DIBROMO-3-CHLOROPROPANE 5.4 500 5.4

1,2-DIBROMOETHANE 34 10 10
1,2-DICHLOROBENZENE 190000 510000 190000
1,2-DICHLOROETHANE 430 900 430
1,2-DICHLOROPROPANE 890 1900 890
1,3-DICHLOROBENZENE 430000 430000
1,4-DICHLOROBENZENE 2400 27000 2400
2-BUTANONE 2800000 10000000 2800000
2-HEXANONE 21000 21000
4-METHYL-2-PENTANONE 530000 1200000 530000
ACETONE 6100000 7800000 6100000
BENZENE 1100 2500 1100
BROMODICHLOROMETHANE 270 10000 270
BROMOFORM 61000 81000 61000
BROMOMETHANE 730 800 730
CARBON DISULFIDE 82000 82000
CARBON TETRACHLORIDE 610 1500 610
CHLOROBENZENE 29000 210000 29000
CHLORODIBROMOMETHANE 680 7600 680
CHLOROETHANE 1500000 1500000
CHLOROFORM 290 1200 290
CHLOROMETHANE 12000 12000
CIS-1,2-DICHLOROETHENE 16000 630000 16000
CIS-1,3-DICHLOROPROPENE 1700 1700

DSY-SO-SB215-000.5 DSY-SO-SB216-000.5 DSY-SO-SB217-000.5 DSY-SO-SB224-000.5 DSY-SO-SB224-000.5-D DSY-SO-SB224-000.5-
AVG

BLDG. 6 - TP-14 AREA 
(TRANSFORMER BANK)

BLDG. 6 - TP-14 AREA 
(TRANSFORMER BANK)

BLDG. 6 - TP-14 AREA 
(TRANSFORMER BANK)

BLDG. 6 - TP-14 AREA 
(TRANSFORMER BANK)

BLDG. 6 - TP-14 AREA 
(TRANSFORMER BANK)

BLDG. 6 - TP-14 AREA 
(TRANSFORMER BANK)

DSY-SB215 DSY-SB216 DSY-SB217 DSY-SB224 DSY-SB224 DSY-SB224

02/22/11 02/22/11 02/22/11 02/22/11 02/22/11 02/22/11
0 FT 0 FT 0 FT 0 FT 0 FT 0 FT
0.5 FT 0.5 FT 0.5 FT 0.5 FT 0.5 FT 0.5 FT
NORMAL NORMAL NORMAL ORIG DUP AVG
SS SS SS SS SS SS
NM NM NM NM FD NM

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

 BLACK SHADING-EXCEEDS  MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 
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SAMPLE ID

TARGET AREA

LOCATION ID

SAMPLE DATE
TOP DEPTH
BOTTOM DEPTH
SACODE
SUBMATRIX
QC TYPE EPARSLSORE

_NCx0_1
RISORES MIN_SO

CYCLOHEXANE 700000 700000
DICHLORODIFLUOROMETHANE 18000 18000
ETHYLBENZENE 5400 71000 5400
ISOPROPYLBENZENE 210000 27000 27000
M+P-XYLENES
METHYL ACETATE 7800000 7800000
METHYL CYCLOHEXANE
METHYL TERT-BUTYL ETHER 43000 390000 43000
METHYLENE CHLORIDE 11000 45000 11000
O-XYLENE 380000 380000
STYRENE 630000 13000 13000
TETRACHLOROETHENE 550 12000 550
TOLUENE 500000 190000 190000
TOTAL 1,2-DICHLOROETHENE 70000 630000 70000
TOTAL XYLENES 63000 110000 63000
TRANS-1,2-DICHLOROETHENE 15000 15000
TRANS-1,3-DICHLOROPROPENE 1700 1700
TRICHLOROETHENE 2800 13000 2800
TRICHLOROFLUOROMETHANE 79000 79000
VINYL CHLORIDE 60 20 20

POLYCYCLIC AROMATIC 
HYDROCARBONS (UG/KG)
2-METHYLNAPHTHALENE 31000 123000 31000
ACENAPHTHENE 340000 43000 43000
ACENAPHTHYLENE 340000 23000 23000
ANTHRACENE 1700000 35000 35000
BENZO(A)ANTHRACENE 150 900 150
BENZO(A)PYRENE 15 400 15
BENZO(B)FLUORANTHENE 150 900 150
BENZO(G,H,I)PERYLENE 170000 800 800
BENZO(K)FLUORANTHENE 1500 900 900

VOLATILES (UG/KG) Cont.

DSY-SO-SB215-000.5 DSY-SO-SB216-000.5 DSY-SO-SB217-000.5 DSY-SO-SB224-000.5 DSY-SO-SB224-000.5-D DSY-SO-SB224-000.5-
AVG

BLDG. 6 - TP-14 AREA 
(TRANSFORMER BANK)

BLDG. 6 - TP-14 AREA 
(TRANSFORMER BANK)

BLDG. 6 - TP-14 AREA 
(TRANSFORMER BANK)

BLDG. 6 - TP-14 AREA 
(TRANSFORMER BANK)

BLDG. 6 - TP-14 AREA 
(TRANSFORMER BANK)

BLDG. 6 - TP-14 AREA 
(TRANSFORMER BANK)

DSY-SB215 DSY-SB216 DSY-SB217 DSY-SB224 DSY-SB224 DSY-SB224

02/22/11 02/22/11 02/22/11 02/22/11 02/22/11 02/22/11
0 FT 0 FT 0 FT 0 FT 0 FT 0 FT
0.5 FT 0.5 FT 0.5 FT 0.5 FT 0.5 FT 0.5 FT
NORMAL NORMAL NORMAL ORIG DUP AVG
SS SS SS SS SS SS
NM NM NM NM FD NM

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

 BLACK SHADING-EXCEEDS  MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 
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ANALYTICAL RESULTS - SURFACE SOIL

SITE 19, ON-SHORE DERECKTOR SHIPYARD, SASE ADDENDUM
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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SAMPLE ID

TARGET AREA

LOCATION ID

SAMPLE DATE
TOP DEPTH
BOTTOM DEPTH
SACODE
SUBMATRIX
QC TYPE EPARSLSORE

_NCx0_1
RISORES MIN_SO

POLYCYCLIC AROMATIC 
HYDROCARBONS (UG/KG) Cont.
CHRYSENE 15000 400 400
DIBENZO(A,H)ANTHRACENE 15 400 15
FLUORANTHENE 230000 20000 20000
FLUORENE 230000 28000 28000
INDENO(1,2,3-CD)PYRENE 150 900 150
NAPHTHALENE 3600 54000 3600
PHENANTHRENE 170000 40000 40000
PYRENE 170000 13000 13000

PCBS (UG/KG)
AROCLOR-1016 390 390
AROCLOR-1221 140 140
AROCLOR-1232 140 140
AROCLOR-1242 220 220
AROCLOR-1248 220 220
AROCLOR-1254 220 220
AROCLOR-1260 220 220
TOTAL AROCLOR 220 10000 220

METALS (MG/KG)
ALUMINUM 7700 7700
ANTIMONY 3.1 10 3.1
ARSENIC 0.39 7 0.39
BARIUM 1500 5500 1500
BERYLLIUM 16 0.4 0.4
CADMIUM 7 39 7
CALCIUM
CHROMIUM 0.29 390 0.29
COBALT 2.3 2.3
COPPER 310 3100 310
IRON 5500 5500
LEAD 400 150 150

DSY-SO-SB215-000.5 DSY-SO-SB216-000.5 DSY-SO-SB217-000.5 DSY-SO-SB224-000.5 DSY-SO-SB224-000.5-D DSY-SO-SB224-000.5-
AVG

BLDG. 6 - TP-14 AREA 
(TRANSFORMER BANK)

BLDG. 6 - TP-14 AREA 
(TRANSFORMER BANK)

BLDG. 6 - TP-14 AREA 
(TRANSFORMER BANK)

BLDG. 6 - TP-14 AREA 
(TRANSFORMER BANK)

BLDG. 6 - TP-14 AREA 
(TRANSFORMER BANK)

BLDG. 6 - TP-14 AREA 
(TRANSFORMER BANK)

DSY-SB215 DSY-SB216 DSY-SB217 DSY-SB224 DSY-SB224 DSY-SB224

02/22/11 02/22/11 02/22/11 02/22/11 02/22/11 02/22/11
0 FT 0 FT 0 FT 0 FT 0 FT 0 FT
0.5 FT 0.5 FT 0.5 FT 0.5 FT 0.5 FT 0.5 FT
NORMAL NORMAL NORMAL ORIG DUP AVG
SS SS SS SS SS SS
NM NM NM NM FD NM

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

18.1  UJ 17.7  UJ 17.8  UJ 17.8  UJ 17.2  UJ 17.5  UJ
18.1  U 17.7  U 17.8  U 17.8  U 17.2  U 17.5  U
18.1  U 17.7  U 17.8  U 17.8  U 17.2  U 17.5  U
18.1  U 17.7  U 17.8  U 17.8  U 17.2  U 17.5  U
18.1  U 17.7  U 17.8  U 17.8  U 17.2  U 17.5  U
18.1  U 17.7  U 17.8  U 17.8  U 17.2  U 17.5  U
18.1  U 17.7  U 17.8  U 17.8  U 17.2  U 17.5  U

18.1  UJ 17.7  UJ 17.8  UJ 17.8  UJ 17.2  UJ 17.5  UJ

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

 BLACK SHADING-EXCEEDS  MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 
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SITE 19, ON-SHORE DERECKTOR SHIPYARD, SASE ADDENDUM
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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SAMPLE ID

TARGET AREA

LOCATION ID

SAMPLE DATE
TOP DEPTH
BOTTOM DEPTH
SACODE
SUBMATRIX
QC TYPE EPARSLSORE

_NCx0_1
RISORES MIN_SO

MAGNESIUM
MANGANESE 180 390 180
MERCURY 0.56 23 0.56
NICKEL 150 1000 150
POTASSIUM
SELENIUM 39 390 39
SILVER 39 200 39
SODIUM
THALLIUM 5.5 5.5
VANADIUM 39 550 39
ZINC 2300 6000 2300

PETROLEUM HYDROCARBONS 
(MG/KG)
DIESEL RANGE ORGANICS 500 500
GASOLINE RANGE ORGANICS 500 500

METALS (MG/KG) Cont.

DSY-SO-SB215-000.5 DSY-SO-SB216-000.5 DSY-SO-SB217-000.5 DSY-SO-SB224-000.5 DSY-SO-SB224-000.5-D DSY-SO-SB224-000.5-
AVG

BLDG. 6 - TP-14 AREA 
(TRANSFORMER BANK)

BLDG. 6 - TP-14 AREA 
(TRANSFORMER BANK)

BLDG. 6 - TP-14 AREA 
(TRANSFORMER BANK)

BLDG. 6 - TP-14 AREA 
(TRANSFORMER BANK)

BLDG. 6 - TP-14 AREA 
(TRANSFORMER BANK)

BLDG. 6 - TP-14 AREA 
(TRANSFORMER BANK)

DSY-SB215 DSY-SB216 DSY-SB217 DSY-SB224 DSY-SB224 DSY-SB224

02/22/11 02/22/11 02/22/11 02/22/11 02/22/11 02/22/11
0 FT 0 FT 0 FT 0 FT 0 FT 0 FT
0.5 FT 0.5 FT 0.5 FT 0.5 FT 0.5 FT 0.5 FT
NORMAL NORMAL NORMAL ORIG DUP AVG
SS SS SS SS SS SS
NM NM NM NM FD NM

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA

 BLACK SHADING-EXCEEDS  MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 



E-2 SUBSURFACE SOIL SAMPLE ANALYTICAL DATA 
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ANALYTICAL RESULTS - SUBSURFACE SOIL
SITE 19, ON-SHORE DERECKTOR SHIPYARD, SASE ADDENDUM

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 1 of 4

SAMPLE ID DSY-SB201-SO-
0204

DSY-SB202-SO-
0204

DSY-SB204-
SO-0810

DSY-SB205-
SO-088.5

DSY-SB206-
SO-0810

DSY-SB207-
SO-1012

DSY-SO-
SB210-0102

DSY-SO-
SB211-0102

DSY-SO-
SB212-0204

DSY-SO-
SB213-0203

DSY-SO-
SB214-0203

TARGET AREA SOUTHERN 
WATERFRONT

SOUTHERN 
WATERFRONT

HUTS 1 
AND 2

HUTS 1 
AND 2

HUTS 1 
AND 2

HUTS 1 
AND 2

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

LOCATION ID DSY-SB201 DSY-SB202 DSY-SB204 DSY-SB205 DSY-SB206 DSY-SB207 DSY-SB210 DSY-SB211 DSY-SB212 DSY-SB213 DSY-SB214

SAMPLE DATE 02/11/11 02/09/11 02/11/11 02/15/11 02/14/11 02/15/11 02/25/11 02/25/11 02/25/11 02/25/11 02/25/11
TOP DEPTH 2 FT 2 FT 8 FT 8 FT 8 FT 10 FT 1 FT 1 FT 2 FT 2 FT 2 FT
BOTTOM DEPTH 4 FT 4 FT 10 FT 8.5 FT 10 FT 12 FT 2 FT 2 FT 4 FT 3 FT 3 FT
SACODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SUBMATRIX SB SB SB SB SB SB SB SB SB SB SB
QC TYPE EPARSLSORE

_NCx0_1
RISORES MIN_SO NM NM NM NM NM NM NM NM NM NM NM

VOLATILES (UG/KG)
1,1,1-TRICHLOROETHANE 870000 540000 540000 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
1,1,2,2-TETRACHLOROETHANE 560 1300 560 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
1,1,2-TRICHLOROETHANE 1100 3600 1100 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
1,1-DICHLOROETHANE 3300 920000 3300 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
1,1-DICHLOROETHENE 24000 200 200 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
1,2,4-TRICHLOROBENZENE 22000 96000 22000 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
1,2-DIBROMO-3-CHLOROPROPANE 5.4 500 5.4 NA NA 5.3  U 4.36  U 5.03  U 4.32  U NA NA NA NA NA

1,2-DIBROMOETHANE 34 10 10 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
1,2-DICHLOROBENZENE 190000 510000 190000 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
1,2-DICHLOROETHANE 430 900 430 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
1,2-DICHLOROPROPANE 890 1900 890 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
1,3-DICHLOROBENZENE 430000 430000 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
1,4-DICHLOROBENZENE 2400 27000 2400 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
2-BUTANONE 2800000 10000000 2800000 NA NA 5.3  U 4.36  U 5.03  U 4.32  U NA NA NA NA NA
2-HEXANONE 21000 21000 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
4-METHYL-2-PENTANONE 530000 1200000 530000 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
ACETONE 6100000 7800000 6100000 NA NA 10.6  UJ 8.73  UJ 10.1  UJ 8.63  UJ NA NA NA NA NA
BENZENE 1100 2500 1100 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
BROMODICHLOROMETHANE 270 10000 270 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
BROMOFORM 61000 81000 61000 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
BROMOMETHANE 730 800 730 NA NA 5.3  U 4.36  U 5.03  U 4.32  U NA NA NA NA NA
CARBON DISULFIDE 82000 82000 NA NA 2.65  U 2.6  J 2.51  U 2.16  U NA NA NA NA NA
CARBON TETRACHLORIDE 610 1500 610 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
CHLOROBENZENE 29000 210000 29000 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
CHLORODIBROMOMETHANE 680 7600 680 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
CHLOROETHANE 1500000 1500000 NA NA 5.3  U 4.36  U 5.03  U 4.32  U NA NA NA NA NA
CHLOROFORM 290 1200 290 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
CHLOROMETHANE 12000 12000 NA NA 5.3  U 4.36  U 5.03  U 4.32  U NA NA NA NA NA
CIS-1,2-DICHLOROETHENE 16000 630000 16000 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA

 BLACK SHADING-EXCEEDS  MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 



APPENDIX E - 2
 

ANALYTICAL RESULTS - SUBSURFACE SOIL
SITE 19, ON-SHORE DERECKTOR SHIPYARD, SASE ADDENDUM

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 2 of 4

SAMPLE ID DSY-SB201-SO-
0204

DSY-SB202-SO-
0204

DSY-SB204-
SO-0810

DSY-SB205-
SO-088.5

DSY-SB206-
SO-0810

DSY-SB207-
SO-1012

DSY-SO-
SB210-0102

DSY-SO-
SB211-0102

DSY-SO-
SB212-0204

DSY-SO-
SB213-0203

DSY-SO-
SB214-0203

TARGET AREA SOUTHERN 
WATERFRONT

SOUTHERN 
WATERFRONT

HUTS 1 
AND 2

HUTS 1 
AND 2

HUTS 1 
AND 2

HUTS 1 
AND 2

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

LOCATION ID DSY-SB201 DSY-SB202 DSY-SB204 DSY-SB205 DSY-SB206 DSY-SB207 DSY-SB210 DSY-SB211 DSY-SB212 DSY-SB213 DSY-SB214

SAMPLE DATE 02/11/11 02/09/11 02/11/11 02/15/11 02/14/11 02/15/11 02/25/11 02/25/11 02/25/11 02/25/11 02/25/11
TOP DEPTH 2 FT 2 FT 8 FT 8 FT 8 FT 10 FT 1 FT 1 FT 2 FT 2 FT 2 FT
BOTTOM DEPTH 4 FT 4 FT 10 FT 8.5 FT 10 FT 12 FT 2 FT 2 FT 4 FT 3 FT 3 FT
SACODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SUBMATRIX SB SB SB SB SB SB SB SB SB SB SB
QC TYPE EPARSLSORE

_NCx0_1
RISORES MIN_SO NM NM NM NM NM NM NM NM NM NM NM

CIS-1,3-DICHLOROPROPENE 1700 1700 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
CYCLOHEXANE 700000 700000 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
DICHLORODIFLUOROMETHANE 18000 18000 NA NA 5.3  UJ 4.36  UJ 5.03  UJ 4.32  UJ NA NA NA NA NA
ETHYLBENZENE 5400 71000 5400 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
ISOPROPYLBENZENE 210000 27000 27000 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
M+P-XYLENES NA NA 2.8  J 4.36  U 5.03  U 4.32  U NA NA NA NA NA
METHYL ACETATE 7800000 7800000 NA NA 5.3  U 4.36  U 5.03  U 4.32  U NA NA NA NA NA
METHYL CYCLOHEXANE NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
METHYL TERT-BUTYL ETHER 43000 390000 43000 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
METHYLENE CHLORIDE 11000 45000 11000 NA NA 21  U 5.23  UJ 7.87  UJ 6.67  UJ NA NA NA NA NA
O-XYLENE 380000 380000 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
STYRENE 630000 13000 13000 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
TETRACHLOROETHENE 550 12000 550 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
TOLUENE 500000 190000 190000 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
TOTAL 1,2-DICHLOROETHENE 70000 630000 70000 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
TOTAL XYLENES 63000 110000 63000 NA NA 7.95  U 6.54  U 7.54  U 6.47  U NA NA NA NA NA
TRANS-1,2-DICHLOROETHENE 15000 15000 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
TRANS-1,3-DICHLOROPROPENE 1700 1700 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
TRICHLOROETHENE 2800 13000 2800 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA
TRICHLOROFLUOROMETHANE 79000 79000 NA NA 5.3  U 4.36  U 5.03  U 4.32  U NA NA NA NA NA
VINYL CHLORIDE 60 20 20 NA NA 2.65  U 2.18  U 2.51  U 2.16  U NA NA NA NA NA

POLYCYCLIC AROMATIC 
HYDROCARBONS (UG/KG)
2-METHYLNAPHTHALENE 31000 123000 31000 3.66  U 3.61  U 3.42  U 3.48  U 3.53  U 3.63  U 3.83  U 8.89  J 3.38  J 3.9  U 281
ACENAPHTHENE 340000 43000 43000 3.66  U 3.61  U 3.42  U 3.62  J 3.53  U 3.63  U 3.83  U 4.11  U 3.53  U 2.87  J 5.63  U
ACENAPHTHYLENE 340000 23000 23000 3.66  U 3.61  U 3.42  U 3.53  J 3.53  U 3.63  U 5.21  J 3.5  J 14.2 3.9  U 47.2
ANTHRACENE 1700000 35000 35000 3.66  U 3.61  U 3.42  U 8 3.53  U 3.63  U 5.83  J 4.11  U 17.2 4.71  J 5.63  U
BENZO(A)ANTHRACENE 150 900 150 3.66  UJ 3.61  UJ 3.42  UJ 27  J 3.53  UJ 3.63  UJ 41.3 38.1 60.5 32.5 252
BENZO(A)PYRENE 15 400 15 3.66  U 3.61  U 3.42  U 23.3 3.53  U 3.63  U 26.3 29.9 38.3 18.9 172
BENZO(B)FLUORANTHENE 150 900 150 3.66  U 3.61  U 3.42  U 41.1 3.53  U 2.65  J 38.8 44.4 57.9 26.6 336

VOLATILES (UG/KG) Cont.

 BLACK SHADING-EXCEEDS  MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 
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ANALYTICAL RESULTS - SUBSURFACE SOIL
SITE 19, ON-SHORE DERECKTOR SHIPYARD, SASE ADDENDUM

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 3 of 4

SAMPLE ID DSY-SB201-SO-
0204

DSY-SB202-SO-
0204

DSY-SB204-
SO-0810

DSY-SB205-
SO-088.5

DSY-SB206-
SO-0810

DSY-SB207-
SO-1012

DSY-SO-
SB210-0102

DSY-SO-
SB211-0102

DSY-SO-
SB212-0204

DSY-SO-
SB213-0203

DSY-SO-
SB214-0203

TARGET AREA SOUTHERN 
WATERFRONT

SOUTHERN 
WATERFRONT

HUTS 1 
AND 2

HUTS 1 
AND 2

HUTS 1 
AND 2

HUTS 1 
AND 2

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

LOCATION ID DSY-SB201 DSY-SB202 DSY-SB204 DSY-SB205 DSY-SB206 DSY-SB207 DSY-SB210 DSY-SB211 DSY-SB212 DSY-SB213 DSY-SB214

SAMPLE DATE 02/11/11 02/09/11 02/11/11 02/15/11 02/14/11 02/15/11 02/25/11 02/25/11 02/25/11 02/25/11 02/25/11
TOP DEPTH 2 FT 2 FT 8 FT 8 FT 8 FT 10 FT 1 FT 1 FT 2 FT 2 FT 2 FT
BOTTOM DEPTH 4 FT 4 FT 10 FT 8.5 FT 10 FT 12 FT 2 FT 2 FT 4 FT 3 FT 3 FT
SACODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SUBMATRIX SB SB SB SB SB SB SB SB SB SB SB
QC TYPE EPARSLSORE

_NCx0_1
RISORES MIN_SO NM NM NM NM NM NM NM NM NM NM NM

POLYCYCLIC AROMATIC 
HYDROCARBONS (UG/KG) Cont.
BENZO(G,H,I)PERYLENE 170000 800 800 3.66  U 3.61  U 3.42  U 21.6 3.53  U 2.51  J 15.7 21 20 10.7  J 91.1
BENZO(K)FLUORANTHENE 1500 900 900 3.66  U 3.61  U 3.42  U 11.2 3.53  U 3.63  U 16.1 17.5 25.6 11.3  J 124
CHRYSENE 15000 400 400 3.66  U 3.61  U 3.42  U 32.1 3.53  U 3.63  U 28.6 30.4 44.7 20.5 356
DIBENZO(A,H)ANTHRACENE 15 400 15 3.66  U 3.61  U 3.42  U 23.3 3.53  U 3.63  U 3.83  U 7.48  J 7.89  J 3.9  U 43.7
FLUORANTHENE 230000 20000 20000 3.66  U 3.61  U 3.42  U 55.3 3.53  U 2.19  J 61.2 39.6 128 43.2 451
FLUORENE 230000 28000 28000 3.66  U 3.61  U 3.42  U 2.93  J 3.53  U 3.63  U 2.22  J 4.11  U 8.85  J 2.67  J 5.63  U
INDENO(1,2,3-CD)PYRENE 150 900 150 3.66  U 3.61  U 3.42  U 18 3.53  U 3.63  U 12.3  J 18.5 17.4 10.2  J 82.7
NAPHTHALENE 3600 54000 3600 3.66  U 3.61  U 3.42  U 3.54  J 3.53  U 3.63  U 2.5  J 9.04  J 5.06  J 3.9  U 175
PHENANTHRENE 170000 40000 40000 3.66  U 3.61  U 3.42  U 30.8 3.53  U 2.1  J 24.8 25.2 91.3 25.8 400
PYRENE 170000 13000 13000 3.66  U 3.61  U 3.42  U 47.4 3.53  U 2.05  J 50.1 35.8 94.2 33.9 375

PCBS (UG/KG)
AROCLOR-1016 390 390 NA NA NA NA NA NA 18.6  UJ 20.7  UJ 17.2  UJ 18.9  U 26.9  UJ
AROCLOR-1221 140 140 NA NA NA NA NA NA 18.6  U 20.7  U 17.2  U 18.9  U 26.9  UJ
AROCLOR-1232 140 140 NA NA NA NA NA NA 18.6  U 20.7  U 17.2  U 18.9  U 26.9  UJ
AROCLOR-1242 220 220 NA NA NA NA NA NA 18.6  U 20.7  U 17.2  U 18.9  U 26.9  UJ
AROCLOR-1248 220 220 NA NA NA NA NA NA 18.6  U 20.7  U 17.2  U 18.9  U 26.9  UJ
AROCLOR-1254 220 220 NA NA NA NA NA NA 18.6  U 20.7  U 17.2  U 18.9  U 26.9  UJ
AROCLOR-1260 220 220 NA NA NA NA NA NA 18.6  U 20.7  U 17.2  U 18.9  U 26.9  UJ
TOTAL AROCLOR 220 10000 220 NA NA NA NA NA NA 18.6  UJ 20.7  UJ 17.2  UJ 18.9  U 26.9  UJ

METALS (MG/KG)
ALUMINUM 7700 7700 17400 15900 3290 5790 3190 6100 12600 11700 2180 12500 9150
ANTIMONY 3.1 10 3.1 0.912  UJ 0.858  UJ 0.425  UJ 0.84  UJ 0.43  UJ 0.88  UJ 2.38  UJ 0.476  UJ 0.428  UJ 2.27  UJ 1.15  J
ARSENIC 0.39 7 0.39 15.9 26.3 3.62 7.42 4.44 9.79 13  J 13.5  J 1.47  J 11.8  J 47.2  J
BARIUM 1500 5500 1500 14.6 14.8 4.5 8.85 4.43 5.11 24.2  J 31  J 20.4  J 16.4  J 57.7  J
BERYLLIUM 16 0.4 0.4 0.418  J 0.392  J 0.176  J 0.314  J 0.204  J 0.34  J 0.511  J 0.607 0.697 0.507  J 0.759
CADMIUM 7 39 7 0.228  U 0.214  U 0.106  U 0.21  U 0.108  U 0.22  U 0.595  U 0.119  U 0.107  U 0.567  U 0.0903  J
CALCIUM 1770 1000 443 1020 429 496  J 620  J 279  J 501  J 631  J 2040  J
CHROMIUM 0.29 390 0.29 21.2 18.2 4.98 9.49 5.27 8.77 15.4 12 0.788 18.5 11.6
COBALT 2.3 2.3 17.9 21.1 5.15 4.54 3.68 5.85 11.1  J 8.75  J 1.29  J 12.4  J 17  J

 BLACK SHADING-EXCEEDS  MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 
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ANALYTICAL RESULTS - SUBSURFACE SOIL
SITE 19, ON-SHORE DERECKTOR SHIPYARD, SASE ADDENDUM

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 4 of 4

SAMPLE ID DSY-SB201-SO-
0204

DSY-SB202-SO-
0204

DSY-SB204-
SO-0810

DSY-SB205-
SO-088.5

DSY-SB206-
SO-0810

DSY-SB207-
SO-1012

DSY-SO-
SB210-0102

DSY-SO-
SB211-0102

DSY-SO-
SB212-0204

DSY-SO-
SB213-0203

DSY-SO-
SB214-0203

TARGET AREA SOUTHERN 
WATERFRONT

SOUTHERN 
WATERFRONT

HUTS 1 
AND 2

HUTS 1 
AND 2

HUTS 1 
AND 2

HUTS 1 
AND 2

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

BLDG. 6 - TP-
14 AREA

LOCATION ID DSY-SB201 DSY-SB202 DSY-SB204 DSY-SB205 DSY-SB206 DSY-SB207 DSY-SB210 DSY-SB211 DSY-SB212 DSY-SB213 DSY-SB214

SAMPLE DATE 02/11/11 02/09/11 02/11/11 02/15/11 02/14/11 02/15/11 02/25/11 02/25/11 02/25/11 02/25/11 02/25/11
TOP DEPTH 2 FT 2 FT 8 FT 8 FT 8 FT 10 FT 1 FT 1 FT 2 FT 2 FT 2 FT
BOTTOM DEPTH 4 FT 4 FT 10 FT 8.5 FT 10 FT 12 FT 2 FT 2 FT 4 FT 3 FT 3 FT
SACODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SUBMATRIX SB SB SB SB SB SB SB SB SB SB SB
QC TYPE EPARSLSORE

_NCx0_1
RISORES MIN_SO NM NM NM NM NM NM NM NM NM NM NM

METALS (MG/KG) Cont.
COPPER 310 3100 310 29.9  J 28.2  J 4.42  J 12.5  J 5.25  J 11.7  J 20  J 13.7  J 1.67  J 19.1  J 39.5  J
IRON 5500 5500 44400 45500 9830 18300 12200 20900 35900 23600 6800 30900 22100
LEAD 400 150 150 9.49  J 13.6  J 1.96  J 13.8  J 2.81  J 8.23  J 12  J 16.1  J 2.49  J 17  J 81.4  J
MAGNESIUM 5220 4850 1110 1830 1110 1850 3610 2280 646 4010 2030
MANGANESE 180 390 180 488  J 681  J 169  J 145  J 95.7  J 171  J 428 358 305 346 1190
MERCURY 0.56 23 0.56 0.0351  U 0.0312  U 0.0331  U 0.0125  J 0.03  U 0.031  U 0.0138  J 0.0323  J 0.0276  U 0.0343  U 0.0603
NICKEL 150 1000 150 38.6 37.9 9.68 12.5 8.8 15 22.7 17 0.596 25.9 22
POTASSIUM 243  J 257  J 219  J 248  J 188  J 161  J 242  J 226  J 681  J 346  J 264  J
SELENIUM 39 390 39 0.57  UJ 0.536  U 0.16  J 0.525  UJ 0.269  UJ 0.55  UJ 1.49  U 0.67 0.268  U 1.42  U 1.31
SILVER 39 200 39 0.228  U 0.214  U 0.106  U 0.21  U 0.108  U 0.22  U 0.595  U 0.119  U 0.535  U 0.567  U 0.859  U
SODIUM 342  U 322  U 160  U 315  U 161  U 330  U 179  U 178  U 161  U 170  U 90.6  J
THALLIUM 5.5 5.5 0.57  U 0.536  U 0.213  U 0.42  U 0.215  U 0.44  U 1.19  U 1.19  U 1.07  U 1.13  U 1.72  U
VANADIUM 39 550 39 18.6 17.7 5.82 11 6.12 12.4 19.8 17.7 3.97 20.6 19.3
ZINC 2300 6000 2300 72.8  J 75.7  J 17.9  J 36  J 21.9  J 41.1  J 65.9  J 53.6  J 27.1  J 64.7  J 335  J

PETROLEUM HYDROCARBONS 
(MG/KG)
DIESEL RANGE ORGANICS 500 500 NA NA 7.49 6.99  U 6.83  U 7.31  U 37.6 48.2 17.8 25 NA
GASOLINE RANGE ORGANICS 500 500 NA NA 5.09  U 4.22  U 5.04  U 4.9  U 4.37  U 4.66  U 4.39  U 3.43  U 6.9  UJ

 BLACK SHADING-EXCEEDS  MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 



E-3  GROUNDWATER SAMPLE ANALYTICAL DATA 



APPENDIX E - 3

ANALYTICAL RESULTS - GROUNDWATER
SITE 19, ON-SHORE DERECKTOR SHIPYARD, SASE ADDENDUM

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 1 of 8

SAMPLE ID DSY-GW-
MW02A-022411

DSY-GW-MW03-
022411

DSY-GW-
MW08-030111

DSY-GW-
MW11A-022611

DSY-GW-
MW11A-022611-
D

DSY-GW-
MW11A-022611-
AVG

DSY-GW-MW12-
030311

DSY-GW-
MW204-
031711

TARGET AREA NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

BLDG. 234 
AREA

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

HUTS 1 AND 
2

LOCATION ID DSY-MW02A DSY-MW03 DSY-MW08 DSY-MW11A DSY-MW11A DSY-MW11A DSY-MW12 DSY-MW204

SAMPLE DATE 02/24/11 02/24/11 03/01/11 02/26/11 02/26/11 02/26/11 03/03/11 03/17/11
SACODE NORMAL NORMAL NORMAL ORIG DUP AVG NORMAL NORMAL
QC TYPE FEDMCL RIGAOB MIN_GW NM NM NM NM FD NM NM NM

VOLATILES (UG/L)
1,1,1-TRICHLOROETHANE 200 200 200 0.5  UJ 0.5  UJ 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
1,1,2,2-TETRACHLOROETHANE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
1,1,2-TRICHLOROETHANE 5 5 5 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
1,1-DICHLOROETHANE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
1,1-DICHLOROETHENE 7 7 7 0.5  U 0.5  U 0.25  J 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
1,2,4-TRICHLOROBENZENE 70 70 70 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
1,2-DIBROMO-3-CHLOROPROPANE 0.2 0.2 0.2 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U

1,2-DIBROMOETHANE 0.05 0.05 0.05 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
1,2-DICHLOROBENZENE 600 600 600 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
1,2-DICHLOROETHANE 5 5 5 0.5  UJ 0.5  UJ 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
1,2-DICHLOROPROPANE 5 5 5 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
1,3-DICHLOROBENZENE 600 600 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
1,4-DICHLOROBENZENE 75 75 75 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
2-BUTANONE 5  U 5  U 5  U 5  U 5  U 5  U 5  U 5  U
2-HEXANONE 2.5  U 2.5  U 2.5  U 2.5  U 2.5  U 2.5  U 2.5  U 2.5  U
4-METHYL-2-PENTANONE 2.5  U 2.5  U 2.5  U 2.5  U 2.5  U 2.5  U 2.5  U 2.5  U
ACETONE 5  UJ 5  UJ 5  U 5  U 5  U 5  U 5  U 5  U
BENZENE 5 5 5 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
BROMODICHLOROMETHANE 80 80 0.5  UJ 0.5  UJ 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
BROMOFORM 80 80 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
BROMOMETHANE 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U
CARBON DISULFIDE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
CARBON TETRACHLORIDE 5 5 5 0.5  UJ 0.5  UJ 0.5  U 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  U
CHLOROBENZENE 100 100 100 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
CHLORODIBROMOMETHANE 80 80 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
CHLOROETHANE 1  U 1  U 1  UJ 1  U 1  U 1  U 1  U 1  UJ
CHLOROFORM 80 80 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
CHLOROMETHANE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
CIS-1,2-DICHLOROETHENE 70 70 70 0.291  J 0.5  U 12.7 0.284  J 0.361  J 0.322  J 3.73 0.5  U
CIS-1,3-DICHLOROPROPENE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  U
CYCLOHEXANE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  U

 BLACK SHADING-EXCEEDS  MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 



APPENDIX E - 3

ANALYTICAL RESULTS - GROUNDWATER
SITE 19, ON-SHORE DERECKTOR SHIPYARD, SASE ADDENDUM

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 2 of 8

SAMPLE ID DSY-GW-
MW02A-022411

DSY-GW-MW03-
022411

DSY-GW-
MW08-030111

DSY-GW-
MW11A-022611

DSY-GW-
MW11A-022611-
D

DSY-GW-
MW11A-022611-
AVG

DSY-GW-MW12-
030311

DSY-GW-
MW204-
031711

TARGET AREA NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

BLDG. 234 
AREA

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

HUTS 1 AND 
2

LOCATION ID DSY-MW02A DSY-MW03 DSY-MW08 DSY-MW11A DSY-MW11A DSY-MW11A DSY-MW12 DSY-MW204

SAMPLE DATE 02/24/11 02/24/11 03/01/11 02/26/11 02/26/11 02/26/11 03/03/11 03/17/11
SACODE NORMAL NORMAL NORMAL ORIG DUP AVG NORMAL NORMAL
QC TYPE FEDMCL RIGAOB MIN_GW NM NM NM NM FD NM NM NM

DICHLORODIFLUOROMETHANE 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  UJ
ETHYLBENZENE 700 700 700 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
ISOPROPYLBENZENE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
M+P-XYLENES 10000 10000 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U
METHYL ACETATE 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U
METHYL CYCLOHEXANE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  U
METHYL TERT-BUTYL ETHER 40 40 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
METHYLENE CHLORIDE 5 5 5 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U
O-XYLENE 10000 10000 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
STYRENE 100 100 100 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
TETRACHLOROETHENE 5 5 5 0.5  U 0.696  J 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
TOLUENE 1000 1000 1000 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
TOTAL 1,2-DICHLOROETHENE 0.291  J 0.5  U 12.7 0.953  J 1.04  J 0.996  J 8.54 0.5  U
TOTAL XYLENES 10000 10000 10000 1.5  U 1.5  U 1.5  U 1.5  U 1.5  U 1.5  U 1.5  U 1.5  U
TRANS-1,2-DICHLOROETHENE 100 100 100 0.5  U 0.5  U 0.5  U 0.669  J 0.683  J 0.676  J 4.81 0.5  U
TRANS-1,3-DICHLOROPROPENE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
TRICHLOROETHENE 5 5 5 0.5  U 7.35 3.9 5.15 4.97 5.06 9.61 3.16
TRICHLOROFLUOROMETHANE 1  UJ 1  UJ 0.581  J 1  U 1  U 1  U 1  U 1  U
VINYL CHLORIDE 2 2 2 0.5  U 0.5  U 0.263  J 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

POLYCYCLIC AROMATIC 
HYDROCARBONS (UG/L)
2-METHYLNAPHTHALENE NA NA 0.0926  U NA NA NA NA 0.0962  U
ACENAPHTHENE NA NA 0.0926  U NA NA NA NA 0.0962  U
ACENAPHTHYLENE NA NA 0.0926  U NA NA NA NA 0.0962  U
ANTHRACENE NA NA 0.0926  U NA NA NA NA 0.0962  U
BENZO(A)ANTHRACENE NA NA 0.0926  U NA NA NA NA 0.0962  U
BENZO(A)PYRENE 0.2 0.2 0.2 NA NA 0.0926  U NA NA NA NA 0.0962  U
BENZO(B)FLUORANTHENE NA NA 0.0926  U NA NA NA NA 0.0962  U
BENZO(G,H,I)PERYLENE NA NA 0.0926  U NA NA NA NA 0.0962  U
BENZO(K)FLUORANTHENE NA NA 0.0926  U NA NA NA NA 0.0962  U
CHRYSENE NA NA 0.0926  U NA NA NA NA 0.0962  U
DIBENZO(A,H)ANTHRACENE NA NA 0.0926  U NA NA NA NA 0.0962  U

VOLATILES (UG/L) Cont.

 BLACK SHADING-EXCEEDS  MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 
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ANALYTICAL RESULTS - GROUNDWATER
SITE 19, ON-SHORE DERECKTOR SHIPYARD, SASE ADDENDUM

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 3 of 8

SAMPLE ID DSY-GW-
MW02A-022411

DSY-GW-MW03-
022411

DSY-GW-
MW08-030111

DSY-GW-
MW11A-022611

DSY-GW-
MW11A-022611-
D

DSY-GW-
MW11A-022611-
AVG

DSY-GW-MW12-
030311

DSY-GW-
MW204-
031711

TARGET AREA NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

BLDG. 234 
AREA

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

HUTS 1 AND 
2

LOCATION ID DSY-MW02A DSY-MW03 DSY-MW08 DSY-MW11A DSY-MW11A DSY-MW11A DSY-MW12 DSY-MW204

SAMPLE DATE 02/24/11 02/24/11 03/01/11 02/26/11 02/26/11 02/26/11 03/03/11 03/17/11
SACODE NORMAL NORMAL NORMAL ORIG DUP AVG NORMAL NORMAL
QC TYPE FEDMCL RIGAOB MIN_GW NM NM NM NM FD NM NM NM

POLYCYCLIC AROMATIC 
HYDROCARBONS (UG/L) Cont.
FLUORANTHENE NA NA 0.0926  U NA NA NA NA 0.0962  U
FLUORENE NA NA 0.0926  U NA NA NA NA 0.0962  U
INDENO(1,2,3-CD)PYRENE NA NA 0.0926  U NA NA NA NA 0.0962  U
NAPHTHALENE 20 20 NA NA 0.0926  U NA NA NA NA 0.0962  U
PHENANTHRENE NA NA 0.0926  U NA NA NA NA 0.0962  U
PYRENE NA NA 0.0926  U NA NA NA NA 0.0962  U

METALS (UG/L)
ALUMINUM NA NA 53.7 NA NA NA NA 337
ANTIMONY 6 6 6 NA NA 2  U NA NA NA NA 2  U
ARSENIC 10 10 NA NA 1.32  J NA NA NA NA 1.5  UJ
BARIUM 2000 2000 2000 NA NA 17 NA NA NA NA 11.6
BERYLLIUM 4 4 4 NA NA 0.5  U NA NA NA NA 0.5  U
CADMIUM 5 5 5 NA NA 0.286  J NA NA NA NA 0.5  U
CALCIUM NA NA 46800 NA NA NA NA 29100  J
CHROMIUM 100 100 100 NA NA 1  U NA NA NA NA 0.508  J
COBALT NA NA 1.74  J NA NA NA NA 2.5  U
COPPER 1300 1300 NA NA 1.57  J NA NA NA NA 2  U
IRON NA NA 459 NA NA NA NA 605  J
LEAD 15 15 15 NA NA 0.75  U NA NA NA NA 0.75  U
MAGNESIUM NA NA 9790 NA NA NA NA 7110  J
MANGANESE NA NA 532 NA NA NA NA 53.9
MERCURY 2 2 2 NA NA 0.2  U NA NA NA NA 0.2  U
NICKEL 100 100 NA NA 2.08  J NA NA NA NA 3.38
POTASSIUM NA NA 5120 NA NA NA NA 1660
SELENIUM 50 50 50 NA NA 1.25  U NA NA NA NA 1.25  U
SILVER NA NA 0.5  U NA NA NA NA 0.5  U
SODIUM NA NA 111000 NA NA NA NA 40100
THALLIUM 2 2 2 NA NA 1  U NA NA NA NA 1  U
VANADIUM NA NA 2.5  U NA NA NA NA 2.5  U
ZINC NA NA 29.8  J NA NA NA NA 6.65

 BLACK SHADING-EXCEEDS  MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 
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ANALYTICAL RESULTS - GROUNDWATER
SITE 19, ON-SHORE DERECKTOR SHIPYARD, SASE ADDENDUM

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 4 of 8

SAMPLE ID DSY-GW-
MW02A-022411

DSY-GW-MW03-
022411

DSY-GW-
MW08-030111

DSY-GW-
MW11A-022611

DSY-GW-
MW11A-022611-
D

DSY-GW-
MW11A-022611-
AVG

DSY-GW-MW12-
030311

DSY-GW-
MW204-
031711

TARGET AREA NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

BLDG. 234 
AREA

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

HUTS 1 AND 
2

LOCATION ID DSY-MW02A DSY-MW03 DSY-MW08 DSY-MW11A DSY-MW11A DSY-MW11A DSY-MW12 DSY-MW204

SAMPLE DATE 02/24/11 02/24/11 03/01/11 02/26/11 02/26/11 02/26/11 03/03/11 03/17/11
SACODE NORMAL NORMAL NORMAL ORIG DUP AVG NORMAL NORMAL
QC TYPE FEDMCL RIGAOB MIN_GW NM NM NM NM FD NM NM NM

DISSOLVED METALS (UG/L)
ALUMINUM NA NA 36.6  J NA NA NA NA 72
ANTIMONY 6 6 6 NA NA 2  U NA NA NA NA 2  U
ARSENIC 10 10 NA NA 1.37  J NA NA NA NA 1.5  UJ
BARIUM 2000 2000 2000 NA NA 16.1 NA NA NA NA 11.5
BERYLLIUM 4 4 4 NA NA 0.5  U NA NA NA NA 0.5  U
CADMIUM 5 5 5 NA NA 0.274  J NA NA NA NA 0.5  U
CALCIUM NA NA 47800 NA NA NA NA 30800  J
CHROMIUM 100 100 100 NA NA 1  U NA NA NA NA 1  U
COBALT NA NA 1.78  J NA NA NA NA 2.5  U
COPPER 1300 1300 NA NA 1.17  J NA NA NA NA 1.19  J
IRON NA NA 423 NA NA NA NA 50.5  J
LEAD 15 15 15 NA NA 0.75  U NA NA NA NA 0.75  U
MAGNESIUM NA NA 9790 NA NA NA NA 7450  J
MANGANESE NA NA 531 NA NA NA NA 53.3
MERCURY 2 2 2 NA NA 0.2  U NA NA NA NA 0.2  U
NICKEL 100 100 NA NA 1.75  J NA NA NA NA 3.39
POTASSIUM NA NA 5010 NA NA NA NA 1770
SELENIUM 50 50 50 NA NA 1.25  U NA NA NA NA 1.25  U
SILVER NA NA 0.5  U NA NA NA NA 0.5  U
SODIUM NA NA 114000 NA NA NA NA 42300
THALLIUM 2 2 2 NA NA 1  U NA NA NA NA 1  U
VANADIUM NA NA 2.5  U NA NA NA NA 2.5  U
ZINC NA NA 16.6 NA NA NA NA 6.48

 BLACK SHADING-EXCEEDS  MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 



APPENDIX E - 3

ANALYTICAL RESULTS - GROUNDWATER
SITE 19, ON-SHORE DERECKTOR SHIPYARD, SASE ADDENDUM

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 5 of 8

SAMPLE ID

TARGET AREA

LOCATION ID

SAMPLE DATE
SACODE
QC TYPE FEDMCL RIGAOB MIN_GW

VOLATILES (UG/L)
1,1,1-TRICHLOROETHANE 200 200 200
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE 5 5 5
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE 7 7 7
1,2,4-TRICHLOROBENZENE 70 70 70
1,2-DIBROMO-3-CHLOROPROPANE 0.2 0.2 0.2

1,2-DIBROMOETHANE 0.05 0.05 0.05
1,2-DICHLOROBENZENE 600 600 600
1,2-DICHLOROETHANE 5 5 5
1,2-DICHLOROPROPANE 5 5 5
1,3-DICHLOROBENZENE 600 600
1,4-DICHLOROBENZENE 75 75 75
2-BUTANONE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE 5 5 5
BROMODICHLOROMETHANE 80 80
BROMOFORM 80 80
BROMOMETHANE
CARBON DISULFIDE
CARBON TETRACHLORIDE 5 5 5
CHLOROBENZENE 100 100 100
CHLORODIBROMOMETHANE 80 80
CHLOROETHANE
CHLOROFORM 80 80
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE 70 70 70
CIS-1,3-DICHLOROPROPENE
CYCLOHEXANE

DSY-GW-
MW218-
030111

DSY-GW-
MW219-
031611

DSY-GW-
MW219-
031611-D

DSY-GW-
MW219-
031611-AVG

DSY-GW-
MW220-030111

DSY-GW-
MW221-030211

DSY-GW-
MW222-030211

DSY-GW-MW223-
031611

BLDG. 42 BLDG. 42 BLDG. 42 BLDG 42 NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRTONT 
(UPGRADIENT LOC.)

DSY-MW218 DSY-MW219 DSY-MW219 DSY-MW219 DSY-MW220 DSY-MW221 DSY-MW222 DSY-MW223

03/01/11 03/16/11 03/16/11 03/16/11 03/01/11 03/02/11 03/02/11 03/16/11
NORMAL ORIG DUP AVG NORMAL NORMAL NORMAL NORMAL
NM NM FD NM NM NM NM NM

0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U

0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

5  U 5  U 5  U 5  U 5  U 5  U 5  U 5  U
2.5  U 2.5  U 2.5  U 2.5  U 2.5  U 2.5  U 2.5  U 2.5  U
2.5  U 2.5  U 2.5  U 2.5  U 2.5  U 2.5  U 2.5  U 2.5  U

5  U 5  U 3.28  J 2.89  J 5  U 5  U 5  U 5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

1  U 1  UJ 1  UJ 1  UJ 1  U 1  U 1  U 1  UJ
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 4.26 1.49 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

 BLACK SHADING-EXCEEDS  MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 
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ANALYTICAL RESULTS - GROUNDWATER
SITE 19, ON-SHORE DERECKTOR SHIPYARD, SASE ADDENDUM

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 6 of 8

SAMPLE ID

TARGET AREA

LOCATION ID

SAMPLE DATE
SACODE
QC TYPE FEDMCL RIGAOB MIN_GW

DICHLORODIFLUOROMETHANE
ETHYLBENZENE 700 700 700
ISOPROPYLBENZENE
M+P-XYLENES 10000 10000
METHYL ACETATE
METHYL CYCLOHEXANE
METHYL TERT-BUTYL ETHER 40 40
METHYLENE CHLORIDE 5 5 5
O-XYLENE 10000 10000
STYRENE 100 100 100
TETRACHLOROETHENE 5 5 5
TOLUENE 1000 1000 1000
TOTAL 1,2-DICHLOROETHENE
TOTAL XYLENES 10000 10000 10000
TRANS-1,2-DICHLOROETHENE 100 100 100
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE 5 5 5
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE 2 2 2

POLYCYCLIC AROMATIC 
HYDROCARBONS (UG/L)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE 0.2 0.2 0.2
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE

VOLATILES (UG/L) Cont.

DSY-GW-
MW218-
030111

DSY-GW-
MW219-
031611

DSY-GW-
MW219-
031611-D

DSY-GW-
MW219-
031611-AVG

DSY-GW-
MW220-030111

DSY-GW-
MW221-030211

DSY-GW-
MW222-030211

DSY-GW-MW223-
031611

BLDG. 42 BLDG. 42 BLDG. 42 BLDG 42 NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRTONT 
(UPGRADIENT LOC.)

DSY-MW218 DSY-MW219 DSY-MW219 DSY-MW219 DSY-MW220 DSY-MW221 DSY-MW222 DSY-MW223

03/01/11 03/16/11 03/16/11 03/16/11 03/01/11 03/02/11 03/02/11 03/16/11
NORMAL ORIG DUP AVG NORMAL NORMAL NORMAL NORMAL
NM NM FD NM NM NM NM NM

1  U 1  UJ 1  UJ 1  UJ 1  U 1  U 1  U 1  UJ
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U
1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U

0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 5.36 1.49 0.5  U 0.5  U
1.5  U 1.5  U 1.5  U 1.5  U 1.5  U 1.5  U 1.5  U 1.5  U
0.5  U 0.5  U 0.5  U 0.5  U 1.1 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 12.2 5.48 0.5  U

1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U
0.5  U 0.5  U 0.5  U 0.5  U 1.47 0.5  U 0.5  U 0.5  U

0.0943  U 0.0943  U 0.0943  U 0.0943  U NA NA NA NA
0.0943  U 0.0943  U 0.0943  U 0.0943  U NA NA NA NA
0.0943  U 0.0943  U 0.0943  U 0.0943  U NA NA NA NA
0.0943  U 0.0943  U 0.0943  U 0.0943  U NA NA NA NA

0.221  U 0.0943  U 0.0943  U 0.0943  U NA NA NA NA
0.0943  U 0.0943  U 0.0943  U 0.0943  U NA NA NA NA
0.0943  U 0.0943  U 0.0943  U 0.0943  U NA NA NA NA
0.0943  U 0.0943  U 0.0943  U 0.0943  U NA NA NA NA
0.0943  U 0.0943  U 0.0943  U 0.0943  U NA NA NA NA
0.0943  U 0.0943  U 0.0943  U 0.0943  U NA NA NA NA
0.0943  U 0.0943  U 0.0943  U 0.0943  U NA NA NA NA

 BLACK SHADING-EXCEEDS  MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 



APPENDIX E - 3

ANALYTICAL RESULTS - GROUNDWATER
SITE 19, ON-SHORE DERECKTOR SHIPYARD, SASE ADDENDUM

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 7 of 8

SAMPLE ID

TARGET AREA

LOCATION ID

SAMPLE DATE
SACODE
QC TYPE FEDMCL RIGAOB MIN_GW

POLYCYCLIC AROMATIC 
HYDROCARBONS (UG/L) Cont.
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE 20 20
PHENANTHRENE
PYRENE

METALS (UG/L)
ALUMINUM
ANTIMONY 6 6 6
ARSENIC 10 10
BARIUM 2000 2000 2000
BERYLLIUM 4 4 4
CADMIUM 5 5 5
CALCIUM
CHROMIUM 100 100 100
COBALT
COPPER 1300 1300
IRON
LEAD 15 15 15
MAGNESIUM
MANGANESE
MERCURY 2 2 2
NICKEL 100 100
POTASSIUM
SELENIUM 50 50 50
SILVER
SODIUM
THALLIUM 2 2 2
VANADIUM
ZINC

DSY-GW-
MW218-
030111

DSY-GW-
MW219-
031611

DSY-GW-
MW219-
031611-D

DSY-GW-
MW219-
031611-AVG

DSY-GW-
MW220-030111

DSY-GW-
MW221-030211

DSY-GW-
MW222-030211

DSY-GW-MW223-
031611

BLDG. 42 BLDG. 42 BLDG. 42 BLDG 42 NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRTONT 
(UPGRADIENT LOC.)

DSY-MW218 DSY-MW219 DSY-MW219 DSY-MW219 DSY-MW220 DSY-MW221 DSY-MW222 DSY-MW223

03/01/11 03/16/11 03/16/11 03/16/11 03/01/11 03/02/11 03/02/11 03/16/11
NORMAL ORIG DUP AVG NORMAL NORMAL NORMAL NORMAL
NM NM FD NM NM NM NM NM

0.0943  U 0.0943  U 0.0943  U 0.0943  U NA NA NA NA
0.0943  U 0.0943  U 0.0943  U 0.0943  U NA NA NA NA
0.0943  U 0.0943  U 0.0943  U 0.0943  U NA NA NA NA
0.0943  U 0.0943  U 0.0943  U 0.0943  U NA NA NA NA
0.0943  U 0.0943  U 0.0943  U 0.0943  U NA NA NA NA
0.0943  U 0.0943  U 0.0943  U 0.0943  U NA NA NA NA

52.9 312 274 293 NA NA NA NA
2  U 2  U 2  U 2  U NA NA NA NA
27.8 74.5  J 78.1  J 76.3  J NA NA NA NA
86.6 34 34.9 34.4 NA NA NA NA

0.5  U 0.5  U 0.5  U 0.5  U NA NA NA NA
0.5  U 1.53 1.41 1.47 NA NA NA NA
79700 38400  J 40000  J 39200  J NA NA NA NA

5  U 1  U 1  U 1  U NA NA NA NA
24.8 13.7 14.1 13.9 NA NA NA NA
2  U 2  U 2  U 2  U NA NA NA NA

11100 61900  J 65800  J 63800  J NA NA NA NA
3.75  U 1.28 1.07 1.18 NA NA NA NA
16700 8090  J 8400  J 8240  J NA NA NA NA

9100 4510 4880 4700 NA NA NA NA
0.2  U 0.2  U 0.2  U 0.2  U NA NA NA NA

4.64 1.5  U 1.5  U 1.5  U NA NA NA NA
11000 5970 6200 6080 NA NA NA NA

6.25  U 1.55  J 1.24  J 1.4  J NA NA NA NA
2.5  U 0.5  U 0.5  U 0.5  U NA NA NA NA
62700 34400 35400 34900 NA NA NA NA

6.25  U 5  U 5  U 5  U NA NA NA NA
12.5  U 12.5  U 12.5  U 12.5  U NA NA NA NA
3.59  J 1.58  J 1.52  J 1.55  J NA NA NA NA

 BLACK SHADING-EXCEEDS  MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 



APPENDIX E - 3

ANALYTICAL RESULTS - GROUNDWATER
SITE 19, ON-SHORE DERECKTOR SHIPYARD, SASE ADDENDUM

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 8 of 8

SAMPLE ID

TARGET AREA

LOCATION ID

SAMPLE DATE
SACODE
QC TYPE FEDMCL RIGAOB MIN_GW

DISSOLVED METALS (UG/L)
ALUMINUM
ANTIMONY 6 6 6
ARSENIC 10 10
BARIUM 2000 2000 2000
BERYLLIUM 4 4 4
CADMIUM 5 5 5
CALCIUM
CHROMIUM 100 100 100
COBALT
COPPER 1300 1300
IRON
LEAD 15 15 15
MAGNESIUM
MANGANESE
MERCURY 2 2 2
NICKEL 100 100
POTASSIUM
SELENIUM 50 50 50
SILVER
SODIUM
THALLIUM 2 2 2
VANADIUM
ZINC

DSY-GW-
MW218-
030111

DSY-GW-
MW219-
031611

DSY-GW-
MW219-
031611-D

DSY-GW-
MW219-
031611-AVG

DSY-GW-
MW220-030111

DSY-GW-
MW221-030211

DSY-GW-
MW222-030211

DSY-GW-MW223-
031611

BLDG. 42 BLDG. 42 BLDG. 42 BLDG 42 NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRTONT 
(UPGRADIENT LOC.)

DSY-MW218 DSY-MW219 DSY-MW219 DSY-MW219 DSY-MW220 DSY-MW221 DSY-MW222 DSY-MW223

03/01/11 03/16/11 03/16/11 03/16/11 03/01/11 03/02/11 03/02/11 03/16/11
NORMAL ORIG DUP AVG NORMAL NORMAL NORMAL NORMAL
NM NM FD NM NM NM NM NM

29.7  J 36.9  J 38  J 37.4  J NA NA NA NA
2  U 2  U 2  U 2  U NA NA NA NA
29.1 77.1  J 78.9  J 78  J NA NA NA NA
84.4 34.4 33.7 34 NA NA NA NA

0.5  U 0.5  U 0.5  U 0.5  U NA NA NA NA
0.5  U 1.62 1.52 1.57 NA NA NA NA
76600 39400  J 39000  J 39200  J NA NA NA NA

5  U 1  U 1  U 1  U NA NA NA NA
24.2 13.7 13.6 13.6 NA NA NA NA
2  U 2  U 2  U 2  U NA NA NA NA

9900 63900  J 62600  J 63200  J NA NA NA NA
3.75  U 0.667  J 0.488  J 0.578  J NA NA NA NA
16200 8260  J 8090  J 8180  J NA NA NA NA

8680 4980 4610 4800 NA NA NA NA
0.2  U 0.2  U 0.2  U 0.2  U NA NA NA NA

4.73 1.75  U 1.75  U 1.75  U NA NA NA NA
10800 6390 6240 6320 NA NA NA NA

6.25  U 1.34  J 1.44  J 1.39  J NA NA NA NA
2.5  U 0.5  U 0.5  U 0.5  U NA NA NA NA
61900 35800 35900 35800 NA NA NA NA

6.25  U 5  U 5  U 5  U NA NA NA NA
12.5  U 12.5  U 12.5  U 12.5  U NA NA NA NA

3.5  J 2.5  U 2.5  U 2.5  U NA NA NA NA

 BLACK SHADING-EXCEEDS  MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 



E-4 SOIL-GAS SAMPLE ANALYTICAL DATA 



APPENDIX E - 4

ANALYTICAL RESULTS - SOIL-GAS
SITE 19, ON-SHORE DERECKTOR SHIPYARD, SASE ADDENDUM

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 1 of 2

SAMPLE ID DSY-SG-MW02A-
0708

DSY-SG-MW03-
0608

DSY-SG-MW03-
0608-D

DSY-SG-MW03-
0608-AVG

DSY-SG-
MW11A-0203

DSY-SG-MW12-
0506

TARGET AREA NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

LOCATION ID DSY-MW02A DSY-MW03 DSY-MW03 DSY-MW03 DSY-MW11A DSY-MW12
SAMPLE DATE 02/24/11 02/24/11 02/24/11 02/24/11 03/03/11 03/03/11
SACODE NORMAL ORIG DUP AVG NORMAL NORMAL
QC TYPE VISGR1 VISGR01 NM NM FD NM NM NM

VOLATILES (UG/M3)
1,1,1-TRICHLOROETHANE 52000 520000 0.1  J 0.26 0.26 0.26 0.11  J 0.055  J
1,1,2,2-TETRACHLOROETHANE 0.42 4.2 0.027  U 0.028  U 0.028  U 0.028  U 0.031  U 0.034  U
1,1,2-TRICHLOROETHANE 1.5 15 0.027  U 0.028  U 0.028  U 0.028  U 0.031  U 0.034  U
1,1,2-TRICHLOROTRIFLUOROETHANE 310000 3100000 0.79  J 0.5  J 0.53  J 0.515  J 0.6  J 0.57  J

1,1-DICHLOROETHANE 15 150 0.25 0.16 0.076  J 0.118  J 0.11  J 0.086  J
1,1-DICHLOROETHENE 2100 21000 0.013  U 0.014  U 0.014  U 0.014  U 0.016  U 0.017  U
1,2,4-TRICHLOROBENZENE 21 210 2  U 2  U 2  U 2  U 2.3  U 2.5  U
1,2,4-TRIMETHYLBENZENE 73 730 0.38  J 2.4  J 0.35  UJ 1.29  J 0.58  J 1
1,2-DIBROMOETHANE 0.041 0.41 0.51  U 0.53  U 0.53  U 0.53  U 0.59  U 0.64  U
1,2-DICHLOROBENZENE 2100 21000 0.4  U 0.42  U 0.42  U 0.42  U 0.46  U 0.5  U
1,2-DICHLOROETHANE 0.94 9.4 0.013  U 0.014  U 0.014  U 0.014  U 0.016  U 0.017  U
1,2-DICHLOROPROPANE 2.4 24 0.31  U 0.32  U 0.32  U 0.32  U 0.36  U 0.39  U
1,2-DICHLOROTETRAFLUOROETHANE 0.47  U 0.49  U 0.49  U 0.49  U 0.54  U 0.59  U

1,3,5-TRIMETHYLBENZENE 0.34  U 1.1 0.35  U 0.638 0.39  U 0.3  J
1,3-BUTADIENE 0.81 8.1 3.1 2.3 2.3 2.3 13 6.4
1,3-DICHLOROBENZENE 0.4  U 0.42  U 0.42  U 0.42  U 0.46  U 0.5  U
1,4-DICHLOROBENZENE 2.2 22 0.4  U 0.42  U 0.42  U 0.42  U 0.46  U 0.5  U
1-ETHYL-4-METHYL BENZENE 0.36  J 1.5  J 0.35  UJ 0.838  J 0.47  J 1
2-BUTANONE 52000 520000 3.3 6.1 5.2 5.65 17 11
2-HEXANONE 310 3100 0.28  J 1.1  U 1.1  U 1.1  U 0.83  J 1  J
3-CHLOROPROPENE 10 100 2.1  U 0.88  U 0.88  U 0.88  U 0.98  U 1  U
4-METHYL-2-PENTANONE 31000 310000 0.87 0.26  J 0.21  J 0.235  J 0.84 0.97
ACRYLONITRILE 0.36 3.6 1.4  U 1.5  U 1.5  U 1.5  U 2.8 1.8  U
BENZENE 3.1 31 5.2 0.71 0.67 0.69 6.8 4.8
BENZYL CHLORIDE 0.5 5 0.35  U 0.36  U 0.36  U 0.36  U 0.4  U 0.44  U
BROMODICHLOROMETHANE 0.66 6.6 0.46  U 0.47  U 0.47  U 0.47  U 0.53  U 0.57  U
BROMOETHENE 0.76 7.6 2.9  U 3  U 3  U 3  U 3.4  U 3.7  U
BROMOFORM 22 220 0.7  U 0.72  U 0.72  U 0.72  U 0.81  U 0.87  U
BROMOMETHANE 52 520 0.47  U 0.49  U 0.49  U 0.49  U 0.54  U 0.59  U
CARBON TETRACHLORIDE 4.1 41 0.42  U 0.43  U 0.43  U 0.43  U 0.48  U 0.52  U
CHLOROBENZENE 520 5200 0.31  U 0.32  U 0.32  U 0.32  U 0.3  J 0.17  J
CHLORODIBROMOMETHANE 0.9 9 0.58  U 0.6  U 0.6  U 0.6  U 0.67  U 0.72  U
CHLOROETHANE 100000 1000000 0.17  U 0.18  U 0.18  U 0.18  U 1.3  J 0.6  J
CHLOROFORM 1.1 11 0.18  J 0.14  J 0.15  J 0.145  J 0.7  J 0.27  J
CHLOROMETHANE 940 9400 0.13  U 0.14  U 0.14  U 0.14  U 4.9 1.3
CIS-1,2-DICHLOROETHENE 0.14 0.062  J 0.014  U 0.0345  J 27 0.017  U
CIS-1,3-DICHLOROPROPENE 0.31  U 0.32  U 0.32  U 0.32  U 0.36  U 0.39  U
CYCLOHEXANE 63000 630000 1.8 0.24  U 0.24  U 0.24  U 0.3  J 0.44  J
DICHLORODIFLUOROMETHANE 2100 21000 2.2 3 3 3 2.4 2
ETHYLBENZENE 9.7 97 1.1 0.25  J 0.13  J 0.19  J 0.57 0.92
HEXACHLOROBUTADIENE 11 2.8  U 3  U 3  U 3  U 3.3  U 3.6  U
HEXANE 7300 73000 4.8 2.1 1.7 1.9 3.4 3

 BLACK SHADING-EXCEEDS  MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 



APPENDIX E - 4

ANALYTICAL RESULTS - SOIL-GAS
SITE 19, ON-SHORE DERECKTOR SHIPYARD, SASE ADDENDUM

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 2 of 2

SAMPLE ID DSY-SG-MW02A-
0708

DSY-SG-MW03-
0608

DSY-SG-MW03-
0608-D

DSY-SG-MW03-
0608-AVG

DSY-SG-
MW11A-0203

DSY-SG-MW12-
0506

TARGET AREA NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

NORTHERN 
WATERFRONT

LOCATION ID DSY-MW02A DSY-MW03 DSY-MW03 DSY-MW03 DSY-MW11A DSY-MW12
SAMPLE DATE 02/24/11 02/24/11 02/24/11 02/24/11 03/03/11 03/03/11
SACODE NORMAL ORIG DUP AVG NORMAL NORMAL
QC TYPE VISGR1 VISGR01 NM NM FD NM NM NM

VOLATILES (UG/M3) Cont.
M+P-XYLENES 0.87 0.73  J 0.15  J 0.44  J 0.81 1.7
METHYL TERT-BUTYL ETHER 94 940 0.0085  J 0.014  U 0.014  U 0.014  U 0.016  U 0.015  J
METHYLENE CHLORIDE 52 520 0.23  U 1.5 0.65  J 1.08  J 0.8  J 1  J
N-HEPTANE 1.8 0.47  J 0.6 0.535  J 1.6 2.7
O-XYLENE 7300 73000 0.34 0.58  J 0.064  J 0.322  J 0.41 0.8
STYRENE 10000 100000 0.28  U 0.29  U 0.29  U 0.29  U 0.69 0.43  J
TETRACHLOROETHENE 4.1 41 4.7 1 1.1 1.05 12 1.5
TETRAHYDROFURAN 0.79  U 0.82  U 0.82  U 0.82  U 0.91  U 0.99  U
TOLUENE 52000 520000 7.2 0.8 0.67 0.735 2.6 3.5
TOTAL 1,2-DICHLOROETHENE 0.14 0.062  J 0.014  U 0.0345  J 31.1 0.017  U
TOTAL XYLENES 1000 10000 1.21 1.31  J 0.214  J 0.762  J 1.22 2.5
TRANS-1,2-DICHLOROETHENE 630 6300 0.013  U 0.014  U 0.014  U 0.014  U 4.1 0.017  U
TRANS-1,3-DICHLOROPROPENE 0.31  U 0.32  U 0.32  U 0.32  U 0.36  U 0.39  U
TRICHLOROETHENE 12 120 0.088  J 7.7 7.8 7.75 120 1.3
TRICHLOROFLUOROMETHANE 7300 73000 1.9 1.8 1.8 1.8 1.8 7.4
VINYL CHLORIDE 1.6 16 0.76 0.39  J 0.15  J 0.27  J 0.49 0.32

 BLACK SHADING-EXCEEDS  MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED 
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I:\02125\SI.DF\DSYSOILSOUTHANDNORTHWATERFRONT.MXD  GJG/NEC  10/11/12

NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND

SOUTHERN AND NORTHERN
WATERFRONT SOIL RESULTS

FORMER DERECKTOR SHIPYARD
STUDY AREA SCREENING EVALUATION ADDENDUM

FILE

FIGURE NUMBER

SCALE

REV DATE

I:\...\DSYSOILSOUTHAND
NORTHWATERFRONT.MXD PER SCALE BAR

4-1 0 10/11/12

&(
&(

&(

&(

DSY-SB204 (0-2 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~11.7 J
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~~3.46
CHROMIUM~~~~~~~~~~~~~~~~~8.65
DSY-SB204 (8-10 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~3.42 U
DIBENZO(A,H)ANTHRACENE~3.42 U
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~~3.62
CHROMIUM~~~~~~~~~~~~~~~~~4.98

DSY-SB205 (0-2 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~~165
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~9.81
CHROMIUM~~~~~~~~~~~~~~~16.1
DSY-SB205 (8-8.5 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~23.3
DIBENZO(A,H)ANTHRACENE~23.3
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~7.42
CHROMIUM~~~~~~~~~~~~~~~9.49

DSY-SB206 (0-2 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~3.56 U
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~~2.41
CHROMIUM~~~~~~~~~~~~~~~~~9.79
DSY-SB206 (8-10 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~3.53 U
DIBENZO(A,H)ANTHRACENE~3.53 U
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~~4.44
CHROMIUM~~~~~~~~~~~~~~~~~5.27

DSY-SB207 (0-2 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~29.6 J
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~~6.16
CHROMIUM~~~~~~~~~~~~~~~~~9.58
DSY-SB207 (10-12 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~3.63 U
DIBENZO(A,H)ANTHRACENE~3.63 U
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~~9.79
CHROMIUM~~~~~~~~~~~~~~~~~8.77

&(

&(

DSY-SB201 (2-4 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~3.66 U
DIBENZO(A,H)ANTHRACENE~3.66 U
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~~15.9
CHROMIUM~~~~~~~~~~~~~~~~~21.2

DSY-SB202 (2-4 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~3.61 U
DIBENZO(A,H)ANTHRACENE~3.61 U
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~~26.3
CHROMIUM~~~~~~~~~~~~~~~~~18.2

Aerial photo: Rhode Island E911 
Uniform Emergency Telephone System, 
Pictometry International Corporation, 2008.

CHEMICAL RESULT > 100 times SL
CHEMICAL RESULT >  10 times SL
CHEMICAL RESULT >  SL
CHEMICAL RESULT <= SL

The screening level (SL) is the PAL as 
described in Worksheet  # 11 of the SAP.

Legend
&( Soil Boring
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@A

@A

@A

DSY-MW08
VOCs (UG/L)
1,1-DCE~~~~~~~~~~~~~~~~~0.25 J
ACETONE~~~~~~~~~~~~~~~~~~~~5 U
CIS-1,2-DCE~~~~~~~~~~~~~~~12.7
TRANS-1,2-DCE~~~~~~~~~~~~0.5 U
TRICHLOROETHENE~~~~~~~~~~~~3.9
TRICHLOROFLUOROMETHANE~0.581 J
VINYL CHLORIDE~~~~~~~~~0.263 J
METALS (UG/L)
ARSENIC~~~~~~~~~~~~~~~~~1.32 J
METALS (FILT) (UG/L)
ARSENIC~~~~~~~~~~~~~~~~~1.37 J

DSY-MW218
VOCs (UG/L)
1,1-DCE~~~~~~~~~~~~~~0.5 U
ACETONE~~~~~~~~~~~~~~~~5 U
CIS-1,2-DCE~~~~~~~~~~0.5 U
TRANS-1,2-DCE~~~~~~~~0.5 U
TRICHLOROETHENE~~~~~~0.5 U
TRICHLOROFLUOROMETHANE~1 U
VINYL CHLORIDE~~~~~~~0.5 U
METALS (UG/L)
ARSENIC~~~~~~~~~~~~~~~27.8
METALS (FILT) (UG/L)
ARSENIC~~~~~~~~~~~~~~~29.1

DSY-MW219
VOCs (UG/L)
1,1-DCE~~~~~~~~~~~~~~0.5 U
ACETONE~~~~~~~~~~~~~2.89 J
CIS-1,2-DCE~~~~~~~~~~0.5 U
TRANS-1,2-DCE~~~~~~~~0.5 U
TRICHLOROETHENE~~~~~~0.5 U
TRICHLOROFLUOROMETHANE~1 U
VINYL CHLORIDE~~~~~~~0.5 U
METALS (UG/L)
ARSENIC~~~~~~~~~~~~~76.3 J
METALS (FILT) (UG/L)
ARSENIC~~~~~~~~~~~~~~~78 J
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NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND

VOCs IN GROUNDWATER - CENTRAL WATERFRONT

FORMER DERECKTOR SHIPYARD
STUDY AREA SCREENING EVALUATION ADDENDUM

Aerial photo: Rhode Island E911 
Uniform Emergency Telephone System, 
Pictometry International Corporation, 2008.

CHEMICAL RESULT > 100 times SL
CHEMICAL RESULT >  10 times SL
CHEMICAL RESULT >  SL
CHEMICAL RESULT <= SL 

The screening level (SL) is 
the PAL as described in
Worksheet  # 11 of the SAP.

Legend
@A Monitoring Well
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&(

&(
&(

&(

&(

&(
&(

&(

&(
&(

DSY-SB215 (0-0.5 FT)
PCB (UG/KG)
TOTAL AROCLOR~18.1 UJ

DSY-SB216 (0-0.5 FT)
PCB (UG/KG)
TOTAL AROCLOR~17.7 UJ

DSY-SB217 (0-0.5 FT)
PCB (UG/KG)
TOTAL AROCLOR~17.8 UJ

DSY-SB224 (0-0.5 FT)
PCB (UG/KG)
TOTAL AROCLOR~17.5 UJ

DSY-SB208 (0-0.5 FT)
PAH (UG/KG)
BENZO(A)PYRENE~87.6 J
METALS (MG/KG)
ARSENIC~~~~~~~~21.7 J
CHROMIUM~~~~~~~~~14.2
PCB (UG/KG)
TOTAL AROCLOR~~24.4 J

DSY-SB209 (0.3-0.7 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~4920
METALS (MG/KG)
ARSENIC~~~~~~~~~10.4 J
CHROMIUM~~~~~~~~~~12.8
PCB (UG/KG)
TOTAL AROCLOR~~~~416 J

DSY-SB210 (1-2 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~~~26.3
DIBENZO(A,H)ANTHRACENE~3.83 U
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~~~13 J
CHROMIUM~~~~~~~~~~~~~~~~~15.4
PCB (UG/KG)
TOTAL AROCLOR~~~~~~~~~18.6 UJ

DSY-SB211 (1-2 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~~~29.9
DIBENZO(A,H)ANTHRACENE~7.48 J
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~13.5 J
CHROMIUM~~~~~~~~~~~~~~~~~~~12
PCB (UG/KG)
TOTAL AROCLOR~~~~~~~~~20.7 UJ

DSY-SB212 (2-4 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~~~38.3
DIBENZO(A,H)ANTHRACENE~7.89 J
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~~1.47 J
CHROMIUM~~~~~~~~~~~~~~~~0.788
PCB (UG/KG)
TOTAL AROCLOR~~~~~~~~~17.2 UJ

DSY-SB213 (2-3 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~~18.9
DIBENZO(A,H)ANTHRACENE~3.9 U
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~~11.8 J
CHROMIUM~~~~~~~~~~~~~~~~18.5
PCB (UG/KG)
TOTAL AROCLOR~~~~~~~~~18.9 U

DSY-SB214 (2-3 FT)
PAH (UG/KG)
BENZO(A)PYRENE~~~~~~~~~~172
DIBENZO(A,H)ANTHRACENE~43.7
METALS (MG/KG)
ARSENIC~~~~~~~~~~~~~~47.2 J
CHROMIUM~~~~~~~~~~~~~~~11.6
PCB (UG/KG)
TOTAL AROCLOR~~~~~~~26.9 UJ
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NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND

BUILDING 6 AND TP-14 SOIL RESULTS
FORMER DERECKTOR SHIPYARD

STUDY AREA SCREENING EVALUATION ADDENDUM

Aerial photo: Rhode Island E911 
Uniform Emergency Telephone System, 
Pictometry International Corporation, 2008.

CHEMICAL RESULT > 100 times SL
CHEMICAL RESULT >  10 times SL
CHEMICAL RESULT >  SL
CHEMICAL RESULT <= SL 

The screening level (SL) is 
the PAL as described in
Worksheet  # 11 of the SAP.

Legend
&( Soil Sample Location



@A

@A

@A

@A

@A

@A

@A

@A

@A

DSY-MW02A
VOCs (UG/L)
1,1-DCE~~~~~~~~~~~~~~~0.5 U
ACETONE~~~~~~~~~~~~~~~~5 UJ
CIS-1,2-DCE~~~~~~~~~0.291 J
TRANS-1,2-DCE~~~~~~~~~0.5 U
TRICHLOROETHENE~~~~~~~0.5 U
TRICHLOROFLUOROMETHANE~1 UJ
VINYL CHLORIDE~~~~~~~~0.5 U

DSY-MW03
VOCs (UG/L)
1,1-DCE~~~~~~~~~~~~~~~0.5 U
ACETONE~~~~~~~~~~~~~~~~5 UJ
CIS-1,2-DCE~~~~~~~~~~~0.5 U
TRANS-1,2-DCE~~~~~~~~~0.5 U
TRICHLOROETHENE~~~~~~~~7.35
TRICHLOROFLUOROMETHANE~1 UJ
VINYL CHLORIDE~~~~~~~~0.5 U

DSY-MW11A
VOCs (UG/L)
1,1-DCE~~~~~~~~~~~~~~0.5 U
ACETONE~~~~~~~~~~~~~~~~5 U
CIS-1,2-DCE~~~~~~~~0.322 J
TRANS-1,2-DCE~~~~~~0.676 J
TRICHLOROETHENE~~~~~~~5.06
TRICHLOROFLUOROMETHANE~1 U
VINYL CHLORIDE~~~~~~~0.5 U

DSY-MW12
VOCs (UG/L)
1,1-DCE~~~~~~~~~~~~~~0.5 U
ACETONE~~~~~~~~~~~~~~~~5 U
CIS-1,2-DCE~~~~~~~~~~~3.73
TRANS-1,2-DCE~~~~~~~~~4.81
TRICHLOROETHENE~~~~~~~9.61
TRICHLOROFLUOROMETHANE~1 U
VINYL CHLORIDE~~~~~~~0.5 U

DSY-MW204
VOCs (UG/L)
1,1-DCE~~~~~~~~~~~~~~0.5 U
ACETONE~~~~~~~~~~~~~~~~5 U
CIS-1,2-DCE~~~~~~~~~~0.5 U
TRANS-1,2-DCE~~~~~~~~0.5 U
TRICHLOROETHENE~~~~~~~3.16
TRICHLOROFLUOROMETHANE~1 U
VINYL CHLORIDE~~~~~~~0.5 U
METALS (UG/L)
ARSENIC~~~~~~~~~~~~~1.5 UJ
METALS (FILT) (UG/L)
ARSENIC~~~~~~~~~~~~~1.5 UJ

DSY-MW220
VOCs (UG/L)
1,1-DCE~~~~~~~~~~~~~~0.5 U
ACETONE~~~~~~~~~~~~~~~~5 U
CIS-1,2-DCE~~~~~~~~~~~4.26
TRANS-1,2-DCE~~~~~~~~~~1.1
TRICHLOROETHENE~~~~~~0.5 U
TRICHLOROFLUOROMETHANE~1 U
VINYL CHLORIDE~~~~~~~~1.47

DSY-MW222
VOCs (UG/L)
1,1-DCE~~~~~~~~~~~~~~0.5 U
ACETONE~~~~~~~~~~~~~~~~5 U
CIS-1,2-DCE~~~~~~~~~~0.5 U
TRANS-1,2-DCE~~~~~~~~0.5 U
TRICHLOROETHENE~~~~~~~5.48
TRICHLOROFLUOROMETHANE~1 U
VINYL CHLORIDE~~~~~~~0.5 U

DSY-MW223
VOCs (UG/L)
1,1-DCE~~~~~~~~~~~~~~0.5 U
ACETONE~~~~~~~~~~~~~~~~5 U
CIS-1,2-DCE~~~~~~~~~~0.5 U
TRANS-1,2-DCE~~~~~~~~0.5 U
TRICHLOROETHENE~~~~~~0.5 U
TRICHLOROFLUOROMETHANE~1 U
VINYL CHLORIDE~~~~~~~0.5 U

DSY-MW221
VOCs (UG/L)
1,1-DCE~~~~~~~~~~~~~~0.5 U
ACETONE~~~~~~~~~~~~~~~~5 U
CIS-1,2-DCE~~~~~~~~~~~1.49
TRANS-1,2-DCE~~~~~~~~0.5 U
TRICHLOROETHENE~~~~~~~12.2
TRICHLOROFLUOROMETHANE~1 U
VINYL CHLORIDE~~~~~~~0.5 U
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NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND

VOCs IN GROUNDWATER - NORTHERN WATERFRONT

FORMER DERECKTOR SHIPYARD
STUDY AREA SCREENING EVALUATION ADDENDUM

Aerial photo: Rhode Island E911 
Uniform Emergency Telephone System, 
Pictometry International Corporation, 2008.

CHEMICAL RESULT > 100 times SL
CHEMICAL RESULT >  10 times SL
CHEMICAL RESULT >  SL
CHEMICAL RESULT <= SL 

The screening level (SL) is 
the PAL as described in
Worksheet  # 11 of the SAP.

Legend
@A Monitoring Well



#S

#S

#S

#S

DSY-SG02A
VOCs (UG/M3)
1,3-BUTADIENE~~~~~~~3.1
ACRYLONITRILE~~~~~1.4 U
BENZENE~~~~~~~~~~~~~5.2
TETRACHLOROETHENE~~~4.7
TRICHLOROETHENE~0.088 J

DSY-SG03
VOCs (UG/M3)
1,3-BUTADIENE~~~~~~2.3
ACRYLONITRILE~~~~1.5 U
BENZENE~~~~~~~~~~~0.69
TETRACHLOROETHENE~1.05
TRICHLOROETHENE~~~7.75

DSY-SG11A
VOCs (UG/M3)
1,3-BUTADIENE~~~~~13
ACRYLONITRILE~~~~2.8
BENZENE~~~~~~~~~~6.8
TETRACHLOROETHENE~12
TRICHLOROETHENE~~120

DSY-SG12
VOCs (UG/M3)
1,3-BUTADIENE~~~~~6.4
ACRYLONITRILE~~~1.8 U
BENZENE~~~~~~~~~~~4.8
TETRACHLOROETHENE~1.5
TRICHLOROETHENE~~~1.3
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NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND

VOCs IN SOIL GAS - NORTHERN WATERFRONT
FORMER DERECKTOR SHIPYARD

STUDY AREA SCREENING EVALUATION ADDENDUM

Aerial photo: Rhode Island E911 
Uniform Emergency Telephone System, 
Pictometry International Corporation, 2008.

CHEMICAL RESULT > 100 times SL
CHEMICAL RESULT >  10 times SL
CHEMICAL RESULT >  SL
CHEMICAL RESULT <= SL 

The screening level (SL) is 
the PAL as described in
Worksheet  # 11 of the SAP.

Legend
#S Soil Gas Sample
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Background Evaluation 

Based on comments received from EPA and RIDEM and the discussions at the March 2012 RPM 
meeting, Navy utilized the NAVSTA Newport Basewide Background Study to establish a background 
dataset for metals in soil that were determined to be risk drivers or considered background based on the 
previous geochemical analysis that was conducted.  Navy used the ProUCL software program to 
calculate the Upper Predictive Limit to be used as a background threshold value (BTV) for Site 19 – On-
Shore Derecktor Shipyard.   

The EPA ProUCL Fact Sheet 
(http://www.epa.gov/nerlesd1/tsc/ProUCL_v4.00.05/ProUCL_v4.0_Facts_Sheet.pdf) states: 

ProUCL 4.0 can be used to compute several parametric and nonparametric upper limits that are used to 
estimate the BTVs or not-to-exceed values for data sets with NDs and without NDs. These upper limits 
include: upper prediction limits (UPLs), upper tolerance limits (UTLs), and upper percentiles.  Some of the 
nonparametric methods such as the Kaplan-Meier (Meier, 1958) method and ROS methods are 
applicable on left-censored data sets having multiple detection limits.  The background statistics as 
incorporated in ProUCL 4.0 are particularly useful when individual site observations from some impacted 
site areas (perhaps after some remediation activities) are to be compared with BTVs to determine if 
adequate amount of remediation and cleanup has been performed yielding remediated site 
concentrations comparable to background level concentrations; that is if the site concentrations can be 
considered as coming from (or approaching to) the population of background concentrations.   

Navy will calculated UPLs from the base background dataset for all surface and subsurface soil types.  
The soil types were combined because the soil type at Site 19 is classified as urban fill and is likely a 
combination of different soil types from other portions of NAVSTA Newport.  Table 1 presents the 
calculated UPL values for metals that were determined to be risk drivers or were considered within 
background levels by the geochemical analysis and the ProUCL output file.   

In response to Navy’s suggestion to use UPLs to establish background values, RIDEM requested that the 
arsenic values be adjusted.  Based on RIDEM’s evaluation of the background data for arsenic using the 
ProUCL software program, RIDEM requested that the Navy revise the UPLs for arsenic in the SASE 
Addendum to 13 mg/kg for surface soils and 20 mg/kg for subsurface soils.  In surface soils, both Beach 
and Stissing Silt Loam were determined to be unrepresentative soil types for site-wide soil conditions.  
Beach soils were considered unrepresentative because concentrations of aluminum, arsenic, chromium, 
and cobalt were many times lower than concentrations observed in all other soil types.  Stissing silt loam 
was considered unrepresentative due to elevated concentrations of arsenic, chromium, cobalt, and iron, 
as compared to other soil types.  Several of these elevated concentrations were also determined to be 
outliers.  Therefore, the value of 13 mg/kg for surface soil was calculated by eliminating Beach (Ba) and 
Stissing Silt Loam (Se) soils from the input to ProUCL.   

In subsurface soils, Mansfield Mucky Silt Loam and Stissing Silt Loam were determined to be 
unrepresentative of site-wide soil conditions due to elevated concentrations of arsenic and cobalt, as 
compared to concentrations observed in other soil types. Therefore, the 20 mg/kg result for subsurface 
soils was determined by excluding the Mansfield Mucky Silt Loam (Ma) and Stissing Silt Loam (Se) 
background data.  The following tables contain summary statistics for each of the soil types in the base 
backgorund dataset.   

  



SURFACE SOIL 

Soil Type 

Navy 
Proposed 
UPL 
(mg/kg) 

Outlier 
Values 
(mg/kg) 

With Outliers 
(mg/kg) 

Without Outliers 
(mg/kg) 

Mea
n 

Max UPL 
Mea
n 

Max UPL 

All soils 18 
71.7; 23.5; 
22.5 

7.07 71.7 17.7 6.21 17.1 14.7 

All except Beach and  

Stissing Silt Loam 
18 22.5 6.59 22.5 13.9 6.39 17.1 13.2 

Beach soils 18 none 1 1.3 1.29 1.00 1.3 1.29 

Mansfield Mucky Silt 
Loam 

18 22.5 7.05 
22.5
0 

16 6.24 13 12 

Merrimack sandy loam 18 none 4.03 6 6.05 4.03 6 6.05 

Newport silt loam 18 none 6.28 17.1 16.7 6.3 17.1 16.7 

Pittstown silt loam 18 none 9.04 15 14.5 9.0 15 14.5 

Stissing silt loam 18 71.7; 23.5 13 72 69.3 9.16 16.3 15.2 

 

SUBSURFACE SOIL 

Soil Type 

Navy 
Proposed 
UPL 
(mg/kg) 

Outlier 
Values 
(mg/kg) 

With Outliers 
(mg/kg) 

Without Outliers 
(mg/kg) 

Mea
n 

Max UPL 
Mea
n 

Max UPL 

All soils 29 
42.6; 38.7; 
37.9 

10.9 42.6 27.2 9.97 28.9 23.7 

All except Mansfield 
and Stissing silt loams 

29 none 7.87 23.5 20.5 7.9 23.5 20.5 

Mansfield Mucky Silt 
Loam 

29 none 16.5 42.6 37.8 16.5 42.6 37.8 

Merrimack sandy loam 29 none 4 6.7 5.65 4 6.7 5.65 

Newport silt loam 29 17.7 4.36 17.7 9.28 3.69 5.8 6.44 

Pittstown silt loam 29 none 14.2 23.5 22.8 14.2 23.5 22.8 

Stissing silt loam 29 none 16.4 27.3 31.4 16.4 27.3 31.4 



 

RIDEM suggested that the Navy use UPLs of 13 mg/kg for surface soil and 20 mg/kg for subsurface soil 
for arsenic in the Draft Final SASE Addendum.  Navy agreed with RIDEM’s suggestion  

 



Table 2
ProUCL Output

1

2

3

4

5

6

7

8

9

1 0

1 1

1 2

1 3

1 4

1 5

1 6

1 7

1 8

1 9

2 0

2 1

2 2

2 3

2 4

2 5

2 6

2 7

2 8

2 9

3 0

3 1

3 2

3 3

3 4

3 5

3 6

3 7

3 8

3 9

4 0

4 1

4 2

4 3

4 4

4 5

4 6

4 7

4 8

4 9

5 0

5 1

5 2

5 3

5 4

5 5

5 6

5 7

5 8

5 9

6 0

6 1

6 2

6 3

6 4

A B C D E F G H I J K L

   95% WH Approx. Gamma UTL with   90% Coverage 19063
   95% HW Approx. Gamma UTL with   90% Coverage 19882

   95% WH Approx. Gamma UPL 18681 Upper Threshold Limit Based upon IQR 21663
   95% HW Approx. Gamma UPL 19446

99% Percentile 24174    95% UPL 13890
   95% Chebyshev UPL 26045

90% Percentile 15662    95% Percentile Bootstrap UTL with   90% Coverage 13820
95% Percentile 18362    95% BCA Bootstrap UTL with   90% Coverage 13820

Assuming Gamma Distribution    95% UTL with   90% Coverage 13800

5% K-S Critical Value 0.161 99% Percentile 13942
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.75 90% Percentile 13530
K-S Test Statistic 0.202 95% Percentile 13800

A-D Test Statistic 1.214 Nonparametric Statistics

MLE of Standard Deviation 4909
nu star 205.2

Theta Star 2654
MLE of Mean 9079

Gamma Distribution Test Data Distribution Test
k star 3.42 Data appear Normal at 5% Significance Level

95% Percentile (z) 15377 95% Percentile (z) 22024
99% Percentile (z) 17987 99% Percentile (z) 33668

   95% UPL (t) 15693    95% UPL (t) 23183
90% Percentile (z) 13986 90% Percentile (z) 17564

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 15883    95% UTL with   90% Coverage 23913

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics
Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.929 Shapiro Wilk Test Statistic 0.818

Coefficient of Variation 0.422
Skewness -0.512

Mean 9079 Mean 8.975
SD 3829 SD 0.623

Median 9950 Median 9.205
Third Quartile 12250 Third Quartile 9.413

Second Largest 13800 Second Largest 9.532
First Quartile 5975 First Quartile 8.693

Minimum 943 Minimum 6.849
Maximum 14000 Maximum 9.547

Tolerance Factor 1.777

Raw Statistics Log-Transformed Statistics

M|MG/KG|ALUMINUM| (br_na)

General Statistics
Total Number of Observations 30 Number of Distinct Observations 28

Different or Future K Values   1
mber of Bootstrap Operations   2000

Full Precision   OFF
Confidence Coefficient   95%

Coverage   90%

General Background Statistics for Data Sets with Non-Detects
User Selected Options

From File   Sheet1.wst



Table 2
ProUCL Output

6 5

6 6

6 7

6 8

6 9

7 0

7 1

7 2

7 3

7 4

7 5

7 6

7 7

7 8

7 9

8 0

8 1

8 2

8 3

8 4

8 5

8 6

8 7

8 8

8 9

9 0

9 1

9 2

9 3

9 4

9 5

9 6

9 7

9 8

9 9

1 0 0

1 0 1

1 0 2

1 0 3

1 0 4

1 0 5

1 0 6

1 0 7

1 0 8

1 0 9

1 1 0

1 1 1

1 1 2

1 1 3

1 1 4

1 1 5

1 1 6

1 1 7

1 1 8

1 1 9

1 2 0

1 2 1

1 2 2

1 2 3

1 2 4

1 2 5

1 2 6

1 2 7

1 2 8

A B C D E F G H I J K L

Total Number of Observations 115 Number of Distinct Observations 86
Tolerance Factor 1.506

M|MG/KG|ALUMINUM| (so_ss)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 12854
   95% HW Approx. Gamma UTL with   90% Coverage 12882

   95% WH Approx. Gamma UPL 13123 Upper Threshold Limit Based upon IQR 14379
   95% HW Approx. Gamma UPL 13159

99% Percentile 14439    95% UPL 13075
   95% Chebyshev UPL 17109

90% Percentile 12431    95% Percentile Bootstrap UTL with   90% Coverage 12420
95% Percentile 13107    95% BCA Bootstrap UTL with   90% Coverage 12420

Assuming Gamma Distribution    95% UTL with   90% Coverage 12400

5% K-S Critical Value 0.0892 99% Percentile 14002
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.75 90% Percentile 12030
K-S Test Statistic 0.137 95% Percentile 12625

A-D Test Statistic 1.035 Nonparametric Statistics

MLE of Standard Deviation 1615
nu star 8157

Theta Star 252.9
MLE of Mean 10315

Gamma Distribution Test Data Distribution Test
k star 40.78 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 12866 95% Percentile (z) 13229
99% Percentile (z) 13923 99% Percentile (z) 14738

   95% UPL (t) 12903    95% UPL (t) 13279
90% Percentile (z) 12302 90% Percentile (z) 12489

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 12678    95% UTL with   90% Coverage 12978

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.116 Lilliefors Test Statistic 0.146

Skewness -0.229

Background Statistics

SD 1551 SD 0.159
Coefficient of Variation 0.15

Third Quartile 11300 Third Quartile 9.333
Mean 10315 Mean 9.229

First Quartile 9248 First Quartile 9.132
Median 10500 Median 9.259

Maximum 14200 Maximum 9.561
Second Largest 14000 Second Largest 9.547

Raw Statistics Log-Transformed Statistics
Minimum 5520 Minimum 8.616

Total Number of Observations 100 Number of Distinct Observations 61
Tolerance Factor 1.524

M|MG/KG|ALUMINUM| (so_sb)

General Statistics



Table 2
ProUCL Output

1 2 9

1 3 0

1 3 1

1 3 2

1 3 3

1 3 4

1 3 5

1 3 6

1 3 7

1 3 8

1 3 9

1 4 0

1 4 1

1 4 2

1 4 3

1 4 4

1 4 5

1 4 6

1 4 7

1 4 8

1 4 9

1 5 0

1 5 1

1 5 2

1 5 3

1 5 4

1 5 5

1 5 6

1 5 7

1 5 8

1 5 9

1 6 0

1 6 1

1 6 2

1 6 3

1 6 4

1 6 5

1 6 6

1 6 7

1 6 8

1 6 9

1 7 0

1 7 1

1 7 2

1 7 3

1 7 4

1 7 5

1 7 6

1 7 7

1 7 8

1 7 9

1 8 0

1 8 1

1 8 2

1 8 3

1 8 4

1 8 5

1 8 6

1 8 7

1 8 8

1 8 9

1 9 0

1 9 1

1 9 2

A B C D E F G H I J K L

Maximum Detected 0.55 Maximum Detected -0.598

Raw Statistics Log-transformed Statistics
Minimum Detected 0.52 Minimum Detected -0.654

Warning: Data set has only 2 Detected Values.
This is not enough to compute meaningful and reliable test statistics and estimates.

No statistics will be produced!

Tolerance Factor 1.777 Percent Non-Detects 93.33%

Number of Valid Data 30 Number of Detected Data 2
Number of Distinct Detected Data 2 Number of Non-Detect Data 28

M|MG/KG|ANTIMONY| (br_na)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 17254
   95% HW Approx. Gamma UTL with   90% Coverage 17489

   95% WH Approx. Gamma UPL 18081 Upper Threshold Limit Based upon IQR 19730
   95% HW Approx. Gamma UPL 18378

99% Percentile 21871    95% UPL 16020
   95% Chebyshev UPL 25656

90% Percentile 16168    95% Percentile Bootstrap UTL with   90% Coverage 15500
95% Percentile 18027    95% BCA Bootstrap UTL with   90% Coverage 15500

Assuming Gamma Distribution    95% UTL with   90% Coverage 15500

5% K-S Critical Value 0.0856 99% Percentile 17058
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.753 90% Percentile 15160
K-S Test Statistic 0.159 95% Percentile 15650

A-D Test Statistic 4.181 Nonparametric Statistics

MLE of Standard Deviation 3836
nu star 1911

Theta Star 1331
MLE of Mean 11056

Gamma Distribution Test Data Distribution Test
k star 8.307 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 16542 95% Percentile (z) 19389
99% Percentile (z) 18814 99% Percentile (z) 25083

   95% UPL (t) 16611    95% UPL (t) 19541
90% Percentile (z) 15330 90% Percentile (z) 16902

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 16079    95% UTL with   90% Coverage 18399

Lilliefors Critical Value 0.0826 Lilliefors Critical Value 0.0826
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.106 Lilliefors Test Statistic 0.188

Skewness -0.513

Background Statistics

SD 3335 SD 0.378
Coefficient of Variation 0.302

Third Quartile 13550 Third Quartile 9.514
Mean 11056 Mean 9.251

First Quartile 9430 First Quartile 9.152
Median 11000 Median 9.306

Maximum 17900 Maximum 9.793
Second Largest 17100 Second Largest 9.747

Raw Statistics Log-Transformed Statistics
Minimum 3710 Minimum 8.219



Table 2
ProUCL Output

1 9 3

1 9 4

1 9 5

1 9 6

1 9 7

1 9 8

1 9 9

2 0 0

2 0 1

2 0 2

2 0 3

2 0 4

2 0 5

2 0 6

2 0 7

2 0 8

2 0 9

2 1 0

2 1 1

2 1 2

2 1 3

2 1 4

2 1 5

2 1 6

2 1 7

2 1 8

2 1 9

2 2 0

2 2 1

2 2 2

2 2 3

2 2 4

2 2 5

2 2 6

2 2 7

2 2 8

2 2 9

2 3 0

2 3 1

2 3 2

2 3 3

2 3 4

2 3 5

2 3 6

2 3 7

2 3 8

2 3 9

2 4 0

2 4 1

2 4 2

2 4 3

2 4 4

2 4 5

2 4 6

2 4 7

2 4 8

2 4 9

2 5 0

2 5 1

2 5 2

2 5 3

2 5 4

2 5 5

2 5 6

A B C D E F G H I J K L

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 0.538

   95% KM UTL with    90% Coverage 0.538
Assuming Gamma Distribution    95% KM Chebyshev UPL 0.561

5% K-S Critical Value     N/A    SD 0.00862
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00368

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method
K-S Test Statistic     N/A    Mean 0.523

A-D Test Statistic     N/A    Nonparametric Statistics

Theta Star     N/A    
nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

95% Percentile (z)     N/A    
99% Percentile (z)     N/A    

   95% UPL (t)     N/A    
90% Percentile (z)     N/A    

SD in Log Scale     N/A    
   95% UTL   90% Coverage     N/A    

SD in Original Scale     N/A    
Mean in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale     N/A    

99% Percentile (z) 0.935 99% Percentile (z) 1.078

90% Percentile (z) 0.721 90% Percentile (z) 0.708
95% Percentile (z) 0.795 95% Percentile (z) 0.82

   95% UTL   90% Coverage 0.822    95% UTL   90% Coverage 0.864
   95% UPL (t) 0.812    95% UPL (t) 0.847

Mean 0.458 Mean (Log Scale) -0.862
SD 0.205 SD (Log Scale) 0.403

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic     N/A    Shapiro Wilk Test Statistic     N/A    

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.
However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 30
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Maximum Non-Detect 2.5 Maximum Non-Detect 0.916

SD of Detected 0.0212 SD of Detected 0.0397
Minimum Non-Detect 0.49 Minimum Non-Detect -0.713

Mean of Detected 0.535 Mean of Detected -0.626



Table 2
ProUCL Output

2 5 7

2 5 8

2 5 9

2 6 0

2 6 1

2 6 2

2 6 3

2 6 4

2 6 5

2 6 6

2 6 7

2 6 8

2 6 9

2 7 0

2 7 1

2 7 2

2 7 3

2 7 4

2 7 5

2 7 6

2 7 7

2 7 8

2 7 9

2 8 0

2 8 1

2 8 2

2 8 3

2 8 4

2 8 5

2 8 6

2 8 7

2 8 8

2 8 9

2 9 0

2 9 1

2 9 2

2 9 3

2 9 4

2 9 5

2 9 6

2 9 7

2 9 8

2 9 9

3 0 0

3 0 1

3 0 2

3 0 3

3 0 4

3 0 5

3 0 6

3 0 7

3 0 8

3 0 9

3 1 0

3 1 1

3 1 2

3 1 3

3 1 4

3 1 5

3 1 6

3 1 7

3 1 8

3 1 9

3 2 0

A B C D E F G H I J K L

Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.906 Shapiro Wilk Test Statistic 0.878

Skewness 0.548

Background Statistics

SD 23.02 SD 1.468
Coefficient of Variation 0.839

Third Quartile 45.55 Third Quartile 3.819
Mean 27.43 Mean 2.681

First Quartile 7.575 First Quartile 2.024
Median 21.85 Median 3.082

Maximum 78.8 Maximum 4.367
Second Largest 68.8 Second Largest 4.231

Raw Statistics Log-Transformed Statistics
Minimum 0.23 Minimum -1.47

Total Number of Observations 30 Number of Distinct Observations 30
Tolerance Factor 1.777

M|MG/KG|ARSENIC| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable M|MG/KG|ANTIMONY| (so_ss) was not processed!

Number of Valid Data 115 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 115

M|MG/KG|ANTIMONY| (so_ss)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable M|MG/KG|ANTIMONY| (so_sb) was not processed!

General Statistics
Number of Valid Data 100 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 100

Note: DL/2 is not a recommended method.

M|MG/KG|ANTIMONY| (so_sb)

95% Percentile     N/A    
99% Percentile     N/A    

   95% WH Approx. Gamma UTL with    90% Coverage     N/A    
90% Percentile     N/A       95% HW Approx. Gamma UTL with   90% Coverage     N/A    

Nu star     N/A       95% Wilson Hilferty (WH) Approx. Gamma UPL     N/A    
   95% Percentile of Chisquare (2k)     N/A       95% Hawkins Wixley (HW) Approx. Gamma UPL     N/A    

k star     N/A    
Theta star     N/A    Gamma ROS Limits with Extrapolated Data

Median     N/A    95% Percentile (z) 0.537
SD     N/A    99% Percentile (z) 0.543

Mean     N/A    90% Percentile (z) 0.534



Table 2
ProUCL Output

3 2 1

3 2 2

3 2 3

3 2 4

3 2 5

3 2 6

3 2 7

3 2 8

3 2 9

3 3 0

3 3 1

3 3 2

3 3 3

3 3 4

3 3 5

3 3 6

3 3 7

3 3 8

3 3 9

3 4 0

3 4 1

3 4 2

3 4 3

3 4 4

3 4 5

3 4 6

3 4 7

3 4 8

3 4 9

3 5 0

3 5 1

3 5 2

3 5 3

3 5 4

3 5 5

3 5 6

3 5 7

3 5 8

3 5 9

3 6 0

3 6 1

3 6 2

3 6 3

3 6 4

3 6 5

3 6 6

3 6 7

3 6 8

3 6 9

3 7 0

3 7 1

3 7 2

3 7 3

3 7 4

3 7 5

3 7 6

3 7 7

3 7 8

3 7 9

3 8 0

3 8 1

3 8 2

3 8 3

3 8 4

A B C D E F G H I J K L

95% Percentile (z) 25.77 95% Percentile (z) 29.94

   95% UPL (t) 25.98    95% UPL (t) 30.51
90% Percentile (z) 22.51 90% Percentile (z) 22.45

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 24.68    95% UTL with   90% Coverage 27.21

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.16 Lilliefors Test Statistic 0.116

Skewness 1.514

Background Statistics

SD 8.957 SD 0.792
Coefficient of Variation 0.812

Third Quartile 16.3 Third Quartile 2.791
Mean 11.03 Mean 2.096

First Quartile 4.3 First Quartile 1.458
Median 7.85 Median 2.06

Maximum 43.6 Maximum 3.775
Second Largest 42.6 Second Largest 3.752

Raw Statistics Log-Transformed Statistics
Minimum 1.9 Minimum 0.642

Total Number of Observations 100 Number of Distinct Observations 76
Tolerance Factor 1.524

M|MG/KG|ARSENIC| (so_sb)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 92.46
   95% HW Approx. Gamma UTL with   90% Coverage 102.6

   95% WH Approx. Gamma UPL 89.35 Upper Threshold Limit Based upon IQR 102.5
   95% HW Approx. Gamma UPL 98.62

99% Percentile 136.9    95% UPL 73.3
   95% Chebyshev UPL 129.4

90% Percentile 65.65    95% Percentile Bootstrap UTL with   90% Coverage 69.8
95% Percentile 86.92    95% BCA Bootstrap UTL with   90% Coverage 68.8

Assuming Gamma Distribution    95% UTL with   90% Coverage 68.8

5% K-S Critical Value 0.165 99% Percentile 75.9
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.779 90% Percentile 55.39
K-S Test Statistic 0.138 95% Percentile 65.16

A-D Test Statistic 0.548 Nonparametric Statistics

MLE of Standard Deviation 29.68
nu star 51.24

Theta Star 32.12
MLE of Mean 27.43

Gamma Distribution Test Data Distribution Test
k star 0.854 Data appear Gamma Distributed at 5% Significance Level

95% Percentile (z) 65.3 95% Percentile (z) 163.3
99% Percentile (z) 80.99 99% Percentile (z) 443.9

   95% UPL (t) 67.19    95% UPL (t) 184.2
90% Percentile (z) 56.93 90% Percentile (z) 95.79

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 68.34    95% UTL with   90% Coverage 198.2

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level



Table 2
ProUCL Output

3 8 5

3 8 6

3 8 7

3 8 8

3 8 9

3 9 0

3 9 1

3 9 2

3 9 3

3 9 4

3 9 5

3 9 6

3 9 7

3 9 8

3 9 9

4 0 0

4 0 1

4 0 2

4 0 3

4 0 4

4 0 5

4 0 6

4 0 7

4 0 8

4 0 9

4 1 0

4 1 1

4 1 2

4 1 3

4 1 4

4 1 5

4 1 6

4 1 7

4 1 8

4 1 9

4 2 0

4 2 1

4 2 2

4 2 3

4 2 4

4 2 5

4 2 6

4 2 7

4 2 8

4 2 9

4 3 0

4 3 1

4 3 2

4 3 3

4 3 4

4 3 5

4 3 6

4 3 7

4 3 8

4 3 9

4 4 0

4 4 1

4 4 2

4 4 3

4 4 4

4 4 5

4 4 6

4 4 7

4 4 8

A B C D E F G H I J K L

MLE of Standard Deviation 5.715
nu star 362.3

Theta Star 4.553
MLE of Mean 7.172

Gamma Distribution Test Data Distribution Test
k star 1.575 Data appear Gamma Distributed at 5% Significance Level

95% Percentile (z) 19.8 95% Percentile (z) 20.52
99% Percentile (z) 25.04 99% Percentile (z) 36.53

   95% UPL (t) 19.96    95% UPL (t) 20.88
90% Percentile (z) 17.01 90% Percentile (z) 15.09

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 18.74    95% UTL with   90% Coverage 18.24

Lilliefors Critical Value 0.0826 Lilliefors Critical Value 0.0826
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.204 Lilliefors Test Statistic 0.0836

Skewness 5.491

Background Statistics

SD 7.679 SD 0.847
Coefficient of Variation 1.071

Third Quartile 9.45 Third Quartile 2.246
Mean 7.172 Mean 1.629

First Quartile 3 First Quartile 1.099
Median 5.8 Median 1.758

Maximum 71.7 Maximum 4.272
Second Largest 23.5 Second Largest 3.157

Raw Statistics Log-Transformed Statistics
Minimum 0.83 Minimum -0.186

Total Number of Observations 115 Number of Distinct Observations 83
Tolerance Factor 1.506

M|MG/KG|ARSENIC| (so_ss)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 25.17
   95% HW Approx. Gamma UTL with   90% Coverage 25.5

   95% WH Approx. Gamma UPL 27.31 Upper Threshold Limit Based upon IQR 34.3
   95% HW Approx. Gamma UPL 27.84

99% Percentile 38.93    95% UPL 28.71
   95% Chebyshev UPL 50.27

90% Percentile 22.17    95% Percentile Bootstrap UTL with   90% Coverage 24.64
95% Percentile 27.35    95% BCA Bootstrap UTL with   90% Coverage 24.64

Assuming Gamma Distribution    95% UTL with   90% Coverage 24.6

5% K-S Critical Value 0.0908 99% Percentile 42.61
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.767 90% Percentile 22.67
K-S Test Statistic 0.139 95% Percentile 25.2

A-D Test Statistic 1.691 Nonparametric Statistics

MLE of Standard Deviation 8.356
nu star 348.6

Theta Star 6.329
MLE of Mean 11.03

Gamma Distribution Test Data Distribution Test
k star 1.743 Data do not follow a Discernable Distribution (0.05)

99% Percentile (z) 31.87 99% Percentile (z) 51.37



Table 2
ProUCL Output

4 4 9

4 5 0

4 5 1

4 5 2

4 5 3

4 5 4

4 5 5

4 5 6

4 5 7

4 5 8

4 5 9

4 6 0

4 6 1

4 6 2

4 6 3

4 6 4

4 6 5

4 6 6

4 6 7

4 6 8

4 6 9

4 7 0

4 7 1

4 7 2

4 7 3

4 7 4

4 7 5

4 7 6

4 7 7

4 7 8

4 7 9

4 8 0

4 8 1

4 8 2

4 8 3

4 8 4

4 8 5

4 8 6

4 8 7

4 8 8

4 8 9

4 9 0

4 9 1

4 9 2

4 9 3

4 9 4

4 9 5

4 9 6

4 9 7

4 9 8

4 9 9

5 0 0

5 0 1

5 0 2

5 0 3

5 0 4

5 0 5

5 0 6

5 0 7

5 0 8

5 0 9

5 1 0

5 1 1

5 1 2

A B C D E F G H I J K L

Assuming Gamma Distribution    95% UTL with   90% Coverage 12.2

5% K-S Critical Value 0.162 99% Percentile 17.81
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.76 90% Percentile 8.92
K-S Test Statistic 0.177 95% Percentile 10.81

A-D Test Statistic 1.04 Nonparametric Statistics

MLE of Standard Deviation 3.519
nu star 98.47

Theta Star 2.747
MLE of Mean 4.509

Gamma Distribution Test Data Distribution Test
k star 1.641 Data appear Lognormal at 5% Significance Level

95% Percentile (z) 11.29 95% Percentile (z) 11.6
99% Percentile (z) 14.1 99% Percentile (z) 19.46

   95% UPL (t) 11.63    95% UPL (t) 12.35
90% Percentile (z) 9.79 90% Percentile (z) 8.807

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 11.83    95% UTL with   90% Coverage 12.83

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.754 Shapiro Wilk Test Statistic 0.947

Skewness 2.224

Background Statistics

SD 4.121 SD 0.759
Coefficient of Variation 0.914

Third Quartile 6.125 Third Quartile 1.809
Mean 4.509 Mean 1.203

First Quartile 1.825 First Quartile 0.601
Median 2.65 Median 0.973

Maximum 20.1 Maximum 3.001
Second Largest 12.2 Second Largest 2.501

Raw Statistics Log-Transformed Statistics
Minimum 0.96 Minimum -0.0408

Total Number of Observations 30 Number of Distinct Observations 27
Tolerance Factor 1.777

M|MG/KG|BARIUM| (br_na)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 16.47
   95% HW Approx. Gamma UTL with   90% Coverage 16.66

   95% WH Approx. Gamma UPL 18.08 Upper Threshold Limit Based upon IQR 19.13
   95% HW Approx. Gamma UPL 18.41

99% Percentile 26.51    95% UPL 16.46
   95% Chebyshev UPL 40.79

90% Percentile 14.77    95% Percentile Bootstrap UTL with   90% Coverage 14.5
95% Percentile 18.38    95% BCA Bootstrap UTL with   90% Coverage 14.5

Assuming Gamma Distribution    95% UTL with   90% Coverage 14.5

5% K-S Critical Value 0.0871 99% Percentile 23.36
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.769 90% Percentile 12.96
K-S Test Statistic 0.0608 95% Percentile 15.39

A-D Test Statistic 0.587 Nonparametric Statistics



Table 2
ProUCL Output

5 1 3

5 1 4

5 1 5

5 1 6

5 1 7

5 1 8

5 1 9

5 2 0

5 2 1

5 2 2

5 2 3

5 2 4

5 2 5

5 2 6

5 2 7

5 2 8

5 2 9

5 3 0

5 3 1

5 3 2

5 3 3

5 3 4

5 3 5

5 3 6

5 3 7

5 3 8

5 3 9

5 4 0

5 4 1

5 4 2

5 4 3

5 4 4

5 4 5

5 4 6

5 4 7

5 4 8

5 4 9

5 5 0

5 5 1

5 5 2

5 5 3

5 5 4

5 5 5

5 5 6

5 5 7

5 5 8

5 5 9

5 6 0

5 6 1

5 6 2

5 6 3

5 6 4

5 6 5

5 6 6

5 6 7

5 6 8

5 6 9

5 7 0

5 7 1

5 7 2

5 7 3

5 7 4

5 7 5

5 7 6

A B C D E F G H I J K L

   95% WH Approx. Gamma UTL with   90% Coverage 35.31
   95% HW Approx. Gamma UTL with   90% Coverage 35.39

   95% WH Approx. Gamma UPL 36.39 Upper Threshold Limit Based upon IQR 40.61
   95% HW Approx. Gamma UPL 36.5

99% Percentile 41.71    95% UPL 38.64
   95% Chebyshev UPL 52.19

90% Percentile 33.64    95% Percentile Bootstrap UTL with   90% Coverage 36.69
95% Percentile 36.32    95% BCA Bootstrap UTL with   90% Coverage 36.69

Assuming Gamma Distribution    95% UTL with   90% Coverage 36.6

5% K-S Critical Value 0.0893 99% Percentile 41.22
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.75 90% Percentile 33.91
K-S Test Statistic 0.0691 95% Percentile 37.56

A-D Test Statistic 0.308 Nonparametric Statistics

MLE of Standard Deviation 6.014
nu star 3651

Theta Star 1.408
MLE of Mean 25.7

Gamma Distribution Test Data Distribution Test
k star 18.26 Data appear Gamma Distributed at 5% Significance Level

95% Percentile (z) 35.64 95% Percentile (z) 36.69
99% Percentile (z) 39.77 99% Percentile (z) 43

   95% UPL (t) 35.79    95% UPL (t) 36.89
90% Percentile (z) 33.45 90% Percentile (z) 33.71

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 34.91    95% UTL with   90% Coverage 35.67

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.1 Lilliefors Test Statistic 0.0543

Skewness 0.64

Background Statistics

SD 6.047 SD 0.233
Coefficient of Variation 0.235

Third Quartile 29.18 Third Quartile 3.373
Mean 25.7 Mean 3.22

First Quartile 21.55 First Quartile 3.07
Median 24.9 Median 3.215

Maximum 42.9 Maximum 3.759
Second Largest 41.2 Second Largest 3.718

Raw Statistics Log-Transformed Statistics
Minimum 13.6 Minimum 2.61

Total Number of Observations 100 Number of Distinct Observations 83
Tolerance Factor 1.524

M|MG/KG|BARIUM| (so_sb)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 11.88
   95% HW Approx. Gamma UTL with   90% Coverage 12.03

   95% WH Approx. Gamma UPL 11.56 Upper Threshold Limit Based upon IQR 12.58
   95% HW Approx. Gamma UPL 11.68

99% Percentile 16.35    95% UPL 15.76
   95% Chebyshev UPL 22.77

90% Percentile 9.192    95% Percentile Bootstrap UTL with   90% Coverage 12.99
95% Percentile 11.4    95% BCA Bootstrap UTL with   90% Coverage 12.2
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ProUCL Output
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Total Number of Observations 30 Number of Distinct Observations 30
Tolerance Factor 1.777

M|MG/KG|BERYLLIUM| (br_na)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 53.67
   95% HW Approx. Gamma UTL with   90% Coverage 54.84

   95% WH Approx. Gamma UPL 57.2 Upper Threshold Limit Based upon IQR 63.1
   95% HW Approx. Gamma UPL 58.72

99% Percentile 73.76    95% UPL 51.26
   95% Chebyshev UPL 86.01

90% Percentile 49.1    95% Percentile Bootstrap UTL with   90% Coverage 48.7
95% Percentile 56.97    95% BCA Bootstrap UTL with   90% Coverage 49.58

Assuming Gamma Distribution    95% UTL with   90% Coverage 48.7

5% K-S Critical Value 0.0859 99% Percentile 59.86
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.756 90% Percentile 47.14
K-S Test Statistic 0.1 95% Percentile 50.45

A-D Test Statistic 1.743 Nonparametric Statistics

MLE of Standard Deviation 14.67
nu star 925.5

Theta Star 7.315
MLE of Mean 29.43

Gamma Distribution Test Data Distribution Test
k star 4.024 Data appear Normal at 5% Significance Level

95% Percentile (z) 50.69 95% Percentile (z) 64.73
99% Percentile (z) 59.5 99% Percentile (z) 94.54

   95% UPL (t) 50.96    95% UPL (t) 65.48
90% Percentile (z) 46 90% Percentile (z) 52.9

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 48.9    95% UTL with   90% Coverage 59.93

Lilliefors Critical Value 0.0826 Lilliefors Critical Value 0.0826
Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.0483 Lilliefors Test Statistic 0.132

Skewness 0.136

Background Statistics

SD 12.92 SD 0.556
Coefficient of Variation 0.439

Third Quartile 37.3 Third Quartile 3.619
Mean 29.43 Mean 3.256

First Quartile 20.1 First Quartile 3.001
Median 28.4 Median 3.346

Maximum 61 Maximum 4.111
Second Largest 60.6 Second Largest 4.104

Raw Statistics Log-Transformed Statistics
Minimum 6.3 Minimum 1.841

Total Number of Observations 115 Number of Distinct Observations 100
Tolerance Factor 1.506

M|MG/KG|BARIUM| (so_ss)

General Statistics
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ProUCL Output
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6 9 7
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6 9 9

7 0 0

7 0 1

7 0 2

7 0 3

7 0 4

A B C D E F G H I J K L

Third Quartile 0.533 Third Quartile -0.63

First Quartile 0.384 First Quartile -0.958
Median 0.46 Median -0.777

Maximum 0.78 Maximum -0.248
Second Largest 0.76 Second Largest -0.274

Raw Statistics Log-Transformed Statistics
Minimum 0.28 Minimum -1.273

Total Number of Observations 100 Number of Distinct Observations 46
Tolerance Factor 1.524

M|MG/KG|BERYLLIUM| (so_sb)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 1.02
   95% HW Approx. Gamma UTL with   90% Coverage 1.067

   95% WH Approx. Gamma UPL 0.994 Upper Threshold Limit Based upon IQR 1.287
   95% HW Approx. Gamma UPL 1.038

99% Percentile 1.355    95% UPL 0.804
   95% Chebyshev UPL 1.477

90% Percentile 0.792    95% Percentile Bootstrap UTL with   90% Coverage 0.762
95% Percentile 0.967    95% BCA Bootstrap UTL with   90% Coverage 0.762

Assuming Gamma Distribution    95% UTL with   90% Coverage 0.75

5% K-S Critical Value 0.162 99% Percentile 0.834
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.757 90% Percentile 0.683
K-S Test Statistic 0.167 95% Percentile 0.741

A-D Test Statistic 1.124 Nonparametric Statistics

MLE of Standard Deviation 0.289
nu star 118.5

Theta Star 0.206
MLE of Mean 0.406

Gamma Distribution Test Data Distribution Test
k star 1.976 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 0.803 95% Percentile (z) 1.169
99% Percentile (z) 0.968 99% Percentile (z) 2.008

   95% UPL (t) 0.823    95% UPL (t) 1.248
90% Percentile (z) 0.716 90% Percentile (z) 0.876

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 0.835    95% UTL with   90% Coverage 1.298

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.921 Shapiro Wilk Test Statistic 0.882

Skewness 0.0321

Background Statistics

SD 0.242 SD 0.793
Coefficient of Variation 0.595

Third Quartile 0.613 Third Quartile -0.49
Mean 0.406 Mean -1.149

First Quartile 0.163 First Quartile -1.824
Median 0.443 Median -0.814

Maximum 0.869 Maximum -0.14
Second Largest 0.75 Second Largest -0.288

Raw Statistics Log-Transformed Statistics
Minimum 0.065 Minimum -2.733
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ProUCL Output
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Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Background Statistics

Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 115
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 0.57 Minimum Non-Detect -0.562
Maximum Non-Detect 0.815 Maximum Non-Detect -0.205

Mean of Detected 0.383 Mean of Detected -1.057
SD of Detected 0.154 SD of Detected 0.474

Minimum Detected 0.12 Minimum Detected -2.12
Maximum Detected 0.79 Maximum Detected -0.236

Tolerance Factor 1.506 Percent Non-Detects 33.04%

Raw Statistics Log-transformed Statistics

Number of Valid Data 115 Number of Detected Data 77
Number of Distinct Detected Data 39 Number of Non-Detect Data 38

M|MG/KG|BERYLLIUM| (so_ss)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 0.634
   95% HW Approx. Gamma UTL with   90% Coverage 0.636

   95% WH Approx. Gamma UPL 0.653 Upper Threshold Limit Based upon IQR 0.756
   95% HW Approx. Gamma UPL 0.655

99% Percentile 0.745    95% UPL 0.659
   95% Chebyshev UPL 0.927

90% Percentile 0.605    95% Percentile Bootstrap UTL with   90% Coverage 0.641
95% Percentile 0.652    95% BCA Bootstrap UTL with   90% Coverage 0.64

Assuming Gamma Distribution    95% UTL with   90% Coverage 0.64

5% K-S Critical Value 0.0892 99% Percentile 0.76
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.75 90% Percentile 0.6
K-S Test Statistic 0.0491 95% Percentile 0.646

A-D Test Statistic 0.202 Nonparametric Statistics

MLE of Standard Deviation 0.105
nu star 3919

Theta Star 0.0238
MLE of Mean 0.466

Gamma Distribution Test Data Distribution Test
k star 19.6 Data appear Normal at 5% Significance Level

95% Percentile (z) 0.639 95% Percentile (z) 0.658
99% Percentile (z) 0.711 99% Percentile (z) 0.767

   95% UPL (t) 0.642    95% UPL (t) 0.662
90% Percentile (z) 0.601 90% Percentile (z) 0.607

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 0.627    95% UTL with   90% Coverage 0.641

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.0553 Lilliefors Test Statistic 0.0552

Skewness 0.537

Background Statistics

SD 0.105 SD 0.225
Coefficient of Variation 0.226

Mean 0.466 Mean -0.788
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A B C D E F G H I J K L

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Distinct Detected Data 0 Number of Non-Detect Data 30

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

M|MG/KG|CADMIUM| (br_na)

General Statistics
Number of Valid Data 30 Number of Detected Data 0

99% Percentile 0.815

Note: DL/2 is not a recommended method.

90% Percentile 0.588    95% HW Approx. Gamma UTL with   90% Coverage 0.639
95% Percentile 0.661

   95% Percentile of Chisquare (2k) 23.43    95% Hawkins Wixley (HW) Approx. Gamma UPL 0.674
   95% WH Approx. Gamma UTL with    90% Coverage 0.631

Theta star 0.0564 Gamma ROS Limits with Extrapolated Data
Nu star 1588    95% Wilson Hilferty (WH) Approx. Gamma UPL 0.664

SD 0.133 99% Percentile (z) 0.731
k star 6.905

Mean 0.39 90% Percentile (z) 0.574
Median 0.404 95% Percentile (z) 0.628

Assuming Gamma Distribution    95% KM Chebyshev UPL 1.041
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 0.632

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0171
   95% KM UTL with    90% Coverage 0.608

K-S Test Statistic 0.114 Mean 0.38
5% K-S Critical Value 0.102 SD 0.151

A-D Test Statistic 1.61 Nonparametric Statistics
5% A-D Critical Value 0.754 Kaplan-Meier (KM) Method

nu star 781.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 5.072 Data appear Normal at 5% Significance Level

Theta Star 0.0755

99% Percentile (z) 0.887

90% Percentile (z) 0.58
95% Percentile (z) 0.672

   95% UTL   90% Coverage 0.636
   95% UPL (t) 0.678

Mean in Log Scale -1.065
SD in Log Scale 0.406

Mean in Original Scale 0.371
SD in Original Scale 0.134

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

95% Percentile (z) 0.58 95% Percentile (z) 0.654
99% Percentile (z) 0.668 99% Percentile (z) 0.853

   95% UPL (t) 0.583    95% UPL (t) 0.659
90% Percentile (z) 0.533 90% Percentile (z) 0.567

SD 0.129 SD (Log Scale) 0.39
   95% UTL   90% Coverage 0.562    95% UTL   90% Coverage 0.619

DL/2 Substitution Method DL/2 Substitution Method
Mean 0.369 Mean (Log Scale) -1.066

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.0982 Lilliefors Test Statistic 0.116
5% Lilliefors Critical Value 0.101 5% Lilliefors Critical Value 0.101

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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Assuming Gamma Distribution    95% KM Chebyshev UPL 0.261
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 0.151

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00427
   95% KM UTL with    90% Coverage 0.145

K-S Test Statistic 0.117 Mean 0.0837
5% K-S Critical Value 0.204 SD 0.0405

A-D Test Statistic 0.293 Nonparametric Statistics
5% A-D Critical Value 0.741 Kaplan-Meier (KM) Method

nu star 235.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 6.544 Data appear Normal at 5% Significance Level

Theta Star 0.0234

99% Percentile (z) 0.249 99% Percentile (z) 0.213

90% Percentile (z) 0.218 90% Percentile (z) 0.111
95% Percentile (z) 0.229 95% Percentile (z) 0.139

   95% Bootstrap (%) UTL with   90% Coverage 0.162
   95% UPL (t) 0.229    95% UPL (t) 0.142

   95% UTL with   90% Coverage 0.225    95% UTL with   90% Coverage 0.129
   95% BCA UTL with   90% Coverage 0.16

Mean 0.18 Mean in Original Scale 0.0624
SD 0.0294 SD in Original Scale 0.0504

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 0.149 95% Percentile (z) 0.148
99% Percentile (z) 0.184 99% Percentile (z) 0.23

   95% UPL (t) 0.15    95% UPL (t) 0.15
90% Percentile (z) 0.13 90% Percentile (z) 0.116

SD 0.0516 SD (Log Scale) 0.651
   95% UTL   90% Coverage 0.143    95% UTL   90% Coverage 0.136

DL/2 Substitution Method DL/2 Substitution Method
Mean 0.0641 Mean (Log Scale) -2.985

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.953 Shapiro Wilk Test Statistic 0.947
5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 97
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 3

Maximum Non-Detect 0.23 Maximum Non-Detect -1.47

SD of Detected 0.0545 SD of Detected 0.384
Minimum Non-Detect 0.051 Minimum Non-Detect -2.976

Maximum Detected 0.25 Maximum Detected -1.386
Mean of Detected 0.153 Mean of Detected -1.942

Raw Statistics Log-transformed Statistics
Minimum Detected 0.067 Minimum Detected -2.703

Number of Distinct Detected Data 13 Number of Non-Detect Data 82
Tolerance Factor 1.524 Percent Non-Detects 82.00%

M|MG/KG|CADMIUM| (so_sb)

General Statistics
Number of Valid Data 100 Number of Detected Data 18

The data set for variable M|MG/KG|CADMIUM| (br_na) was not processed!



Table 2
ProUCL Output

8 9 7

8 9 8

8 9 9

9 0 0

9 0 1

9 0 2

9 0 3

9 0 4

9 0 5

9 0 6

9 0 7

9 0 8

9 0 9

9 1 0

9 1 1

9 1 2

9 1 3

9 1 4

9 1 5

9 1 6

9 1 7

9 1 8

9 1 9

9 2 0

9 2 1

9 2 2

9 2 3

9 2 4

9 2 5

9 2 6

9 2 7

9 2 8

9 2 9

9 3 0

9 3 1

9 3 2

9 3 3

9 3 4

9 3 5

9 3 6

9 3 7

9 3 8

9 3 9

9 4 0

9 4 1

9 4 2

9 4 3

9 4 4

9 4 5

9 4 6

9 4 7

9 4 8

9 4 9

9 5 0

9 5 1

9 5 2

9 5 3

9 5 4

9 5 5

9 5 6

9 5 7

9 5 8

9 5 9

9 6 0

A B C D E F G H I J K L

SD in Log Scale 0.913
   95% UTL   90% Coverage 0.0496

SD in Original Scale 0.0538
Mean in Log Scale -4.38

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale 0.0232

99% Percentile (z) 0.495 99% Percentile (z) 1.113

90% Percentile (z) 0.34 90% Percentile (z) 0.349
95% Percentile (z) 0.394 95% Percentile (z) 0.522

   95% UTL   90% Coverage 0.373    95% UTL   90% Coverage 0.448
   95% UPL (t) 0.397    95% UPL (t) 0.534

Mean 0.151 Mean (Log Scale) -2.477
SD 0.148 SD (Log Scale) 1.111

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.564 Shapiro Wilk Test Statistic 0.775

Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 9 Detected Values in this data

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 115
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Maximum Non-Detect 0.815 Maximum Non-Detect -0.205

SD of Detected 0.146 SD of Detected 0.633
Minimum Non-Detect 0.049 Minimum Non-Detect -3.016

Maximum Detected 0.53 Maximum Detected -0.635
Mean of Detected 0.147 Mean of Detected -2.155

Raw Statistics Log-transformed Statistics
Minimum Detected 0.068 Minimum Detected -2.688

Number of Distinct Detected Data 9 Number of Non-Detect Data 106
Tolerance Factor 1.506 Percent Non-Detects 92.17%

M|MG/KG|CADMIUM| (so_ss)

General Statistics
Number of Valid Data 115 Number of Detected Data 9

99% Percentile 0.441

Note: DL/2 is not a recommended method.

90% Percentile 0.0784    95% HW Approx. Gamma UTL with   90% Coverage 0.064
95% Percentile 0.166

   95% Percentile of Chisquare (2k) 1.236    95% Hawkins Wixley (HW) Approx. Gamma UPL 0.0829
   95% WH Approx. Gamma UTL with    90% Coverage 0.0764

Theta star 0.268 Gamma ROS Limits with Extrapolated Data
Nu star 21.39    95% Wilson Hilferty (WH) Approx. Gamma UPL 0.0935

SD 0.0633 99% Percentile (z) 0.178
k star 0.107

Mean 0.0287 90% Percentile (z) 0.136
Median 1E-06 95% Percentile (z) 0.15
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95% Percentile (z) 18739 95% Percentile (z) 23473
99% Percentile (z) 24178 99% Percentile (z) 56968

   95% UPL (t) 19396    95% UPL (t) 26127
90% Percentile (z) 15839 90% Percentile (z) 14631

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 19793    95% UTL with   90% Coverage 27876

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.632 Shapiro Wilk Test Statistic 0.975

Skewness 3.103

Background Statistics

SD 7981 SD 1.301
Coefficient of Variation 1.422

Third Quartile 5605 Third Quartile 8.631
Mean 5612 Mean 7.924

First Quartile 1420 First Quartile 7.258
Median 2790 Median 7.93

Maximum 39500 Maximum 10.58
Second Largest 21300 Second Largest 9.966

Raw Statistics Log-Transformed Statistics
Minimum 72.5 Minimum 4.284

General Statistics
Total Number of Observations 30 Number of Distinct Observations 30

Tolerance Factor 1.777

Note: DL/2 is not a recommended method.

M|MG/KG|CALCIUM| (br_na)

95% Percentile 0.0671
99% Percentile 0.183

   95% WH Approx. Gamma UTL with    90% Coverage 0.0165
90% Percentile 0.0309    95% HW Approx. Gamma UTL with   90% Coverage 0.00915

Nu star 23.13    95% Wilson Hilferty (WH) Approx. Gamma UPL 0.021
   95% Percentile of Chisquare (2k) 1.167    95% Hawkins Wixley (HW) Approx. Gamma UPL 0.0124

k star 0.101
Theta star 0.115 Gamma ROS Limits with Extrapolated Data

Median 1E-06 95% Percentile (z) 0.167
SD 0.0555 99% Percentile (z) 0.204

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 0.168
Mean 0.0116 90% Percentile (z) 0.147

   95% KM UTL with    90% Coverage 0.16
Assuming Gamma Distribution    95% KM Chebyshev UPL 0.316

5% K-S Critical Value 0.282 SD 0.0543
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00666

5% A-D Critical Value 0.729 Kaplan-Meier (KM) Method
K-S Test Statistic 0.29 Mean 0.0778

A-D Test Statistic 1.172 Nonparametric Statistics

Theta Star 0.0945
nu star 28.08

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 1.56 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 0.0562
99% Percentile (z) 0.105

   95% UPL (t) 0.0573
90% Percentile (z) 0.0404



Table 2
ProUCL Output

1 0 2 5

1 0 2 6

1 0 2 7

1 0 2 8

1 0 2 9

1 0 3 0

1 0 3 1

1 0 3 2

1 0 3 3

1 0 3 4

1 0 3 5

1 0 3 6

1 0 3 7

1 0 3 8

1 0 3 9

1 0 4 0

1 0 4 1

1 0 4 2

1 0 4 3

1 0 4 4

1 0 4 5

1 0 4 6

1 0 4 7

1 0 4 8

1 0 4 9

1 0 5 0

1 0 5 1

1 0 5 2

1 0 5 3

1 0 5 4

1 0 5 5

1 0 5 6

1 0 5 7

1 0 5 8

1 0 5 9

1 0 6 0

1 0 6 1

1 0 6 2

1 0 6 3

1 0 6 4

1 0 6 5

1 0 6 6

1 0 6 7

1 0 6 8

1 0 6 9

1 0 7 0

1 0 7 1

1 0 7 2

1 0 7 3

1 0 7 4

1 0 7 5

1 0 7 6

1 0 7 7

1 0 7 8

1 0 7 9

1 0 8 0

1 0 8 1

1 0 8 2

1 0 8 3

1 0 8 4

1 0 8 5

1 0 8 6

1 0 8 7

1 0 8 8

A B C D E F G H I J K L

A-D Test Statistic 1.364 Nonparametric Statistics

MLE of Standard Deviation 427.7
nu star 992.1

Theta Star 192
MLE of Mean 952.6

Gamma Distribution Test Data Distribution Test
k star 4.961 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 1637 95% Percentile (z) 1843
99% Percentile (z) 1920 99% Percentile (z) 2527

   95% UPL (t) 1647    95% UPL (t) 1864
90% Percentile (z) 1486 90% Percentile (z) 1558

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 1586    95% UTL with   90% Coverage 1743

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.145 Lilliefors Test Statistic 0.124

Skewness 0.383

Background Statistics

SD 415.9 SD 0.463
Coefficient of Variation 0.437

Third Quartile 1273 Third Quartile 7.149
Mean 952.6 Mean 6.758

First Quartile 605.8 First Quartile 6.406
Median 830 Median 6.721

Maximum 1870 Maximum 7.534
Second Largest 1850 Second Largest 7.523

Raw Statistics Log-Transformed Statistics
Minimum 324 Minimum 5.781

Total Number of Observations 100 Number of Distinct Observations 89
Tolerance Factor 1.524

M|MG/KG|CALCIUM| (so_sb)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 18904
   95% HW Approx. Gamma UTL with   90% Coverage 19681

   95% WH Approx. Gamma UPL 18234 Upper Threshold Limit Based upon IQR 11883
   95% HW Approx. Gamma UPL 18904

99% Percentile 29520    95% UPL 29490
   95% Chebyshev UPL 40974

90% Percentile 13764    95% Percentile Bootstrap UTL with   90% Coverage 23120
95% Percentile 18442    95% BCA Bootstrap UTL with   90% Coverage 21300

Assuming Gamma Distribution    95% UTL with   90% Coverage 21300

5% K-S Critical Value 0.166 99% Percentile 34222
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.784 90% Percentile 12130
K-S Test Statistic 0.123 95% Percentile 18510

A-D Test Statistic 0.533 Nonparametric Statistics

MLE of Standard Deviation 6388
nu star 46.3

Theta Star 7273
MLE of Mean 5612

Gamma Distribution Test Data Distribution Test
k star 0.772 Data appear Gamma Distributed at 5% Significance Level



Table 2
ProUCL Output

1 0 8 9

1 0 9 0

1 0 9 1

1 0 9 2

1 0 9 3

1 0 9 4

1 0 9 5

1 0 9 6

1 0 9 7

1 0 9 8

1 0 9 9

1 1 0 0

1 1 0 1

1 1 0 2

1 1 0 3

1 1 0 4

1 1 0 5

1 1 0 6

1 1 0 7

1 1 0 8

1 1 0 9

1 1 1 0

1 1 1 1

1 1 1 2

1 1 1 3

1 1 1 4

1 1 1 5

1 1 1 6

1 1 1 7

1 1 1 8

1 1 1 9

1 1 2 0

1 1 2 1

1 1 2 2

1 1 2 3

1 1 2 4

1 1 2 5

1 1 2 6

1 1 2 7

1 1 2 8

1 1 2 9

1 1 3 0

1 1 3 1

1 1 3 2

1 1 3 3

1 1 3 4

1 1 3 5

1 1 3 6

1 1 3 7

1 1 3 8

1 1 3 9

1 1 4 0

1 1 4 1

1 1 4 2

1 1 4 3

1 1 4 4

1 1 4 5

1 1 4 6

1 1 4 7

1 1 4 8

1 1 4 9

1 1 5 0

1 1 5 1

1 1 5 2

A B C D E F G H I J K L

99% Percentile (z) 3547 99% Percentile (z) 1921

90% Percentile (z) 201.2 90% Percentile (z) 990.9
95% Percentile (z) 1365 95% Percentile (z) 1247

   95% Bootstrap (%) UTL with   90% Coverage 1290
   95% UPL (t) 1431    95% UPL (t) 1264

   95% UTL with   90% Coverage 920.5    95% UTL with   90% Coverage 1142
   95% BCA UTL with   90% Coverage 1290

Mean -3903 Mean in Original Scale 570.9
SD 3203 SD in Original Scale 612.1

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 1604 95% Percentile (z) 1377
99% Percentile (z) 2025 99% Percentile (z) 2212

   95% UPL (t) 1616    95% UPL (t) 1397
90% Percentile (z) 1379 90% Percentile (z) 1070

SD 619.1 SD (Log Scale) 0.695
   95% UTL   90% Coverage 1518    95% UTL   90% Coverage 1251

DL/2 Substitution Method DL/2 Substitution Method
Mean 585.2 Mean (Log Scale) 6.084

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.253 Lilliefors Test Statistic 0.107
5% Lilliefors Critical Value 0.102 5% Lilliefors Critical Value 0.102

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.52%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 111
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 4

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 194 Minimum Non-Detect 5.268
Maximum Non-Detect 1900 Maximum Non-Detect 7.55

Mean of Detected 702.9 Mean of Detected 6.274
SD of Detected 723 SD of Detected 0.677

Minimum Detected 222 Minimum Detected 5.403
Maximum Detected 4830 Maximum Detected 8.483

Tolerance Factor 1.506 Percent Non-Detects 34.78%

Raw Statistics Log-transformed Statistics

Number of Valid Data 115 Number of Detected Data 75
Number of Distinct Detected Data 72 Number of Non-Detect Data 40

M|MG/KG|CALCIUM| (so_ss)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 1664
   95% HW Approx. Gamma UTL with   90% Coverage 1680

   95% WH Approx. Gamma UPL 1755 Upper Threshold Limit Based upon IQR 2273
   95% HW Approx. Gamma UPL 1777

99% Percentile 2217    95% UPL 1689
   95% Chebyshev UPL 2774

90% Percentile 1525    95% Percentile Bootstrap UTL with   90% Coverage 1651
95% Percentile 1747    95% BCA Bootstrap UTL with   90% Coverage 1651

Assuming Gamma Distribution    95% UTL with   90% Coverage 1650

5% K-S Critical Value 0.0896 99% Percentile 1850
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.754 90% Percentile 1553
K-S Test Statistic 0.111 95% Percentile 1662



Table 2
ProUCL Output

1 1 5 3

1 1 5 4

1 1 5 5

1 1 5 6

1 1 5 7

1 1 5 8

1 1 5 9

1 1 6 0

1 1 6 1

1 1 6 2

1 1 6 3

1 1 6 4

1 1 6 5

1 1 6 6

1 1 6 7

1 1 6 8

1 1 6 9

1 1 7 0

1 1 7 1

1 1 7 2

1 1 7 3

1 1 7 4

1 1 7 5

1 1 7 6

1 1 7 7

1 1 7 8

1 1 7 9

1 1 8 0

1 1 8 1

1 1 8 2

1 1 8 3

1 1 8 4

1 1 8 5

1 1 8 6

1 1 8 7

1 1 8 8

1 1 8 9

1 1 9 0

1 1 9 1

1 1 9 2

1 1 9 3

1 1 9 4

1 1 9 5

1 1 9 6

1 1 9 7

1 1 9 8

1 1 9 9

1 2 0 0

1 2 0 1

1 2 0 2

1 2 0 3

1 2 0 4

1 2 0 5

1 2 0 6

1 2 0 7

1 2 0 8

1 2 0 9

1 2 1 0

1 2 1 1

1 2 1 2

1 2 1 3

1 2 1 4

1 2 1 5

1 2 1 6

A B C D E F G H I J K L

SD 3.983 SD in Original Scale 3.781
   95% UTL with   90% Coverage 15.45    95% UTL with   90% Coverage 17.28

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 8.371 Mean in Original Scale 8.501

99% Percentile (z) 17.59 99% Percentile (z) 46.28

90% Percentile (z) 13.47 90% Percentile (z) 19.87
95% Percentile (z) 14.9 95% Percentile (z) 26.66

   95% UTL   90% Coverage 15.42    95% UTL   90% Coverage 29.67
   95% UPL (t) 15.23    95% UPL (t) 28.5

Mean 8.414 Mean (Log Scale) 1.952
SD 3.943 SD (Log Scale) 0.809

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.926 5% Shapiro Wilk Critical Value 0.926
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.93 Shapiro Wilk Test Statistic 0.974

Maximum Non-Detect 0.35 Maximum Non-Detect -1.05

SD of Detected 3.687 SD of Detected 0.417
Minimum Non-Detect 0.35 Minimum Non-Detect -1.05

Maximum Detected 18.1 Maximum Detected 2.896
Mean of Detected 8.698 Mean of Detected 2.079

Raw Statistics Log-transformed Statistics
Minimum Detected 3.7 Minimum Detected 1.308

Number of Distinct Detected Data 27 Number of Non-Detect Data 1
Tolerance Factor 1.777 Percent Non-Detects 3.33%

M|MG/KG|CHROMIUM| (br_na)

General Statistics
Number of Valid Data 30 Number of Detected Data 29

99% Percentile 3389

Note: DL/2 is not a recommended method.

90% Percentile 1500    95% HW Approx. Gamma UTL with   90% Coverage 1640
95% Percentile 2055

   95% Percentile of Chisquare (2k) 4.524    95% Hawkins Wixley (HW) Approx. Gamma UPL 1847
   95% WH Approx. Gamma UTL with    90% Coverage 1458

Theta star 908.4 Gamma ROS Limits with Extrapolated Data
Nu star 148.4    95% Wilson Hilferty (WH) Approx. Gamma UPL 1612

SD 616 99% Percentile (z) 2002
k star 0.645

Mean 586.2 90% Percentile (z) 1363
Median 452.4 95% Percentile (z) 1585

Assuming Gamma Distribution    95% KM Chebyshev UPL 3258
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 1598

Data not Gamma Distributed at 5% Significance Level SE of Mean 58.12
   95% KM UTL with    90% Coverage 1500

K-S Test Statistic 0.165 Mean 578.7
5% K-S Critical Value 0.105 SD 611.9

A-D Test Statistic 3.435 Nonparametric Statistics
5% A-D Critical Value 0.764 Kaplan-Meier (KM) Method

nu star 279.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 1.862 Data do not follow a Discernable Distribution (0.05)

Theta Star 377.4



Table 2
ProUCL Output

1 2 1 7

1 2 1 8

1 2 1 9

1 2 2 0

1 2 2 1

1 2 2 2

1 2 2 3

1 2 2 4

1 2 2 5

1 2 2 6

1 2 2 7

1 2 2 8

1 2 2 9

1 2 3 0

1 2 3 1

1 2 3 2

1 2 3 3

1 2 3 4

1 2 3 5

1 2 3 6

1 2 3 7

1 2 3 8

1 2 3 9

1 2 4 0

1 2 4 1

1 2 4 2

1 2 4 3

1 2 4 4

1 2 4 5

1 2 4 6

1 2 4 7

1 2 4 8

1 2 4 9

1 2 5 0

1 2 5 1

1 2 5 2

1 2 5 3

1 2 5 4

1 2 5 5

1 2 5 6

1 2 5 7

1 2 5 8

1 2 5 9

1 2 6 0

1 2 6 1

1 2 6 2

1 2 6 3

1 2 6 4

1 2 6 5

1 2 6 6

1 2 6 7

1 2 6 8

1 2 6 9

1 2 7 0

1 2 7 1

1 2 7 2

1 2 7 3

1 2 7 4

1 2 7 5

1 2 7 6

1 2 7 7

1 2 7 8

1 2 7 9

1 2 8 0

A B C D E F G H I J K L

95% Percentile (z) 17.61 95% Percentile (z) 18.56

   95% UPL (t) 17.67    95% UPL (t) 18.65
90% Percentile (z) 16.65 90% Percentile (z) 17.14

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 17.29    95% UTL with   90% Coverage 18.07

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.0857 Lilliefors Test Statistic 0.124

Skewness -0.225

Background Statistics

SD 2.647 SD 0.218
Coefficient of Variation 0.2

Third Quartile 15 Third Quartile 2.708
Mean 13.26 Mean 2.563

First Quartile 11.9 First Quartile 2.477
Median 13.45 Median 2.599

Maximum 21.3 Maximum 3.059
Second Largest 18.8 Second Largest 2.934

Raw Statistics Log-Transformed Statistics
Minimum 6.2 Minimum 1.825

General Statistics
Total Number of Observations 100 Number of Distinct Observations 59

Tolerance Factor 1.524

Note: DL/2 is not a recommended method.

M|MG/KG|CHROMIUM| (so_sb)

95% Percentile 25.96
99% Percentile 40.42

   95% WH Approx. Gamma UTL with    90% Coverage 21.22
90% Percentile 19.77    95% HW Approx. Gamma UTL with   90% Coverage 25.9

Nu star 55.11    95% Wilson Hilferty (WH) Approx. Gamma UPL 20.7
   95% Percentile of Chisquare (2k) 5.672    95% Hawkins Wixley (HW) Approx. Gamma UPL 25.11

k star 0.919
Theta star 9.154 Gamma ROS Limits with Extrapolated Data

Median 7.8 95% Percentile (z) 14.57
SD 3.956 99% Percentile (z) 17.08

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 14.88
Mean 8.408 90% Percentile (z) 13.24

   95% KM UTL with    90% Coverage 15.06
Assuming Gamma Distribution    95% KM Chebyshev UPL 24.81

5% K-S Critical Value 0.163 SD 3.674
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.683

5% A-D Critical Value 0.747 Kaplan-Meier (KM) Method
K-S Test Statistic 0.0851 Mean 8.532

A-D Test Statistic 0.272 Nonparametric Statistics

Theta Star 1.579
nu star 319.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 5.509 Data appear Normal at 5% Significance Level

95% Percentile (z) 14.92 95% Percentile (z) 16.27
99% Percentile (z) 17.64 99% Percentile (z) 22.16

   95% UPL (t) 15.25    95% UPL (t) 16.89
90% Percentile (z) 13.47 90% Percentile (z) 13.8

   95% BCA UTL with   90% Coverage 16.84
   95% Bootstrap (%) UTL with   90% Coverage 16.84



Table 2
ProUCL Output

1 2 8 1

1 2 8 2

1 2 8 3

1 2 8 4

1 2 8 5

1 2 8 6

1 2 8 7

1 2 8 8

1 2 8 9

1 2 9 0

1 2 9 1

1 2 9 2

1 2 9 3

1 2 9 4

1 2 9 5

1 2 9 6

1 2 9 7

1 2 9 8

1 2 9 9

1 3 0 0

1 3 0 1

1 3 0 2

1 3 0 3

1 3 0 4

1 3 0 5

1 3 0 6

1 3 0 7

1 3 0 8

1 3 0 9

1 3 1 0

1 3 1 1

1 3 1 2

1 3 1 3

1 3 1 4

1 3 1 5

1 3 1 6

1 3 1 7

1 3 1 8

1 3 1 9

1 3 2 0

1 3 2 1

1 3 2 2

1 3 2 3

1 3 2 4

1 3 2 5

1 3 2 6

1 3 2 7

1 3 2 8

1 3 2 9

1 3 3 0

1 3 3 1

1 3 3 2

1 3 3 3

1 3 3 4

1 3 3 5

1 3 3 6

1 3 3 7

1 3 3 8

1 3 3 9

1 3 4 0

1 3 4 1

1 3 4 2

1 3 4 3

1 3 4 4

A B C D E F G H I J K L

MLE of Standard Deviation 3.848
nu star 1947

Theta Star 1.323
MLE of Mean 11.2

Gamma Distribution Test Data Distribution Test
k star 8.465 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 17.32 95% Percentile (z) 18.92
99% Percentile (z) 19.86 99% Percentile (z) 24.1

   95% UPL (t) 17.4    95% UPL (t) 19.06
90% Percentile (z) 15.97 90% Percentile (z) 16.64

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 16.81    95% UTL with   90% Coverage 18.02

Lilliefors Critical Value 0.0826 Lilliefors Critical Value 0.0826
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.083 Lilliefors Test Statistic 0.149

Skewness 0.594

Background Statistics

SD 3.724 SD 0.355
Coefficient of Variation 0.333

Third Quartile 13.7 Third Quartile 2.617
Mean 11.2 Mean 2.357

First Quartile 8 First Quartile 2.079
Median 11.7 Median 2.46

Maximum 28.2 Maximum 3.339
Second Largest 17.4 Second Largest 2.856

Raw Statistics Log-Transformed Statistics
Minimum 4.8 Minimum 1.569

Total Number of Observations 115 Number of Distinct Observations 72
Tolerance Factor 1.506

M|MG/KG|CHROMIUM| (so_ss)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 17.73
   95% HW Approx. Gamma UTL with   90% Coverage 17.81

   95% WH Approx. Gamma UPL 18.22 Upper Threshold Limit Based upon IQR 19.65
   95% HW Approx. Gamma UPL 18.32

99% Percentile 20.65    95% UPL 17.18
   95% Chebyshev UPL 24.85

90% Percentile 16.96    95% Percentile Bootstrap UTL with   90% Coverage 16.71
95% Percentile 18.19    95% BCA Bootstrap UTL with   90% Coverage 16.71

Assuming Gamma Distribution    95% UTL with   90% Coverage 16.7

5% K-S Critical Value 0.0892 99% Percentile 18.83
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.75 90% Percentile 16.03
K-S Test Statistic 0.111 95% Percentile 16.82

A-D Test Statistic 1.54 Nonparametric Statistics

MLE of Standard Deviation 2.809
nu star 4453

Theta Star 0.595
MLE of Mean 13.26

Gamma Distribution Test Data Distribution Test
k star 22.27 Data appear Normal at 5% Significance Level

99% Percentile (z) 19.42 99% Percentile (z) 21.52



Table 2
ProUCL Output

1 3 4 5

1 3 4 6

1 3 4 7

1 3 4 8

1 3 4 9

1 3 5 0

1 3 5 1

1 3 5 2

1 3 5 3

1 3 5 4

1 3 5 5

1 3 5 6

1 3 5 7

1 3 5 8

1 3 5 9

1 3 6 0

1 3 6 1

1 3 6 2

1 3 6 3

1 3 6 4

1 3 6 5

1 3 6 6

1 3 6 7

1 3 6 8

1 3 6 9

1 3 7 0

1 3 7 1

1 3 7 2

1 3 7 3

1 3 7 4

1 3 7 5

1 3 7 6

1 3 7 7

1 3 7 8

1 3 7 9

1 3 8 0

1 3 8 1

1 3 8 2

1 3 8 3

1 3 8 4

1 3 8 5

1 3 8 6

1 3 8 7

1 3 8 8

1 3 8 9

1 3 9 0

1 3 9 1

1 3 9 2

1 3 9 3

1 3 9 4

1 3 9 5

1 3 9 6

1 3 9 7

1 3 9 8

1 3 9 9

1 4 0 0

1 4 0 1

1 4 0 2

1 4 0 3

1 4 0 4

1 4 0 5

1 4 0 6

1 4 0 7

1 4 0 8

A B C D E F G H I J K L

Assuming Gamma Distribution    95% UTL with   90% Coverage 31.7

5% K-S Critical Value 0.162 99% Percentile 35.68
Data follow Appx. Gamma Distribution at 5% Significance Leve

5% A-D Critical Value 0.756 90% Percentile 20.76
K-S Test Statistic 0.146 95% Percentile 31.48

A-D Test Statistic 1.118 Nonparametric Statistics

MLE of Standard Deviation 9.554
nu star 131.5

Theta Star 6.453
MLE of Mean 14.15

Gamma Distribution Test Data Distribution Test
k star 2.192 Data Follow Appr. Gamma Distribution at 5% Significance Leve

95% Percentile (z) 27.35 95% Percentile (z) 46.18
99% Percentile (z) 32.82 99% Percentile (z) 82.65

   95% UPL (t) 28.01    95% UPL (t) 49.55
90% Percentile (z) 24.43 90% Percentile (z) 33.86

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 28.41    95% UTL with   90% Coverage 51.7

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.891 Shapiro Wilk Test Statistic 0.767

Skewness 1.18

Background Statistics

SD 8.029 SD 0.854
Coefficient of Variation 0.568

Third Quartile 16.38 Third Quartile 2.795
Mean 14.15 Mean 2.428

First Quartile 9.263 First Quartile 2.226
Median 13.95 Median 2.635

Maximum 37.3 Maximum 3.619
Second Largest 31.7 Second Largest 3.456

Raw Statistics Log-Transformed Statistics
Minimum 0.35 Minimum -1.05

Total Number of Observations 30 Number of Distinct Observations 27
Tolerance Factor 1.777

M|MG/KG|COBALT| (br_na)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 17.4
   95% HW Approx. Gamma UTL with   90% Coverage 17.53

   95% WH Approx. Gamma UPL 18.23 Upper Threshold Limit Based upon IQR 22.25
   95% HW Approx. Gamma UPL 18.41

99% Percentile 22.03    95% UPL 16.14
   95% Chebyshev UPL 27.5

90% Percentile 16.32    95% Percentile Bootstrap UTL with   90% Coverage 16
95% Percentile 18.18    95% BCA Bootstrap UTL with   90% Coverage 15.92

Assuming Gamma Distribution    95% UTL with   90% Coverage 16

5% K-S Critical Value 0.0856 99% Percentile 17.36
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.753 90% Percentile 15.26
K-S Test Statistic 0.128 95% Percentile 16

A-D Test Statistic 2.006 Nonparametric Statistics



Table 2
ProUCL Output

1 4 0 9

1 4 1 0

1 4 1 1

1 4 1 2

1 4 1 3

1 4 1 4

1 4 1 5

1 4 1 6

1 4 1 7

1 4 1 8

1 4 1 9

1 4 2 0

1 4 2 1

1 4 2 2

1 4 2 3

1 4 2 4

1 4 2 5

1 4 2 6

1 4 2 7

1 4 2 8

1 4 2 9

1 4 3 0

1 4 3 1

1 4 3 2

1 4 3 3

1 4 3 4

1 4 3 5

1 4 3 6

1 4 3 7

1 4 3 8

1 4 3 9

1 4 4 0

1 4 4 1

1 4 4 2

1 4 4 3

1 4 4 4

1 4 4 5

1 4 4 6

1 4 4 7

1 4 4 8

1 4 4 9

1 4 5 0

1 4 5 1

1 4 5 2

1 4 5 3

1 4 5 4

1 4 5 5

1 4 5 6

1 4 5 7

1 4 5 8

1 4 5 9

1 4 6 0

1 4 6 1

1 4 6 2

1 4 6 3

1 4 6 4

1 4 6 5

1 4 6 6

1 4 6 7

1 4 6 8

1 4 6 9

1 4 7 0

1 4 7 1

1 4 7 2

A B C D E F G H I J K L

   95% WH Approx. Gamma UTL with   90% Coverage 15.53
   95% HW Approx. Gamma UTL with   90% Coverage 15.6

   95% WH Approx. Gamma UPL 16.23 Upper Threshold Limit Based upon IQR 19.76
   95% HW Approx. Gamma UPL 16.33

99% Percentile 19.74    95% UPL 17.09
   95% Chebyshev UPL 25.44

90% Percentile 14.47    95% Percentile Bootstrap UTL with   90% Coverage 16.8
95% Percentile 16.18    95% BCA Bootstrap UTL with   90% Coverage 16.8

Assuming Gamma Distribution    95% UTL with   90% Coverage 16.8

5% K-S Critical Value 0.0895 99% Percentile 17.72
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.753 90% Percentile 14.81
K-S Test Statistic 0.101 95% Percentile 16.82

A-D Test Statistic 0.917 Nonparametric Statistics

MLE of Standard Deviation 3.512
nu star 1552

Theta Star 1.261
MLE of Mean 9.784

Gamma Distribution Test Data Distribution Test
k star 7.76 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 15.66 95% Percentile (z) 16.55
99% Percentile (z) 18.1 99% Percentile (z) 21.13

   95% UPL (t) 15.75    95% UPL (t) 16.69
90% Percentile (z) 14.36 90% Percentile (z) 14.53

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 15.23    95% UTL with   90% Coverage 15.85

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.117 Lilliefors Test Statistic 0.097

Skewness 0.719

Background Statistics

SD 3.573 SD 0.358
Coefficient of Variation 0.365

Third Quartile 11.93 Third Quartile 2.479
Mean 9.784 Mean 2.217

First Quartile 6.7 First Quartile 1.902
Median 8.875 Median 2.183

Maximum 19.9 Maximum 2.991
Second Largest 17.7 Second Largest 2.874

Raw Statistics Log-Transformed Statistics
Minimum 4.6 Minimum 1.526

Total Number of Observations 100 Number of Distinct Observations 72
Tolerance Factor 1.524

M|MG/KG|COBALT| (so_sb)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 33.74
   95% HW Approx. Gamma UTL with   90% Coverage 35.94

   95% WH Approx. Gamma UPL 32.95 Upper Threshold Limit Based upon IQR 27.04
   95% HW Approx. Gamma UPL 35

99% Percentile 45.12    95% UPL 34.22
   95% Chebyshev UPL 49.72

90% Percentile 26.93    95% Percentile Bootstrap UTL with   90% Coverage 31.81
95% Percentile 32.6    95% BCA Bootstrap UTL with   90% Coverage 31.81



Table 2
ProUCL Output

1 4 7 3

1 4 7 4

1 4 7 5

1 4 7 6

1 4 7 7

1 4 7 8

1 4 7 9

1 4 8 0

1 4 8 1

1 4 8 2

1 4 8 3

1 4 8 4

1 4 8 5

1 4 8 6

1 4 8 7

1 4 8 8

1 4 8 9

1 4 9 0

1 4 9 1

1 4 9 2

1 4 9 3

1 4 9 4

1 4 9 5

1 4 9 6

1 4 9 7

1 4 9 8

1 4 9 9

1 5 0 0

1 5 0 1

1 5 0 2

1 5 0 3

1 5 0 4

1 5 0 5

1 5 0 6

1 5 0 7

1 5 0 8

1 5 0 9

1 5 1 0

1 5 1 1

1 5 1 2

1 5 1 3

1 5 1 4

1 5 1 5

1 5 1 6

1 5 1 7

1 5 1 8

1 5 1 9

1 5 2 0

1 5 2 1

1 5 2 2

1 5 2 3

1 5 2 4

1 5 2 5

1 5 2 6

1 5 2 7

1 5 2 8

1 5 2 9

1 5 3 0

1 5 3 1

1 5 3 2

1 5 3 3

1 5 3 4

1 5 3 5

1 5 3 6

A B C D E F G H I J K L

Total Number of Observations 30 Number of Distinct Observations 29
Tolerance Factor 1.777

M|MG/KG|COPPER| (br_na)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 8.303
   95% HW Approx. Gamma UTL with   90% Coverage 8.397

   95% WH Approx. Gamma UPL 8.89 Upper Threshold Limit Based upon IQR 11.48
   95% HW Approx. Gamma UPL 9.03

99% Percentile 11.68    95% UPL 8.16
   95% Chebyshev UPL 14.9

90% Percentile 7.562    95% Percentile Bootstrap UTL with   90% Coverage 7.7
95% Percentile 8.867    95% BCA Bootstrap UTL with   90% Coverage 7.7

Assuming Gamma Distribution    95% UTL with   90% Coverage 7.7

5% K-S Critical Value 0.086 99% Percentile 11.83
Data follow Appx. Gamma Distribution at 5% Significance Leve

5% A-D Critical Value 0.758 90% Percentile 7.32
K-S Test Statistic 0.0686 95% Percentile 7.89

A-D Test Statistic 0.797 Nonparametric Statistics

MLE of Standard Deviation 2.372
nu star 785.1

Theta Star 1.284
MLE of Mean 4.382

Gamma Distribution Test Data Distribution Test
k star 3.414 Data Follow Appr. Gamma Distribution at 5% Significance Leve

95% Percentile (z) 8.332 95% Percentile (z) 9.527
99% Percentile (z) 9.969 99% Percentile (z) 13.98

   95% UPL (t) 8.382    95% UPL (t) 9.639
90% Percentile (z) 7.46 90% Percentile (z) 7.764

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 7.999    95% UTL with   90% Coverage 8.811

Lilliefors Critical Value 0.0826 Lilliefors Critical Value 0.0826
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.0995 Lilliefors Test Statistic 0.0973

Skewness 1.102

Background Statistics

SD 2.402 SD 0.563
Coefficient of Variation 0.548

Third Quartile 6 Third Quartile 1.792
Mean 4.382 Mean 1.328

First Quartile 2.35 First Quartile 0.854
Median 4.2 Median 1.435

Maximum 13.8 Maximum 2.625
Second Largest 11.9 Second Largest 2.477

Raw Statistics Log-Transformed Statistics
Minimum 0.85 Minimum -0.163

Total Number of Observations 115 Number of Distinct Observations 62
Tolerance Factor 1.506

M|MG/KG|COBALT| (so_ss)

General Statistics



Table 2
ProUCL Output

1 5 3 7

1 5 3 8

1 5 3 9

1 5 4 0

1 5 4 1

1 5 4 2

1 5 4 3

1 5 4 4

1 5 4 5

1 5 4 6

1 5 4 7

1 5 4 8

1 5 4 9

1 5 5 0

1 5 5 1

1 5 5 2

1 5 5 3

1 5 5 4

1 5 5 5

1 5 5 6

1 5 5 7

1 5 5 8

1 5 5 9

1 5 6 0

1 5 6 1

1 5 6 2

1 5 6 3

1 5 6 4

1 5 6 5

1 5 6 6

1 5 6 7

1 5 6 8

1 5 6 9

1 5 7 0

1 5 7 1

1 5 7 2

1 5 7 3

1 5 7 4

1 5 7 5

1 5 7 6

1 5 7 7

1 5 7 8

1 5 7 9

1 5 8 0

1 5 8 1

1 5 8 2

1 5 8 3

1 5 8 4

1 5 8 5

1 5 8 6

1 5 8 7

1 5 8 8

1 5 8 9

1 5 9 0

1 5 9 1

1 5 9 2

1 5 9 3

1 5 9 4

1 5 9 5

1 5 9 6

1 5 9 7

1 5 9 8

1 5 9 9

1 6 0 0

A B C D E F G H I J K L

Third Quartile 17.5 Third Quartile 2.862

First Quartile 11.48 First Quartile 2.44
Median 14 Median 2.639

Maximum 43.7 Maximum 3.777
Second Largest 30.5 Second Largest 3.418

Raw Statistics Log-Transformed Statistics
Minimum 6.1 Minimum 1.808

Total Number of Observations 100 Number of Distinct Observations 75
Tolerance Factor 1.524

M|MG/KG|COPPER| (so_sb)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 51.42
   95% HW Approx. Gamma UTL with   90% Coverage 53.83

   95% WH Approx. Gamma UPL 50.06 Upper Threshold Limit Based upon IQR 45.48
   95% HW Approx. Gamma UPL 52.26

99% Percentile 70.36    95% UPL 56.32
   95% Chebyshev UPL 84.29

90% Percentile 39.73    95% Percentile Bootstrap UTL with   90% Coverage 53.97
95% Percentile 49.18    95% BCA Bootstrap UTL with   90% Coverage 53.3

Assuming Gamma Distribution    95% UTL with   90% Coverage 53.3

5% K-S Critical Value 0.162 99% Percentile 58.06
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.76 90% Percentile 38.93
K-S Test Statistic 0.0903 95% Percentile 51.01

A-D Test Statistic 0.267 Nonparametric Statistics

MLE of Standard Deviation 15.13
nu star 100.6

Theta Star 11.68
MLE of Mean 19.59

Gamma Distribution Test Data Distribution Test
k star 1.676 Data appear Gamma Distributed at 5% Significance Level

95% Percentile (z) 43.61 95% Percentile (z) 62.33
99% Percentile (z) 53.56 99% Percentile (z) 113.8

   95% UPL (t) 44.81    95% UPL (t) 67.03
90% Percentile (z) 38.3 90% Percentile (z) 45.21

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 45.54    95% UTL with   90% Coverage 70.05

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.871 Shapiro Wilk Test Statistic 0.916

Skewness 1.337

Background Statistics

SD 14.6 SD 0.884
Coefficient of Variation 0.746

Third Quartile 23.95 Third Quartile 3.176
Mean 19.59 Mean 2.679

First Quartile 9.6 First Quartile 2.261
Median 16.15 Median 2.782

Maximum 60 Maximum 4.094
Second Largest 53.3 Second Largest 3.976

Raw Statistics Log-Transformed Statistics
Minimum 0.68 Minimum -0.386



Table 2
ProUCL Output

1 6 0 1

1 6 0 2

1 6 0 3

1 6 0 4

1 6 0 5

1 6 0 6

1 6 0 7

1 6 0 8

1 6 0 9

1 6 1 0

1 6 1 1

1 6 1 2

1 6 1 3

1 6 1 4

1 6 1 5

1 6 1 6

1 6 1 7

1 6 1 8

1 6 1 9

1 6 2 0

1 6 2 1

1 6 2 2

1 6 2 3

1 6 2 4

1 6 2 5

1 6 2 6

1 6 2 7

1 6 2 8

1 6 2 9

1 6 3 0

1 6 3 1

1 6 3 2

1 6 3 3

1 6 3 4

1 6 3 5

1 6 3 6

1 6 3 7

1 6 3 8

1 6 3 9

1 6 4 0

1 6 4 1

1 6 4 2

1 6 4 3

1 6 4 4

1 6 4 5

1 6 4 6

1 6 4 7

1 6 4 8

1 6 4 9

1 6 5 0

1 6 5 1

1 6 5 2

1 6 5 3

1 6 5 4

1 6 5 5

1 6 5 6

1 6 5 7

1 6 5 8

1 6 5 9

1 6 6 0

1 6 6 1

1 6 6 2

1 6 6 3

1 6 6 4

A B C D E F G H I J K L

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.39%

Background Statistics

Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 112
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 3

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 2.4 Minimum Non-Detect 0.875
Maximum Non-Detect 18.2 Maximum Non-Detect 2.901

Mean of Detected 7.051 Mean of Detected 1.799
SD of Detected 4.231 SD of Detected 0.551

Minimum Detected 1.6 Minimum Detected 0.47
Maximum Detected 20.3 Maximum Detected 3.011

Tolerance Factor 1.506 Percent Non-Detects 34.78%

Raw Statistics Log-transformed Statistics

Number of Valid Data 115 Number of Detected Data 75
Number of Distinct Detected Data 54 Number of Non-Detect Data 40

M|MG/KG|COPPER| (so_ss)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 23.38
   95% HW Approx. Gamma UTL with   90% Coverage 23.42

   95% WH Approx. Gamma UPL 24.36 Upper Threshold Limit Based upon IQR 26.54
   95% HW Approx. Gamma UPL 24.44

99% Percentile 29.36    95% UPL 24.69
   95% Chebyshev UPL 39.13

90% Percentile 21.89    95% Percentile Bootstrap UTL with   90% Coverage 23.68
95% Percentile 24.33    95% BCA Bootstrap UTL with   90% Coverage 23.68

Assuming Gamma Distribution    95% UTL with   90% Coverage 23.6

5% K-S Critical Value 0.0894 99% Percentile 30.63
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.753 90% Percentile 21.21
K-S Test Statistic 0.068 95% Percentile 24.42

A-D Test Statistic 0.613 Nonparametric Statistics

MLE of Standard Deviation 5.075
nu star 1777

Theta Star 1.703
MLE of Mean 15.13

Gamma Distribution Test Data Distribution Test
k star 8.886 Data appear Gamma Distributed at 5% Significance Level

95% Percentile (z) 24.14 95% Percentile (z) 24.6
99% Percentile (z) 27.88 99% Percentile (z) 30.79

   95% UPL (t) 24.27    95% UPL (t) 24.79
90% Percentile (z) 22.15 90% Percentile (z) 21.83

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 23.48    95% UTL with   90% Coverage 23.64

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.108 Lilliefors Test Statistic 0.0466

Skewness 1.859

Background Statistics

SD 5.479 SD 0.329
Coefficient of Variation 0.362

Mean 15.13 Mean 2.661



Table 2
ProUCL Output

1 6 6 5

1 6 6 6

1 6 6 7

1 6 6 8

1 6 6 9

1 6 7 0

1 6 7 1

1 6 7 2

1 6 7 3

1 6 7 4

1 6 7 5

1 6 7 6

1 6 7 7

1 6 7 8

1 6 7 9

1 6 8 0

1 6 8 1

1 6 8 2

1 6 8 3

1 6 8 4

1 6 8 5

1 6 8 6

1 6 8 7

1 6 8 8

1 6 8 9

1 6 9 0

1 6 9 1

1 6 9 2

1 6 9 3

1 6 9 4

1 6 9 5

1 6 9 6

1 6 9 7

1 6 9 8

1 6 9 9

1 7 0 0

1 7 0 1

1 7 0 2

1 7 0 3

1 7 0 4

1 7 0 5

1 7 0 6

1 7 0 7

1 7 0 8

1 7 0 9

1 7 1 0

1 7 1 1

1 7 1 2

1 7 1 3

1 7 1 4

1 7 1 5

1 7 1 6

1 7 1 7

1 7 1 8

1 7 1 9

1 7 2 0

1 7 2 1

1 7 2 2

1 7 2 3

1 7 2 4

1 7 2 5

1 7 2 6

1 7 2 7

1 7 2 8

A B C D E F G H I J K L

Second Largest 47000 Second Largest 10.76

Minimum 2040 Minimum 7.621
Maximum 61600 Maximum 11.03

Tolerance Factor 1.777

Raw Statistics Log-Transformed Statistics

M|MG/KG|IRON| (br_na)

General Statistics
Total Number of Observations 30 Number of Distinct Observations 29

99% Percentile 21

Note: DL/2 is not a recommended method.

90% Percentile 12.35    95% HW Approx. Gamma UTL with   90% Coverage 13.3
95% Percentile 15.04

   95% Percentile of Chisquare (2k) 9.619    95% Hawkins Wixley (HW) Approx. Gamma UPL 14.42
   95% WH Approx. Gamma UTL with    90% Coverage 12.53

Theta star 3.128 Gamma ROS Limits with Extrapolated Data
Nu star 469.3    95% Wilson Hilferty (WH) Approx. Gamma UPL 13.46

SD 3.663 99% Percentile (z) 14.97
k star 2.041

Mean 6.383 90% Percentile (z) 10.98
Median 5.7 95% Percentile (z) 12.37

Assuming Gamma Distribution    95% KM Chebyshev UPL 22.78
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 12.45

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.374
   95% KM UTL with    90% Coverage 11.84

K-S Test Statistic 0.123 Mean 6.102
5% K-S Critical Value 0.104 SD 3.81

A-D Test Statistic 1.116 Nonparametric Statistics
5% A-D Critical Value 0.757 Kaplan-Meier (KM) Method

nu star 491.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 3.279 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.15

99% Percentile (z) 19.85 99% Percentile (z) 16.84

90% Percentile (z) 15.46 90% Percentile (z) 10.01
95% Percentile (z) 16.98 95% Percentile (z) 12

   95% Bootstrap (%) UTL with   90% Coverage 13.12
   95% UPL (t) 17.07    95% UPL (t) 12.12

   95% UTL with   90% Coverage 16.4    95% UTL with   90% Coverage 11.2
   95% BCA UTL with   90% Coverage 12.46

Mean 10.08 Mean in Original Scale 6.066
SD 4.2 SD in Original Scale 3.697

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 12.38 95% Percentile (z) 13.02
99% Percentile (z) 15 99% Percentile (z) 19.11

   95% UPL (t) 12.46    95% UPL (t) 13.17
90% Percentile (z) 10.99 90% Percentile (z) 10.61

SD 3.837 SD (Log Scale) 0.563
   95% UTL   90% Coverage 11.85    95% UTL   90% Coverage 12.04

DL/2 Substitution Method DL/2 Substitution Method
Mean 6.07 Mean (Log Scale) 1.64

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.154 Lilliefors Test Statistic 0.103
5% Lilliefors Critical Value 0.102 5% Lilliefors Critical Value 0.102

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only



Table 2
ProUCL Output

1 7 2 9

1 7 3 0

1 7 3 1

1 7 3 2

1 7 3 3

1 7 3 4

1 7 3 5

1 7 3 6

1 7 3 7

1 7 3 8

1 7 3 9

1 7 4 0

1 7 4 1

1 7 4 2

1 7 4 3

1 7 4 4

1 7 4 5

1 7 4 6

1 7 4 7

1 7 4 8

1 7 4 9

1 7 5 0

1 7 5 1

1 7 5 2

1 7 5 3

1 7 5 4

1 7 5 5

1 7 5 6

1 7 5 7

1 7 5 8

1 7 5 9

1 7 6 0

1 7 6 1

1 7 6 2

1 7 6 3

1 7 6 4

1 7 6 5

1 7 6 6

1 7 6 7

1 7 6 8

1 7 6 9

1 7 7 0

1 7 7 1

1 7 7 2

1 7 7 3

1 7 7 4

1 7 7 5

1 7 7 6

1 7 7 7

1 7 7 8

1 7 7 9

1 7 8 0

1 7 8 1

1 7 8 2

1 7 8 3

1 7 8 4

1 7 8 5

1 7 8 6

1 7 8 7

1 7 8 8

1 7 8 9

1 7 9 0

1 7 9 1

1 7 9 2

A B C D E F G H I J K L

Skewness 0.737

SD 8109 SD 0.341
Coefficient of Variation 0.345

Third Quartile 29000 Third Quartile 10.28
Mean 23493 Mean 10.01

First Quartile 16375 First Quartile 9.704
Median 22650 Median 10.03

Maximum 51700 Maximum 10.85
Second Largest 42600 Second Largest 10.66

Raw Statistics Log-Transformed Statistics
Minimum 10600 Minimum 9.269

Total Number of Observations 100 Number of Distinct Observations 85
Tolerance Factor 1.524

M|MG/KG|IRON| (so_sb)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 58962
   95% HW Approx. Gamma UTL with   90% Coverage 61618

   95% WH Approx. Gamma UPL 57815 Upper Threshold Limit Based upon IQR 54475
   95% HW Approx. Gamma UPL 60305

99% Percentile 74750    95% UPL 53570
   95% Chebyshev UPL 82364

90% Percentile 48921    95% Percentile Bootstrap UTL with   90% Coverage 48460
95% Percentile 57131    95% BCA Bootstrap UTL with   90% Coverage 48460

Assuming Gamma Distribution    95% UTL with   90% Coverage 47000

5% K-S Critical Value 0.161 99% Percentile 57366
Data follow Appx. Gamma Distribution at 5% Significance Leve

5% A-D Critical Value 0.749 90% Percentile 40420
K-S Test Statistic 0.141 95% Percentile 46955

A-D Test Statistic 0.874 Nonparametric Statistics

MLE of Standard Deviation 15071
nu star 217.8

Theta Star 7910
MLE of Mean 28714

Gamma Distribution Test Data Distribution Test
k star 3.63 Data appear Normal at 5% Significance Level

95% Percentile (z) 48630 95% Percentile (z) 70167
99% Percentile (z) 56882 99% Percentile (z) 107220

   95% UPL (t) 49627    95% UPL (t) 73857
90% Percentile (z) 44231 90% Percentile (z) 55972

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 50230    95% UTL with   90% Coverage 76180

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics
Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.977 Shapiro Wilk Test Statistic 0.795

Coefficient of Variation 0.422
Skewness 0.279

Mean 28714 Mean 10.14
SD 12108 SD 0.622

Median 29500 Median 10.29
Third Quartile 34600 Third Quartile 10.45

First Quartile 21350 First Quartile 9.968



Table 2
ProUCL Output

1 7 9 3

1 7 9 4

1 7 9 5

1 7 9 6

1 7 9 7

1 7 9 8

1 7 9 9

1 8 0 0

1 8 0 1

1 8 0 2

1 8 0 3

1 8 0 4

1 8 0 5

1 8 0 6

1 8 0 7

1 8 0 8

1 8 0 9

1 8 1 0

1 8 1 1

1 8 1 2

1 8 1 3

1 8 1 4

1 8 1 5

1 8 1 6

1 8 1 7

1 8 1 8

1 8 1 9

1 8 2 0

1 8 2 1

1 8 2 2

1 8 2 3

1 8 2 4

1 8 2 5

1 8 2 6

1 8 2 7

1 8 2 8

1 8 2 9

1 8 3 0

1 8 3 1

1 8 3 2

1 8 3 3

1 8 3 4

1 8 3 5

1 8 3 6

1 8 3 7

1 8 3 8

1 8 3 9

1 8 4 0

1 8 4 1

1 8 4 2

1 8 4 3

1 8 4 4

1 8 4 5

1 8 4 6

1 8 4 7

1 8 4 8

1 8 4 9

1 8 5 0

1 8 5 1

1 8 5 2

1 8 5 3

1 8 5 4

1 8 5 5

1 8 5 6

A B C D E F G H I J K L

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 25776    95% UTL with   90% Coverage 26200

Lilliefors Critical Value 0.0826 Lilliefors Critical Value 0.0826
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.102 Lilliefors Test Statistic 0.118

Skewness 2.17

Background Statistics

SD 6720 SD 0.394
Coefficient of Variation 0.429

Third Quartile 18750 Third Quartile 9.839
Mean 15655 Mean 9.58

First Quartile 10150 First Quartile 9.225
Median 15300 Median 9.636

Maximum 53900 Maximum 10.89
Second Largest 43300 Second Largest 10.68

Raw Statistics Log-Transformed Statistics
Minimum 5940 Minimum 8.689

Total Number of Observations 115 Number of Distinct Observations 91
Tolerance Factor 1.506

M|MG/KG|IRON| (so_ss)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 36564
   95% HW Approx. Gamma UTL with   90% Coverage 36716

   95% WH Approx. Gamma UPL 38127 Upper Threshold Limit Based upon IQR 47938
   95% HW Approx. Gamma UPL 38348

99% Percentile 46002    95% UPL 38570
   95% Chebyshev UPL 59015

90% Percentile 34160    95% Percentile Bootstrap UTL with   90% Coverage 35200
95% Percentile 38024    95% BCA Bootstrap UTL with   90% Coverage 35460

Assuming Gamma Distribution    95% UTL with   90% Coverage 35100

5% K-S Critical Value 0.0895 99% Percentile 42691
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.753 90% Percentile 34810
K-S Test Statistic 0.0906 95% Percentile 36230

A-D Test Statistic 0.833 Nonparametric Statistics

MLE of Standard Deviation 8007
nu star 1722

Theta Star 2729
MLE of Mean 23493

Gamma Distribution Test Data Distribution Test
k star 8.609 Data appear Lognormal at 5% Significance Level

95% Percentile (z) 36831 95% Percentile (z) 38856
99% Percentile (z) 42357 99% Percentile (z) 49016

   95% UPL (t) 37024    95% UPL (t) 39173
90% Percentile (z) 33885 90% Percentile (z) 34331

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 35851    95% UTL with   90% Coverage 37289

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.103 Lilliefors Test Statistic 0.0822

Background Statistics



Table 2
ProUCL Output

1 8 5 7

1 8 5 8

1 8 5 9

1 8 6 0

1 8 6 1

1 8 6 2

1 8 6 3

1 8 6 4

1 8 6 5

1 8 6 6

1 8 6 7

1 8 6 8

1 8 6 9

1 8 7 0

1 8 7 1

1 8 7 2

1 8 7 3

1 8 7 4

1 8 7 5

1 8 7 6

1 8 7 7

1 8 7 8

1 8 7 9

1 8 8 0

1 8 8 1

1 8 8 2

1 8 8 3

1 8 8 4

1 8 8 5

1 8 8 6

1 8 8 7

1 8 8 8

1 8 8 9

1 8 9 0

1 8 9 1

1 8 9 2

1 8 9 3

1 8 9 4

1 8 9 5

1 8 9 6

1 8 9 7

1 8 9 8

1 8 9 9

1 9 0 0

1 9 0 1

1 9 0 2

1 9 0 3

1 9 0 4

1 9 0 5

1 9 0 6

1 9 0 7

1 9 0 8

1 9 0 9

1 9 1 0

1 9 1 1

1 9 1 2

1 9 1 3

1 9 1 4

1 9 1 5

1 9 1 6

1 9 1 7

1 9 1 8

1 9 1 9

1 9 2 0

A B C D E F G H I J K L

Theta Star 6.51

Gamma Distribution Test Data Distribution Test
k star 1.594 Data appear Gamma Distributed at 5% Significance Level

95% Percentile (z) 23.82 95% Percentile (z) 30.59
99% Percentile (z) 29.39 99% Percentile (z) 54.49

   95% UPL (t) 24.49    95% UPL (t) 32.8
90% Percentile (z) 20.85 90% Percentile (z) 22.48

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 24.9    95% UTL with   90% Coverage 34.21

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.862 Shapiro Wilk Test Statistic 0.976

Skewness 1.159

Background Statistics

SD 8.173 SD 0.847
Coefficient of Variation 0.788

Third Quartile 13.1 Third Quartile 2.573
Mean 10.38 Mean 2.027

First Quartile 4.85 First Quartile 1.579
Median 7.35 Median 1.995

Maximum 31 Maximum 3.434
Second Largest 26.2 Second Largest 3.266

Raw Statistics Log-Transformed Statistics
Minimum 0.965 Minimum -0.0356

Total Number of Observations 30 Number of Distinct Observations 29
Tolerance Factor 1.777

M|MG/KG|LEAD| (br_na)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 25675
   95% HW Approx. Gamma UTL with   90% Coverage 25764

   95% WH Approx. Gamma UPL 27057 Upper Threshold Limit Based upon IQR 31650
   95% HW Approx. Gamma UPL 27211

99% Percentile 33516    95% UPL 24200
   95% Chebyshev UPL 45073

90% Percentile 23927    95% Percentile Bootstrap UTL with   90% Coverage 23500
95% Percentile 27030    95% BCA Bootstrap UTL with   90% Coverage 23680

Assuming Gamma Distribution    95% UTL with   90% Coverage 23500

5% K-S Critical Value 0.0857 99% Percentile 40962
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.754 90% Percentile 22840
K-S Test Statistic 0.0951 95% Percentile 23890

A-D Test Statistic 1.241 Nonparametric Statistics

MLE of Standard Deviation 6191
nu star 1471

Theta Star 2448
MLE of Mean 15655

Gamma Distribution Test Data Distribution Test
k star 6.395 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 26708 95% Percentile (z) 27671
99% Percentile (z) 31288 99% Percentile (z) 36188

   95% UPL (t) 26847    95% UPL (t) 27897
90% Percentile (z) 24267 90% Percentile (z) 23982



Table 2
ProUCL Output

1 9 2 1

1 9 2 2

1 9 2 3

1 9 2 4

1 9 2 5

1 9 2 6

1 9 2 7

1 9 2 8

1 9 2 9

1 9 3 0

1 9 3 1

1 9 3 2

1 9 3 3

1 9 3 4

1 9 3 5

1 9 3 6

1 9 3 7

1 9 3 8

1 9 3 9

1 9 4 0

1 9 4 1

1 9 4 2

1 9 4 3

1 9 4 4

1 9 4 5

1 9 4 6

1 9 4 7

1 9 4 8

1 9 4 9

1 9 5 0

1 9 5 1

1 9 5 2

1 9 5 3

1 9 5 4

1 9 5 5

1 9 5 6

1 9 5 7

1 9 5 8

1 9 5 9

1 9 6 0

1 9 6 1

1 9 6 2

1 9 6 3

1 9 6 4

1 9 6 5

1 9 6 6

1 9 6 7

1 9 6 8

1 9 6 9

1 9 7 0

1 9 7 1

1 9 7 2

1 9 7 3

1 9 7 4

1 9 7 5

1 9 7 6

1 9 7 7

1 9 7 8

1 9 7 9

1 9 8 0

1 9 8 1

1 9 8 2

1 9 8 3

1 9 8 4

A B C D E F G H I J K L

5% K-S Critical Value 0.0892 99% Percentile 13.4

5% A-D Critical Value 0.75 90% Percentile 10.8
K-S Test Statistic 0.102 95% Percentile 12.24

A-D Test Statistic 1.38 Nonparametric Statistics

MLE of Standard Deviation 1.847
nu star 4002

Theta Star 0.413
MLE of Mean 8.261

Gamma Distribution Test Data Distribution Test
k star 20.01 Data appear Lognormal at 5% Significance Level

95% Percentile (z) 11.4 95% Percentile (z) 11.55
99% Percentile (z) 12.71 99% Percentile (z) 13.4

   95% UPL (t) 11.45    95% UPL (t) 11.61
90% Percentile (z) 10.71 90% Percentile (z) 10.67

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 11.17    95% UTL with   90% Coverage 11.25

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.132 Lilliefors Test Statistic 0.0869

Skewness 0.977

Background Statistics

SD 1.911 SD 0.219
Coefficient of Variation 0.231

Third Quartile 9.125 Third Quartile 2.211
Mean 8.261 Mean 2.087

First Quartile 6.875 First Quartile 1.928
Median 7.85 Median 2.06

Maximum 13.5 Maximum 2.603
Second Largest 13.4 Second Largest 2.595

Raw Statistics Log-Transformed Statistics
Minimum 5.2 Minimum 1.649

Total Number of Observations 100 Number of Distinct Observations 55
Tolerance Factor 1.524

M|MG/KG|LEAD| (so_sb)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 27.84
   95% HW Approx. Gamma UTL with   90% Coverage 28.82

   95% WH Approx. Gamma UPL 27.08 Upper Threshold Limit Based upon IQR 25.48
   95% HW Approx. Gamma UPL 27.97

99% Percentile 38.15    95% UPL 28.36
   95% Chebyshev UPL 46.59

90% Percentile 21.31    95% Percentile Bootstrap UTL with   90% Coverage 26.68
95% Percentile 26.49    95% BCA Bootstrap UTL with   90% Coverage 26.2

Assuming Gamma Distribution    95% UTL with   90% Coverage 26.2

5% K-S Critical Value 0.163 99% Percentile 29.61
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.761 90% Percentile 24.49
K-S Test Statistic 0.113 95% Percentile 26.2

A-D Test Statistic 0.297 Nonparametric Statistics

MLE of Standard Deviation 8.219
nu star 95.65

MLE of Mean 10.38



Table 2
ProUCL Output

1 9 8 5

1 9 8 6

1 9 8 7

1 9 8 8

1 9 8 9

1 9 9 0

1 9 9 1

1 9 9 2

1 9 9 3

1 9 9 4

1 9 9 5

1 9 9 6

1 9 9 7

1 9 9 8

1 9 9 9

2 0 0 0

2 0 0 1

2 0 0 2

2 0 0 3

2 0 0 4

2 0 0 5

2 0 0 6

2 0 0 7

2 0 0 8

2 0 0 9

2 0 1 0

2 0 1 1

2 0 1 2

2 0 1 3

2 0 1 4

2 0 1 5

2 0 1 6

2 0 1 7

2 0 1 8

2 0 1 9

2 0 2 0

2 0 2 1

2 0 2 2

2 0 2 3

2 0 2 4

2 0 2 5

2 0 2 6

2 0 2 7

2 0 2 8

2 0 2 9

2 0 3 0

2 0 3 1

2 0 3 2

2 0 3 3

2 0 3 4

2 0 3 5

2 0 3 6

2 0 3 7

2 0 3 8

2 0 3 9

2 0 4 0

2 0 4 1

2 0 4 2

2 0 4 3

2 0 4 4

2 0 4 5

2 0 4 6

2 0 4 7

2 0 4 8

A B C D E F G H I J K L

   95% WH Approx. Gamma UPL 40.17 Upper Threshold Limit Based upon IQR 42.88

99% Percentile 54.74    95% UPL 38.82
   95% Chebyshev UPL 64.51

90% Percentile 33.33    95% Percentile Bootstrap UTL with   90% Coverage 35.8
95% Percentile 40.03    95% BCA Bootstrap UTL with   90% Coverage 35.8

Assuming Gamma Distribution    95% UTL with   90% Coverage 35.8

5% K-S Critical Value 0.0864 99% Percentile 44.43
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.762 90% Percentile 33.16
K-S Test Statistic 0.0766 95% Percentile 36.95

A-D Test Statistic 0.752 Nonparametric Statistics

MLE of Standard Deviation 11.5
nu star 558.8

Theta Star 7.379
MLE of Mean 17.93

Gamma Distribution Test Data Distribution Test
k star 2.43 Data appear Gamma Distributed at 5% Significance Level

95% Percentile (z) 35.43 95% Percentile (z) 47.51
99% Percentile (z) 42.68 99% Percentile (z) 77.76

   95% UPL (t) 35.65    95% UPL (t) 48.23
90% Percentile (z) 31.56 90% Percentile (z) 36.54

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 33.95    95% UTL with   90% Coverage 42.98

Lilliefors Critical Value 0.0826 Lilliefors Critical Value 0.0826
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.0909 Lilliefors Test Statistic 0.117

Skewness 0.74

Background Statistics

SD 10.64 SD 0.723
Coefficient of Variation 0.594

Third Quartile 23.75 Third Quartile 3.167
Mean 17.93 Mean 2.672

First Quartile 11 First Quartile 2.398
Median 15.8 Median 2.76

Maximum 49.5 Maximum 3.902
Second Largest 44.5 Second Largest 3.795

Raw Statistics Log-Transformed Statistics
Minimum 2.6 Minimum 0.956

Total Number of Observations 115 Number of Distinct Observations 92
Tolerance Factor 1.506

M|MG/KG|LEAD| (so_ss)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 11.2
   95% HW Approx. Gamma UTL with   90% Coverage 11.21

   95% WH Approx. Gamma UPL 11.53 Upper Threshold Limit Based upon IQR 12.5
   95% HW Approx. Gamma UPL 11.55

99% Percentile 13.15    95% UPL 12.87
   95% Chebyshev UPL 16.63

90% Percentile 10.7    95% Percentile Bootstrap UTL with   90% Coverage 11.66
95% Percentile 11.51    95% BCA Bootstrap UTL with   90% Coverage 11.03

Assuming Gamma Distribution    95% UTL with   90% Coverage 11.6

Data not Gamma Distributed at 5% Significance Level



Table 2
ProUCL Output

2 0 4 9

2 0 5 0

2 0 5 1

2 0 5 2

2 0 5 3

2 0 5 4

2 0 5 5

2 0 5 6

2 0 5 7

2 0 5 8

2 0 5 9

2 0 6 0

2 0 6 1

2 0 6 2

2 0 6 3

2 0 6 4

2 0 6 5

2 0 6 6

2 0 6 7

2 0 6 8

2 0 6 9

2 0 7 0

2 0 7 1

2 0 7 2

2 0 7 3

2 0 7 4

2 0 7 5

2 0 7 6

2 0 7 7

2 0 7 8

2 0 7 9

2 0 8 0

2 0 8 1

2 0 8 2

2 0 8 3

2 0 8 4

2 0 8 5

2 0 8 6

2 0 8 7

2 0 8 8

2 0 8 9

2 0 9 0

2 0 9 1

2 0 9 2

2 0 9 3

2 0 9 4

2 0 9 5

2 0 9 6

2 0 9 7

2 0 9 8

2 0 9 9

2 1 0 0

2 1 0 1

2 1 0 2

2 1 0 3

2 1 0 4

2 1 0 5

2 1 0 6

2 1 0 7

2 1 0 8

2 1 0 9

2 1 1 0

2 1 1 1

2 1 1 2

A B C D E F G H I J K L

M|MG/KG|MAGNESIUM| (so_sb)

   95% WH Approx. Gamma UTL with   90% Coverage 10350
   95% HW Approx. Gamma UTL with   90% Coverage 10828

   95% WH Approx. Gamma UPL 10134 Upper Threshold Limit Based upon IQR 12445
   95% HW Approx. Gamma UPL 10581

99% Percentile 13246    95% UPL 7880
   95% Chebyshev UPL 14254

90% Percentile 8432    95% Percentile Bootstrap UTL with   90% Coverage 7841
95% Percentile 9953    95% BCA Bootstrap UTL with   90% Coverage 7841

Assuming Gamma Distribution    95% UTL with   90% Coverage 7830

5% K-S Critical Value 0.161 99% Percentile 7908
Data follow Appx. Gamma Distribution at 5% Significance Leve

5% A-D Critical Value 0.751 90% Percentile 7376
K-S Test Statistic 0.139 95% Percentile 7731

A-D Test Statistic 1.003 Nonparametric Statistics

MLE of Standard Deviation 2721
nu star 185.5

Theta Star 1547
MLE of Mean 4784

Gamma Distribution Test Data Distribution Test
k star 3.091 Data appear Normal at 5% Significance Level

95% Percentile (z) 8299 95% Percentile (z) 12153
99% Percentile (z) 9756 99% Percentile (z) 19059

   95% UPL (t) 8475    95% UPL (t) 12832
90% Percentile (z) 7523 90% Percentile (z) 9561

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 8582    95% UTL with   90% Coverage 13261

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.945 Shapiro Wilk Test Statistic 0.81

Skewness -0.294

Background Statistics

SD 2137 SD 0.66
Coefficient of Variation 0.447

Third Quartile 6640 Third Quartile 8.801
Mean 4784 Mean 8.319

First Quartile 2770 First Quartile 7.923
Median 4765 Median 8.468

Maximum 7940 Maximum 8.98
Second Largest 7830 Second Largest 8.966

Raw Statistics Log-Transformed Statistics
Minimum 591 Minimum 6.382

Total Number of Observations 30 Number of Distinct Observations 30
Tolerance Factor 1.777

M|MG/KG|MAGNESIUM| (br_na)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 37.15
   95% HW Approx. Gamma UTL with   90% Coverage 38.13

   95% HW Approx. Gamma UPL 41.51



Table 2
ProUCL Output

2 1 1 3

2 1 1 4

2 1 1 5

2 1 1 6

2 1 1 7

2 1 1 8

2 1 1 9

2 1 2 0

2 1 2 1

2 1 2 2

2 1 2 3

2 1 2 4

2 1 2 5

2 1 2 6

2 1 2 7

2 1 2 8

2 1 2 9

2 1 3 0

2 1 3 1

2 1 3 2

2 1 3 3

2 1 3 4

2 1 3 5

2 1 3 6

2 1 3 7

2 1 3 8

2 1 3 9

2 1 4 0

2 1 4 1

2 1 4 2

2 1 4 3

2 1 4 4

2 1 4 5

2 1 4 6

2 1 4 7

2 1 4 8

2 1 4 9

2 1 5 0

2 1 5 1

2 1 5 2

2 1 5 3

2 1 5 4

2 1 5 5

2 1 5 6

2 1 5 7

2 1 5 8

2 1 5 9

2 1 6 0

2 1 6 1

2 1 6 2

2 1 6 3

2 1 6 4

2 1 6 5

2 1 6 6

2 1 6 7

2 1 6 8

2 1 6 9

2 1 7 0

2 1 7 1

2 1 7 2

2 1 7 3

2 1 7 4

2 1 7 5

2 1 7 6

A B C D E F G H I J K L

Minimum Detected 555 Minimum Detected 6.319
Maximum Detected 2930 Maximum Detected 7.983

Tolerance Factor 1.506 Percent Non-Detects 4.35%

Raw Statistics Log-transformed Statistics

Number of Valid Data 115 Number of Detected Data 110
Number of Distinct Detected Data 82 Number of Non-Detect Data 5

M|MG/KG|MAGNESIUM| (so_ss)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 3763
   95% HW Approx. Gamma UTL with   90% Coverage 3769

   95% WH Approx. Gamma UPL 3858 Upper Threshold Limit Based upon IQR 4359
   95% HW Approx. Gamma UPL 3866

99% Percentile 4323    95% UPL 3888
   95% Chebyshev UPL 5304

90% Percentile 3616    95% Percentile Bootstrap UTL with   90% Coverage 3652
95% Percentile 3852    95% BCA Bootstrap UTL with   90% Coverage 3652

Assuming Gamma Distribution    95% UTL with   90% Coverage 3630

5% K-S Critical Value 0.0892 99% Percentile 4511
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.75 90% Percentile 3541
K-S Test Statistic 0.0396 95% Percentile 3852

A-D Test Statistic 0.165 Nonparametric Statistics

MLE of Standard Deviation 549.9
nu star 5532

Theta Star 104.6
MLE of Mean 2892

Gamma Distribution Test Data Distribution Test
k star 27.66 Data appear Normal at 5% Significance Level

95% Percentile (z) 3798 95% Percentile (z) 3876
99% Percentile (z) 4173 99% Percentile (z) 4408

   95% UPL (t) 3811    95% UPL (t) 3894
90% Percentile (z) 3598 90% Percentile (z) 3619

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 3731    95% UTL with   90% Coverage 3789

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.0473 Lilliefors Test Statistic 0.0373

Skewness 0.563

Background Statistics

SD 550.6 SD 0.189
Coefficient of Variation 0.19

Third Quartile 3253 Third Quartile 8.087
Mean 2892 Mean 7.952

First Quartile 2515 First Quartile 7.83
Median 2845 Median 7.953

Maximum 4580 Maximum 8.429
Second Largest 4510 Second Largest 8.414

Raw Statistics Log-Transformed Statistics
Minimum 1880 Minimum 7.539

Total Number of Observations 100 Number of Distinct Observations 85
Tolerance Factor 1.524

General Statistics



Table 2
ProUCL Output

2 1 7 7

2 1 7 8

2 1 7 9

2 1 8 0

2 1 8 1

2 1 8 2

2 1 8 3

2 1 8 4

2 1 8 5

2 1 8 6

2 1 8 7

2 1 8 8

2 1 8 9

2 1 9 0

2 1 9 1

2 1 9 2

2 1 9 3

2 1 9 4

2 1 9 5

2 1 9 6

2 1 9 7

2 1 9 8

2 1 9 9

2 2 0 0

2 2 0 1

2 2 0 2

2 2 0 3

2 2 0 4

2 2 0 5

2 2 0 6

2 2 0 7

2 2 0 8

2 2 0 9

2 2 1 0

2 2 1 1

2 2 1 2

2 2 1 3

2 2 1 4

2 2 1 5

2 2 1 6

2 2 1 7

2 2 1 8

2 2 1 9

2 2 2 0

2 2 2 1

2 2 2 2

2 2 2 3

2 2 2 4

2 2 2 5

2 2 2 6

2 2 2 7

2 2 2 8

2 2 2 9

2 2 3 0

2 2 3 1

2 2 3 2

2 2 3 3

2 2 3 4

2 2 3 5

2 2 3 6

2 2 3 7

2 2 3 8

2 2 3 9

2 2 4 0

A B C D E F G H I J K L

99% Percentile 3196

Note: DL/2 is not a recommended method.

90% Percentile 2416    95% HW Approx. Gamma UTL with   90% Coverage 2584
95% Percentile 2671

   95% Percentile of Chisquare (2k) 31.31    95% Hawkins Wixley (HW) Approx. Gamma UPL 2704
   95% WH Approx. Gamma UTL with    90% Coverage 2564

Theta star 170.6 Gamma ROS Limits with Extrapolated Data
Nu star 2291    95% Wilson Hilferty (WH) Approx. Gamma UPL 2678

SD 508.3 99% Percentile (z) 2871
k star 9.962

Mean 1700 90% Percentile (z) 2346
Median 1670 95% Percentile (z) 2529

Assuming Gamma Distribution    95% KM Chebyshev UPL 3902
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 2539

Data follow Appx. Gamma Distribution at 5% Significance Leve SE of Mean 47.22
   95% KM UTL with    90% Coverage 2459

K-S Test Statistic 0.0896 Mean 1702
5% K-S Critical Value 0.0868 SD 502.6

A-D Test Statistic 0.739 Nonparametric Statistics
5% A-D Critical Value 0.752 Kaplan-Meier (KM) Method

nu star 2524

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 11.47 Data appear Normal at 5% Significance Level

Theta Star 151.4

99% Percentile (z) 2850 99% Percentile (z) 3388

90% Percentile (z) 2341 90% Percentile (z) 2439
95% Percentile (z) 2518 95% Percentile (z) 2734

   95% Bootstrap (%) UTL with   90% Coverage 2510
   95% UPL (t) 2528    95% UPL (t) 2752

   95% UTL with   90% Coverage 2450    95% UTL with   90% Coverage 2618
   95% BCA UTL with   90% Coverage 2510

Mean 1717 Mean in Original Scale 1707
SD 486.8 SD in Original Scale 497.1

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 2560 95% Percentile (z) 2911
99% Percentile (z) 2921 99% Percentile (z) 3740

   95% UPL (t) 2571    95% UPL (t) 2934
90% Percentile (z) 2367 90% Percentile (z) 2548

SD 530.5 SD (Log Scale) 0.368
   95% UTL   90% Coverage 2486    95% UTL   90% Coverage 2767

DL/2 Substitution Method DL/2 Substitution Method
Mean 1687 Mean (Log Scale) 7.372

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.082 Lilliefors Test Statistic 0.11
5% Lilliefors Critical Value 0.0845 5% Lilliefors Critical Value 0.0845

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 22.61%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 26
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 89

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 964 Minimum Non-Detect 6.871
Maximum Non-Detect 1380 Maximum Non-Detect 7.23

Mean of Detected 1737 Mean of Detected 7.417
SD of Detected 486.8 SD of Detected 0.306



Table 2
ProUCL Output

2 2 4 1

2 2 4 2

2 2 4 3

2 2 4 4

2 2 4 5

2 2 4 6

2 2 4 7

2 2 4 8

2 2 4 9

2 2 5 0

2 2 5 1

2 2 5 2

2 2 5 3

2 2 5 4

2 2 5 5

2 2 5 6

2 2 5 7

2 2 5 8

2 2 5 9

2 2 6 0

2 2 6 1

2 2 6 2

2 2 6 3

2 2 6 4

2 2 6 5

2 2 6 6

2 2 6 7

2 2 6 8

2 2 6 9

2 2 7 0

2 2 7 1

2 2 7 2

2 2 7 3

2 2 7 4

2 2 7 5

2 2 7 6

2 2 7 7

2 2 7 8

2 2 7 9

2 2 8 0

2 2 8 1

2 2 8 2

2 2 8 3

2 2 8 4

2 2 8 5

2 2 8 6

2 2 8 7

2 2 8 8

2 2 8 9

2 2 9 0

2 2 9 1

2 2 9 2

2 2 9 3

2 2 9 4

2 2 9 5

2 2 9 6

2 2 9 7

2 2 9 8

2 2 9 9

2 3 0 0

2 3 0 1

2 3 0 2

2 3 0 3

2 3 0 4

A B C D E F G H I J K L

Raw Statistics Log-Transformed Statistics

Total Number of Observations 100 Number of Distinct Observations 94
Tolerance Factor 1.524

M|MG/KG|MANGANESE| (so_sb)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 2459
   95% HW Approx. Gamma UTL with   90% Coverage 2570

   95% WH Approx. Gamma UPL 2371 Upper Threshold Limit Based upon IQR 1212
   95% HW Approx. Gamma UPL 2467

99% Percentile 3849    95% UPL 3748
   95% Chebyshev UPL 5014

90% Percentile 1775    95% Percentile Bootstrap UTL with   90% Coverage 3695
95% Percentile 2389    95% BCA Bootstrap UTL with   90% Coverage 3695

Assuming Gamma Distribution    95% UTL with   90% Coverage 3680

5% K-S Critical Value 0.166 99% Percentile 3787
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.785 90% Percentile 1689
K-S Test Statistic 0.193 95% Percentile 2902

A-D Test Statistic 0.95 Nonparametric Statistics

MLE of Standard Deviation 832.1
nu star 44.51

Theta Star 966.1
MLE of Mean 716.7

Gamma Distribution Test Data Distribution Test
k star 0.742 Data appear Lognormal at 5% Significance Level

95% Percentile (z) 2312 95% Percentile (z) 3082
99% Percentile (z) 2973 99% Percentile (z) 7672

   95% UPL (t) 2392    95% UPL (t) 3441
90% Percentile (z) 1959 90% Percentile (z) 1896

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 2440    95% UTL with   90% Coverage 3678

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics
Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.661 Shapiro Wilk Test Statistic 0.946

Coefficient of Variation 1.353
Skewness 2.312

Mean 716.7 Mean 5.832
SD 969.7 SD 1.338

Median 349.5 Median 5.853
Third Quartile 611.3 Third Quartile 6.414

Second Largest 3680 Second Largest 8.211
First Quartile 211 First Quartile 5.352

Minimum 13.9 Minimum 2.632
Maximum 3830 Maximum 8.251

Tolerance Factor 1.777

Raw Statistics Log-Transformed Statistics

M|MG/KG|MANGANESE| (br_na)

General Statistics
Total Number of Observations 30 Number of Distinct Observations 30



Table 2
ProUCL Output

2 3 0 5

2 3 0 6

2 3 0 7

2 3 0 8

2 3 0 9

2 3 1 0

2 3 1 1

2 3 1 2

2 3 1 3

2 3 1 4

2 3 1 5

2 3 1 6

2 3 1 7

2 3 1 8

2 3 1 9

2 3 2 0

2 3 2 1

2 3 2 2

2 3 2 3

2 3 2 4

2 3 2 5

2 3 2 6

2 3 2 7

2 3 2 8

2 3 2 9

2 3 3 0

2 3 3 1

2 3 3 2

2 3 3 3

2 3 3 4

2 3 3 5

2 3 3 6

2 3 3 7

2 3 3 8

2 3 3 9

2 3 4 0

2 3 4 1

2 3 4 2

2 3 4 3

2 3 4 4

2 3 4 5

2 3 4 6

2 3 4 7

2 3 4 8

2 3 4 9

2 3 5 0

2 3 5 1

2 3 5 2

2 3 5 3

2 3 5 4

2 3 5 5

2 3 5 6

2 3 5 7

2 3 5 8

2 3 5 9

2 3 6 0

2 3 6 1

2 3 6 2

2 3 6 3

2 3 6 4

2 3 6 5

2 3 6 6

2 3 6 7

2 3 6 8

A B C D E F G H I J K L

SD 92.61 SD 0.531

Third Quartile 197 Third Quartile 5.283
Mean 165.7 Mean 4.971

First Quartile 102.5 First Quartile 4.63
Median 136 Median 4.913

Maximum 477 Maximum 6.168
Second Largest 454 Second Largest 6.118

Raw Statistics Log-Transformed Statistics
Minimum 27.9 Minimum 3.329

Total Number of Observations 115 Number of Distinct Observations 100
Tolerance Factor 1.506

M|MG/KG|MANGANESE| (so_ss)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 788.5
   95% HW Approx. Gamma UTL with   90% Coverage 784.3

   95% WH Approx. Gamma UPL 837.2 Upper Threshold Limit Based upon IQR 810.1
   95% HW Approx. Gamma UPL 834.7

99% Percentile 1099    95% UPL 1037
   95% Chebyshev UPL 1640

90% Percentile 720.3    95% Percentile Bootstrap UTL with   90% Coverage 863.1
95% Percentile 840.6    95% BCA Bootstrap UTL with   90% Coverage 863.1

Assuming Gamma Distribution    95% UTL with   90% Coverage 850

5% K-S Critical Value 0.0898 99% Percentile 1522
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.757 90% Percentile 652.2
K-S Test Statistic 0.126 95% Percentile 984

A-D Test Statistic 3.049 Nonparametric Statistics

MLE of Standard Deviation 221.2
nu star 734.5

Theta Star 115.4
MLE of Mean 423.8

Gamma Distribution Test Data Distribution Test
k star 3.672 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 880.5 95% Percentile (z) 824.2
99% Percentile (z) 1070 99% Percentile (z) 1150

   95% UPL (t) 887.1    95% UPL (t) 833.8
90% Percentile (z) 779.6 90% Percentile (z) 690.2

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 846.9    95% UTL with   90% Coverage 777

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.194 Lilliefors Test Statistic 0.0988

Skewness 2.679

Background Statistics

SD 277.6 SD 0.488
Coefficient of Variation 0.655

Third Quartile 477.5 Third Quartile 6.168
Mean 423.8 Mean 5.911

First Quartile 255.8 First Quartile 5.544
Median 332.5 Median 5.807

Maximum 1750 Maximum 7.467
Second Largest 1520 Second Largest 7.326

Minimum 157 Minimum 5.056



Table 2
ProUCL Output

2 3 6 9

2 3 7 0

2 3 7 1

2 3 7 2

2 3 7 3

2 3 7 4

2 3 7 5

2 3 7 6

2 3 7 7

2 3 7 8

2 3 7 9

2 3 8 0

2 3 8 1

2 3 8 2

2 3 8 3

2 3 8 4

2 3 8 5

2 3 8 6

2 3 8 7

2 3 8 8

2 3 8 9

2 3 9 0

2 3 9 1

2 3 9 2

2 3 9 3

2 3 9 4

2 3 9 5

2 3 9 6

2 3 9 7

2 3 9 8

2 3 9 9

2 4 0 0

2 4 0 1

2 4 0 2

2 4 0 3

2 4 0 4

2 4 0 5

2 4 0 6

2 4 0 7

2 4 0 8

2 4 0 9

2 4 1 0

2 4 1 1

2 4 1 2

2 4 1 3

2 4 1 4

2 4 1 5

2 4 1 6

2 4 1 7

2 4 1 8

2 4 1 9

2 4 2 0

2 4 2 1

2 4 2 2

2 4 2 3

2 4 2 4

2 4 2 5

2 4 2 6

2 4 2 7

2 4 2 8

2 4 2 9

2 4 3 0

2 4 3 1

2 4 3 2

A B C D E F G H I J K L

Minimum Detected 0.013 Minimum Detected -4.343

Tolerance Factor 1.524 Percent Non-Detects 95.00%

Raw Statistics Log-transformed Statistics

Number of Valid Data 100 Number of Detected Data 5
Number of Distinct Detected Data 5 Number of Non-Detect Data 95

M|MG/KG|MERCURY| (so_sb)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable M|MG/KG|MERCURY| (br_na) was not processed!

Number of Valid Data 30 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 30

M|MG/KG|MERCURY| (br_na)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 308.1
   95% HW Approx. Gamma UTL with   90% Coverage 310.2

   95% WH Approx. Gamma UPL 329.3 Upper Threshold Limit Based upon IQR 338.8
   95% HW Approx. Gamma UPL 332.7

99% Percentile 430.1    95% UPL 378.8
   95% Chebyshev UPL 571.1

90% Percentile 281.8    95% Percentile Bootstrap UTL with   90% Coverage 342
95% Percentile 329    95% BCA Bootstrap UTL with   90% Coverage 342

Assuming Gamma Distribution    95% UTL with   90% Coverage 342

5% K-S Critical Value 0.086 99% Percentile 451.1
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.757 90% Percentile 293.6
K-S Test Statistic 0.0902 95% Percentile 373

A-D Test Statistic 0.931 Nonparametric Statistics

MLE of Standard Deviation 86.65
nu star 840.6

Theta Star 45.32
MLE of Mean 165.7

Gamma Distribution Test Data Distribution Test
k star 3.655 Data appear Lognormal at 5% Significance Level

95% Percentile (z) 318 95% Percentile (z) 345.1
99% Percentile (z) 381.1 99% Percentile (z) 495.5

   95% UPL (t) 319.9    95% UPL (t) 348.9
90% Percentile (z) 284.3 90% Percentile (z) 284.5

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 305.1    95% UTL with   90% Coverage 320.6

Lilliefors Critical Value 0.0826 Lilliefors Critical Value 0.0826
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.144 Lilliefors Test Statistic 0.0555

Skewness 1.37

Background Statistics

Coefficient of Variation 0.559



Table 2
ProUCL Output

2 4 3 3

2 4 3 4

2 4 3 5

2 4 3 6

2 4 3 7

2 4 3 8

2 4 3 9

2 4 4 0

2 4 4 1

2 4 4 2

2 4 4 3

2 4 4 4

2 4 4 5

2 4 4 6

2 4 4 7

2 4 4 8

2 4 4 9

2 4 5 0

2 4 5 1

2 4 5 2

2 4 5 3

2 4 5 4

2 4 5 5

2 4 5 6

2 4 5 7

2 4 5 8

2 4 5 9

2 4 6 0

2 4 6 1

2 4 6 2

2 4 6 3

2 4 6 4

2 4 6 5

2 4 6 6

2 4 6 7

2 4 6 8

2 4 6 9

2 4 7 0

2 4 7 1

2 4 7 2

2 4 7 3

2 4 7 4

2 4 7 5

2 4 7 6

2 4 7 7

2 4 7 8

2 4 7 9

2 4 8 0

2 4 8 1

2 4 8 2

2 4 8 3

2 4 8 4

2 4 8 5

2 4 8 6

2 4 8 7

2 4 8 8

2 4 8 9

2 4 9 0

2 4 9 1

2 4 9 2

2 4 9 3

2 4 9 4

2 4 9 5

2 4 9 6

A B C D E F G H I J K L

Nu star 26.04    95% Wilson Hilferty (WH) Approx. Gamma UPL 0.00195

k star 0.13
Theta star 0.00764 Gamma ROS Limits with Extrapolated Data

Median 1E-06 95% Percentile (z) 0.0153
SD 0.00399 99% Percentile (z) 0.0162

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 0.0153
Mean 0.00099 90% Percentile (z) 0.0148

   95% KM UTL with    90% Coverage 0.0152
Assuming Gamma Distribution    95% KM Chebyshev UPL 0.0187

5% K-S Critical Value 0.357 SD 0.00125
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00014

5% A-D Critical Value 0.679 Kaplan-Meier (KM) Method
K-S Test Statistic 0.21 Mean 0.0132

A-D Test Statistic 0.236 Nonparametric Statistics

Theta Star 0.00149
nu star 118.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 11.88 Data appear Normal at 5% Significance Level

95% Percentile (z) 0.0123
99% Percentile (z) 0.0175

   95% UPL (t) 0.0124
90% Percentile (z) 0.0101

SD in Log Scale 0.521
   95% UTL   90% Coverage 0.0115

SD in Original Scale 0.00362
Mean in Log Scale -5.259

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale 0.00599

99% Percentile (z) 0.0135 99% Percentile (z) 0.0123

90% Percentile (z) 0.0108 90% Percentile (z) 0.0097
95% Percentile (z) 0.0117 95% Percentile (z) 0.0105

   95% UTL   90% Coverage 0.0114    95% UTL   90% Coverage 0.0103
   95% UPL (t) 0.0118    95% UPL (t) 0.0106

Mean 0.00748 Mean (Log Scale) -4.929
SD 0.00257 SD (Log Scale) 0.229

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.964 Shapiro Wilk Test Statistic 0.961

Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.00%

Warning:  There are only 5 Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 98
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 2

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 0.011 Minimum Non-Detect -4.51
Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

Mean of Detected 0.0177 Mean of Detected -4.051
SD of Detected 0.0036 SD of Detected 0.209

Maximum Detected 0.022 Maximum Detected -3.817



Table 2
ProUCL Output

2 4 9 7

2 4 9 8

2 4 9 9

2 5 0 0

2 5 0 1

2 5 0 2

2 5 0 3

2 5 0 4

2 5 0 5

2 5 0 6

2 5 0 7

2 5 0 8

2 5 0 9

2 5 1 0

2 5 1 1

2 5 1 2

2 5 1 3

2 5 1 4

2 5 1 5

2 5 1 6

2 5 1 7

2 5 1 8

2 5 1 9

2 5 2 0

2 5 2 1

2 5 2 2

2 5 2 3

2 5 2 4

2 5 2 5

2 5 2 6

2 5 2 7

2 5 2 8

2 5 2 9

2 5 3 0

2 5 3 1

2 5 3 2

2 5 3 3

2 5 3 4

2 5 3 5

2 5 3 6

2 5 3 7

2 5 3 8

2 5 3 9

2 5 4 0

2 5 4 1

2 5 4 2

2 5 4 3

2 5 4 4

2 5 4 5

2 5 4 6

2 5 4 7

2 5 4 8

2 5 4 9

2 5 5 0

2 5 5 1

2 5 5 2

2 5 5 3

2 5 5 4

2 5 5 5

2 5 5 6

2 5 5 7

2 5 5 8

2 5 5 9

2 5 6 0

A B C D E F G H I J K L

K-S Test Statistic 0.201 Mean 0.0523

A-D Test Statistic 2.684 Nonparametric Statistics
5% A-D Critical Value 0.769 Kaplan-Meier (KM) Method

nu star 194

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 1.47 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0489

99% Percentile (z) 1.001 99% Percentile (z) 0.229

90% Percentile (z) 0.789 90% Percentile (z) 0.0954
95% Percentile (z) 0.862 95% Percentile (z) 0.129

   95% Bootstrap (%) UTL with   90% Coverage 0.132
   95% UPL (t) 0.867    95% UPL (t) 0.132

   95% UTL with   90% Coverage 0.834    95% UTL with   90% Coverage 0.115
   95% BCA UTL with   90% Coverage 0.13

Mean 0.529 Mean in Original Scale 0.05
SD 0.203 SD in Original Scale 0.0741

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 0.176 95% Percentile (z) 0.162
99% Percentile (z) 0.226 99% Percentile (z) 0.305

   95% UPL (t) 0.177    95% UPL (t) 0.165
90% Percentile (z) 0.149 90% Percentile (z) 0.115

SD 0.0739 SD (Log Scale) 0.93
   95% UTL   90% Coverage 0.166    95% UTL   90% Coverage 0.142

DL/2 Substitution Method DL/2 Substitution Method
Mean 0.0543 Mean (Log Scale) -3.353

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.272 Lilliefors Test Statistic 0.158
5% Lilliefors Critical Value 0.109 5% Lilliefors Critical Value 0.109

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.39%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 112
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 3

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 0.011 Minimum Non-Detect -4.51
Maximum Non-Detect 0.22 Maximum Non-Detect -1.514

Mean of Detected 0.0718 Mean of Detected -2.995
SD of Detected 0.0918 SD of Detected 0.767

Minimum Detected 0.016 Minimum Detected -4.135
Maximum Detected 0.68 Maximum Detected -0.386

Tolerance Factor 1.506 Percent Non-Detects 42.61%

Raw Statistics Log-transformed Statistics

General Statistics
Number of Valid Data 115 Number of Detected Data 66

Number of Distinct Detected Data 43 Number of Non-Detect Data 49

Note: DL/2 is not a recommended method.

M|MG/KG|MERCURY| (so_ss)

95% Percentile 0.00561
99% Percentile 0.0138

   95% WH Approx. Gamma UTL with    90% Coverage 0.00158
90% Percentile 0.00288    95% HW Approx. Gamma UTL with   90% Coverage 0.00096

   95% Percentile of Chisquare (2k) 1.469    95% Hawkins Wixley (HW) Approx. Gamma UPL 0.00123



Table 2
ProUCL Output

2 5 6 1

2 5 6 2

2 5 6 3

2 5 6 4

2 5 6 5

2 5 6 6

2 5 6 7

2 5 6 8

2 5 6 9

2 5 7 0

2 5 7 1

2 5 7 2

2 5 7 3

2 5 7 4

2 5 7 5

2 5 7 6

2 5 7 7

2 5 7 8

2 5 7 9

2 5 8 0

2 5 8 1

2 5 8 2

2 5 8 3

2 5 8 4

2 5 8 5

2 5 8 6

2 5 8 7

2 5 8 8

2 5 8 9

2 5 9 0

2 5 9 1

2 5 9 2

2 5 9 3

2 5 9 4

2 5 9 5

2 5 9 6

2 5 9 7

2 5 9 8

2 5 9 9

2 6 0 0

2 6 0 1

2 6 0 2

2 6 0 3

2 6 0 4

2 6 0 5

2 6 0 6

2 6 0 7

2 6 0 8

2 6 0 9

2 6 1 0

2 6 1 1

2 6 1 2

2 6 1 3

2 6 1 4

2 6 1 5

2 6 1 6

2 6 1 7

2 6 1 8

2 6 1 9

2 6 2 0

2 6 2 1

2 6 2 2

2 6 2 3

2 6 2 4

A B C D E F G H I J K L

5% K-S Critical Value 0.161 99% Percentile 54.16
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.754 90% Percentile 39.31
K-S Test Statistic 0.113 95% Percentile 43.69

A-D Test Statistic 0.422 Nonparametric Statistics

MLE of Standard Deviation 15.49
nu star 145.8

Theta Star 9.935
MLE of Mean 24.14

Gamma Distribution Test Data Distribution Test
k star 2.43 Data appear Normal at 5% Significance Level

95% Percentile (z) 45.16 95% Percentile (z) 71.18
99% Percentile (z) 53.87 99% Percentile (z) 121

   95% UPL (t) 46.21    95% UPL (t) 75.89
90% Percentile (z) 40.52 90% Percentile (z) 53.66

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 46.85    95% UTL with   90% Coverage 78.89

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics
Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.974 Shapiro Wilk Test Statistic 0.826

Coefficient of Variation 0.529
Skewness 0.507

Mean 24.14 Mean 2.985
SD 12.78 SD 0.778

Median 22.35 Median 3.106
Third Quartile 33.28 Third Quartile 3.504

Second Largest 47.2 Second Largest 3.854
First Quartile 13.7 First Quartile 2.607

Minimum 0.91 Minimum -0.0943
Maximum 57 Maximum 4.043

Tolerance Factor 1.777

Raw Statistics Log-Transformed Statistics

M|MG/KG|NICKEL| (br_na)

General Statistics
Total Number of Observations 30 Number of Distinct Observations 30

99% Percentile 0.419

Note: DL/2 is not a recommended method.

90% Percentile 0.141    95% HW Approx. Gamma UTL with   90% Coverage 0.194
95% Percentile 0.218

   95% Percentile of Chisquare (2k) 2.747    95% Hawkins Wixley (HW) Approx. Gamma UPL 0.232
   95% WH Approx. Gamma UTL with    90% Coverage 0.159

Theta star 0.159 Gamma ROS Limits with Extrapolated Data
Nu star 69.1    95% Wilson Hilferty (WH) Approx. Gamma UPL 0.184

SD 0.0759 99% Percentile (z) 0.223
k star 0.3

Mean 0.0477 90% Percentile (z) 0.146
Median 0.028 95% Percentile (z) 0.173

Assuming Gamma Distribution    95% KM Chebyshev UPL 0.374
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 0.175

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00696
   95% KM UTL with    90% Coverage 0.163

5% K-S Critical Value 0.112 SD 0.0734



Table 2
ProUCL Output

2 6 2 5

2 6 2 6

2 6 2 7

2 6 2 8

2 6 2 9

2 6 3 0

2 6 3 1

2 6 3 2

2 6 3 3

2 6 3 4

2 6 3 5

2 6 3 6

2 6 3 7

2 6 3 8

2 6 3 9

2 6 4 0

2 6 4 1

2 6 4 2

2 6 4 3

2 6 4 4

2 6 4 5

2 6 4 6

2 6 4 7

2 6 4 8

2 6 4 9

2 6 5 0

2 6 5 1

2 6 5 2

2 6 5 3

2 6 5 4

2 6 5 5

2 6 5 6

2 6 5 7

2 6 5 8

2 6 5 9

2 6 6 0

2 6 6 1

2 6 6 2

2 6 6 3

2 6 6 4

2 6 6 5

2 6 6 6

2 6 6 7

2 6 6 8

2 6 6 9

2 6 7 0

2 6 7 1

2 6 7 2

2 6 7 3

2 6 7 4

2 6 7 5

2 6 7 6

2 6 7 7

2 6 7 8

2 6 7 9

2 6 8 0

2 6 8 1

2 6 8 2

2 6 8 3

2 6 8 4

2 6 8 5

2 6 8 6

2 6 8 7

2 6 8 8

A B C D E F G H I J K L

   95% WH Approx. Gamma UTL with   90% Coverage 26.81

   95% WH Approx. Gamma UPL 27.92 Upper Threshold Limit Based upon IQR 34.09
   95% HW Approx. Gamma UPL 28.08

99% Percentile 33.54    95% UPL 27.2
   95% Chebyshev UPL 42.89

90% Percentile 25.09    95% Percentile Bootstrap UTL with   90% Coverage 26.83
95% Percentile 27.85    95% BCA Bootstrap UTL with   90% Coverage 26.8

Assuming Gamma Distribution    95% UTL with   90% Coverage 26.8

5% K-S Critical Value 0.0894 99% Percentile 31.06
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.752 90% Percentile 25.4
K-S Test Statistic 0.075 95% Percentile 27.11

A-D Test Statistic 0.537 Nonparametric Statistics

MLE of Standard Deviation 5.763
nu star 1826

Theta Star 1.907
MLE of Mean 17.41

Gamma Distribution Test Data Distribution Test
k star 9.13 Data appear Gamma Distributed at 5% Significance Level

95% Percentile (z) 26.98 95% Percentile (z) 28.45
99% Percentile (z) 30.94 99% Percentile (z) 35.66

   95% UPL (t) 27.12    95% UPL (t) 28.68
90% Percentile (z) 24.87 90% Percentile (z) 25.22

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 26.28    95% UTL with   90% Coverage 27.33

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.0927 Lilliefors Test Statistic 0.0768

Skewness 0.701

Background Statistics

SD 5.815 SD 0.331
Coefficient of Variation 0.334

Third Quartile 21.23 Third Quartile 3.055
Mean 17.41 Mean 2.803

First Quartile 12.65 First Quartile 2.538
Median 16.55 Median 2.806

Maximum 37.1 Maximum 3.614
Second Largest 31 Second Largest 3.434

Raw Statistics Log-Transformed Statistics
Minimum 7.6 Minimum 2.028

Total Number of Observations 100 Number of Distinct Observations 78
Tolerance Factor 1.524

M|MG/KG|NICKEL| (so_sb)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 55.98
   95% HW Approx. Gamma UTL with   90% Coverage 59.09

   95% WH Approx. Gamma UPL 54.7 Upper Threshold Limit Based upon IQR 62.64
   95% HW Approx. Gamma UPL 57.6

99% Percentile 73.71    95% UPL 51.61
   95% Chebyshev UPL 80.77

90% Percentile 44.88    95% Percentile Bootstrap UTL with   90% Coverage 48.18
95% Percentile 53.91    95% BCA Bootstrap UTL with   90% Coverage 47.2

Assuming Gamma Distribution    95% UTL with   90% Coverage 47.2



Table 2
ProUCL Output

2 6 8 9

2 6 9 0

2 6 9 1

2 6 9 2

2 6 9 3

2 6 9 4

2 6 9 5

2 6 9 6

2 6 9 7

2 6 9 8

2 6 9 9

2 7 0 0

2 7 0 1

2 7 0 2

2 7 0 3

2 7 0 4

2 7 0 5

2 7 0 6

2 7 0 7

2 7 0 8

2 7 0 9

2 7 1 0

2 7 1 1

2 7 1 2

2 7 1 3

2 7 1 4

2 7 1 5

2 7 1 6

2 7 1 7

2 7 1 8

2 7 1 9

2 7 2 0

2 7 2 1

2 7 2 2

2 7 2 3

2 7 2 4

2 7 2 5

2 7 2 6

2 7 2 7

2 7 2 8

2 7 2 9

2 7 3 0

2 7 3 1

2 7 3 2

2 7 3 3

2 7 3 4

2 7 3 5

2 7 3 6

2 7 3 7

2 7 3 8

2 7 3 9

2 7 4 0

2 7 4 1

2 7 4 2

2 7 4 3

2 7 4 4

2 7 4 5

2 7 4 6

2 7 4 7

2 7 4 8

2 7 4 9

2 7 5 0

2 7 5 1

2 7 5 2

A B C D E F G H I J K L

Number of Valid Data 30 Number of Detected Data 28

M|MG/KG|POTASSIUM| (br_na)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 14.49
   95% HW Approx. Gamma UTL with   90% Coverage 14.59

   95% WH Approx. Gamma UPL 15.2 Upper Threshold Limit Based upon IQR 18.4
   95% HW Approx. Gamma UPL 15.33

99% Percentile 18.42    95% UPL 14.54
   95% Chebyshev UPL 23.1

90% Percentile 13.58    95% Percentile Bootstrap UTL with   90% Coverage 14.4
95% Percentile 15.16    95% BCA Bootstrap UTL with   90% Coverage 14.36

Assuming Gamma Distribution    95% UTL with   90% Coverage 14.4

5% K-S Critical Value 0.0856 99% Percentile 16.29
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.753 90% Percentile 13.78
K-S Test Statistic 0.0799 95% Percentile 14.43

A-D Test Statistic 0.605 Nonparametric Statistics

MLE of Standard Deviation 3.246
nu star 1869

Theta Star 1.139
MLE of Mean 9.252

Gamma Distribution Test Data Distribution Test
k star 8.125 Data appear Normal at 5% Significance Level

95% Percentile (z) 14.45 95% Percentile (z) 15.73
99% Percentile (z) 16.61 99% Percentile (z) 20.1

   95% UPL (t) 14.52    95% UPL (t) 15.84
90% Percentile (z) 13.31 90% Percentile (z) 13.8

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 14.02    95% UTL with   90% Coverage 14.96

Lilliefors Critical Value 0.0826 Lilliefors Critical Value 0.0826
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.0693 Lilliefors Test Statistic 0.0803

Skewness 0.401

Background Statistics

SD 3.163 SD 0.36
Coefficient of Variation 0.342

Third Quartile 11.5 Third Quartile 2.442
Mean 9.252 Mean 2.164

First Quartile 6.9 First Quartile 1.931
Median 8.9 Median 2.186

Maximum 19.1 Maximum 2.95
Second Largest 16.5 Second Largest 2.803

Raw Statistics Log-Transformed Statistics
Minimum 2.8 Minimum 1.03

Total Number of Observations 115 Number of Distinct Observations 74
Tolerance Factor 1.506

M|MG/KG|NICKEL| (so_ss)

General Statistics

   95% HW Approx. Gamma UTL with   90% Coverage 26.92



Table 2
ProUCL Output

2 7 5 3

2 7 5 4

2 7 5 5

2 7 5 6

2 7 5 7

2 7 5 8

2 7 5 9

2 7 6 0

2 7 6 1

2 7 6 2

2 7 6 3

2 7 6 4

2 7 6 5

2 7 6 6

2 7 6 7

2 7 6 8

2 7 6 9

2 7 7 0

2 7 7 1

2 7 7 2

2 7 7 3

2 7 7 4

2 7 7 5

2 7 7 6

2 7 7 7

2 7 7 8

2 7 7 9

2 7 8 0

2 7 8 1

2 7 8 2

2 7 8 3

2 7 8 4

2 7 8 5

2 7 8 6

2 7 8 7

2 7 8 8

2 7 8 9

2 7 9 0

2 7 9 1

2 7 9 2

2 7 9 3

2 7 9 4

2 7 9 5

2 7 9 6

2 7 9 7

2 7 9 8

2 7 9 9

2 8 0 0

2 8 0 1

2 8 0 2

2 8 0 3

2 8 0 4

2 8 0 5

2 8 0 6

2 8 0 7

2 8 0 8

2 8 0 9

2 8 1 0

2 8 1 1

2 8 1 2

2 8 1 3

2 8 1 4

2 8 1 5

2 8 1 6

A B C D E F G H I J K L

   95% Percentile of Chisquare (2k) 3.543    95% Hawkins Wixley (HW) Approx. Gamma UPL 661.2
   95% WH Approx. Gamma UTL with    90% Coverage 538.3

Theta star 372.8 Gamma ROS Limits with Extrapolated Data
Nu star 26.47    95% Wilson Hilferty (WH) Approx. Gamma UPL 521.1

SD 123.3 99% Percentile (z) 440.2
k star 0.441

Mean 164.4 90% Percentile (z) 318
Median 125 95% Percentile (z) 360.5

Assuming Gamma Distribution    95% KM Chebyshev UPL 686.5
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 370.1

Data appear Gamma Distributed at 5% Significance Level SE of Mean 21.76
   95% KM UTL with    90% Coverage 376

K-S Test Statistic 0.136 Mean 168
5% K-S Critical Value 0.167 SD 117

A-D Test Statistic 0.561 Nonparametric Statistics
5% A-D Critical Value 0.755 Kaplan-Meier (KM) Method

nu star 136.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 2.436 Data appear Gamma Distributed at 5% Significance Level

Theta Star 72.32

99% Percentile (z) 451 99% Percentile (z) 693.5

90% Percentile (z) 321.8 90% Percentile (z) 328.1
95% Percentile (z) 366.7 95% Percentile (z) 425.7

   95% Bootstrap (%) UTL with   90% Coverage 403.8
   95% UPL (t) 376.9    95% UPL (t) 451.5

   95% UTL with   90% Coverage 383    95% UTL with   90% Coverage 467.9
   95% BCA UTL with   90% Coverage 403.8

Mean 163.3 Mean in Original Scale 166.6
SD 123.6 SD in Original Scale 120.5

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 365.4 95% Percentile (z) 445.3
99% Percentile (z) 447.9 99% Percentile (z) 744.8

   95% UPL (t) 375.3    95% UPL (t) 473.9
90% Percentile (z) 321.3 90% Percentile (z) 338.6

SD 121.1 SD (Log Scale) 0.755
   95% UTL   90% Coverage 381.4    95% UTL   90% Coverage 492

DL/2 Substitution Method DL/2 Substitution Method
Mean 166.1 Mean (Log Scale) 4.858

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.857 Shapiro Wilk Test Statistic 0.961
5% Shapiro Wilk Critical Value 0.924 5% Shapiro Wilk Critical Value 0.924

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 6.67%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 2
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 28

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 48.8 Minimum Non-Detect 3.888
Maximum Non-Detect 50.5 Maximum Non-Detect 3.922

Mean of Detected 176.2 Mean of Detected 4.975
SD of Detected 119.1 SD of Detected 0.63

Minimum Detected 53.9 Minimum Detected 3.987
Maximum Detected 537 Maximum Detected 6.286

Tolerance Factor 1.777 Percent Non-Detects 6.67%

Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 28 Number of Non-Detect Data 2



Table 2
ProUCL Output

2 8 1 7

2 8 1 8

2 8 1 9

2 8 2 0

2 8 2 1

2 8 2 2

2 8 2 3

2 8 2 4

2 8 2 5

2 8 2 6

2 8 2 7

2 8 2 8

2 8 2 9

2 8 3 0

2 8 3 1

2 8 3 2

2 8 3 3

2 8 3 4

2 8 3 5

2 8 3 6

2 8 3 7

2 8 3 8

2 8 3 9

2 8 4 0

2 8 4 1

2 8 4 2

2 8 4 3

2 8 4 4

2 8 4 5

2 8 4 6

2 8 4 7

2 8 4 8

2 8 4 9

2 8 5 0

2 8 5 1

2 8 5 2

2 8 5 3

2 8 5 4

2 8 5 5

2 8 5 6

2 8 5 7

2 8 5 8

2 8 5 9

2 8 6 0

2 8 6 1

2 8 6 2

2 8 6 3

2 8 6 4

2 8 6 5

2 8 6 6

2 8 6 7

2 8 6 8

2 8 6 9

2 8 7 0

2 8 7 1

2 8 7 2

2 8 7 3

2 8 7 4

2 8 7 5

2 8 7 6

2 8 7 7

2 8 7 8

2 8 7 9

2 8 8 0

A B C D E F G H I J K L

M|MG/KG|POTASSIUM| (so_ss)

   95% WH Approx. Gamma UTL with   90% Coverage 1445
   95% HW Approx. Gamma UTL with   90% Coverage 1444

   95% WH Approx. Gamma UPL 1536 Upper Threshold Limit Based upon IQR 1988
   95% HW Approx. Gamma UPL 1539

99% Percentile 2014    95% UPL 1699
   95% Chebyshev UPL 2793

90% Percentile 1313    95% Percentile Bootstrap UTL with   90% Coverage 1671
95% Percentile 1536    95% BCA Bootstrap UTL with   90% Coverage 1671

Assuming Gamma Distribution    95% UTL with   90% Coverage 1670

5% K-S Critical Value 0.0899 99% Percentile 2044
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.757 90% Percentile 1513
K-S Test Statistic 0.218 95% Percentile 1681

A-D Test Statistic 7.05 Nonparametric Statistics

MLE of Standard Deviation 407.4
nu star 707.6

Theta Star 216.6
MLE of Mean 766.4

Gamma Distribution Test Data Distribution Test
k star 3.538 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 1527 95% Percentile (z) 1536
99% Percentile (z) 1842 99% Percentile (z) 2174

   95% UPL (t) 1538    95% UPL (t) 1555
90% Percentile (z) 1359 90% Percentile (z) 1276

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 1471    95% UTL with   90% Coverage 1444

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics
Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.254 Lilliefors Test Statistic 0.199

Coefficient of Variation 0.604
Skewness 1.423

Mean 766.4 Mean 6.498
SD 462.6 SD 0.51

Median 533.5 Median 6.279
Third Quartile 1065 Third Quartile 6.971

Second Largest 2040 Second Largest 7.621
First Quartile 449.5 First Quartile 6.108

Minimum 288 Minimum 5.663
Maximum 2440 Maximum 7.8

Tolerance Factor 1.524

Raw Statistics Log-Transformed Statistics

M|MG/KG|POTASSIUM| (so_sb)

General Statistics
Total Number of Observations 100 Number of Distinct Observations 86

99% Percentile 1169

Note: DL/2 is not a recommended method.

90% Percentile 456.2    95% HW Approx. Gamma UTL with   90% Coverage 688.5
95% Percentile 660.3



Table 2
ProUCL Output

2 8 8 1

2 8 8 2

2 8 8 3

2 8 8 4

2 8 8 5

2 8 8 6

2 8 8 7

2 8 8 8

2 8 8 9

2 8 9 0

2 8 9 1

2 8 9 2

2 8 9 3

2 8 9 4

2 8 9 5

2 8 9 6

2 8 9 7

2 8 9 8

2 8 9 9

2 9 0 0

2 9 0 1

2 9 0 2

2 9 0 3

2 9 0 4

2 9 0 5

2 9 0 6

2 9 0 7

2 9 0 8

2 9 0 9

2 9 1 0

2 9 1 1

2 9 1 2

2 9 1 3

2 9 1 4

2 9 1 5

2 9 1 6

2 9 1 7

2 9 1 8

2 9 1 9

2 9 2 0

2 9 2 1

2 9 2 2

2 9 2 3

2 9 2 4

2 9 2 5

2 9 2 6

2 9 2 7

2 9 2 8

2 9 2 9

2 9 3 0

2 9 3 1

2 9 3 2

2 9 3 3

2 9 3 4

2 9 3 5

2 9 3 6

2 9 3 7

2 9 3 8

2 9 3 9

2 9 4 0

2 9 4 1

2 9 4 2

2 9 4 3

2 9 4 4

A B C D E F G H I J K L

Theta star 1589 Gamma ROS Limits with Extrapolated Data

SD 218.3 99% Percentile (z) 711.2
k star 0.193

Mean 306 90% Percentile (z) 556.6
Median 335 95% Percentile (z) 610.4

Assuming Gamma Distribution    95% KM Chebyshev UPL 1015
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 613.4

Data appear Gamma Distributed at 5% Significance Level SE of Mean 14.04
   95% KM UTL with    90% Coverage 589.9

K-S Test Statistic 0.0591 Mean 367
5% K-S Critical Value 0.103 SD 147.9

A-D Test Statistic 0.506 Nonparametric Statistics
5% A-D Critical Value 0.75 Kaplan-Meier (KM) Method

nu star 1761

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 11.74 Data appear Normal at 5% Significance Level

Theta Star 37.38

99% Percentile (z) 844.3 99% Percentile (z) 808.2

90% Percentile (z) 538.8 90% Percentile (z) 550.5
95% Percentile (z) 645 95% Percentile (z) 629.2

   95% Bootstrap (%) UTL with   90% Coverage 576
   95% UPL (t) 651.1    95% UPL (t) 633.9

   95% UTL with   90% Coverage 604.5    95% UTL with   90% Coverage 597.9
   95% BCA UTL with   90% Coverage 576

Mean 164 Mean in Original Scale 368.5
SD 292.4 SD in Original Scale 145.7

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 632.2 95% Percentile (z) 775.4
99% Percentile (z) 755.3 99% Percentile (z) 1176

   95% UPL (t) 636    95% UPL (t) 785.3
90% Percentile (z) 566.6 90% Percentile (z) 621

SD 180.6 SD (Log Scale) 0.612
   95% UTL   90% Coverage 607.2    95% UTL   90% Coverage 712.4

DL/2 Substitution Method DL/2 Substitution Method
Mean 335.2 Mean (Log Scale) 5.648

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.089 Lilliefors Test Statistic 0.0503
5% Lilliefors Critical Value 0.102 5% Lilliefors Critical Value 0.102

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.91%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 108
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 7

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 179 Minimum Non-Detect 5.187
Maximum Non-Detect 615 Maximum Non-Detect 6.422

Mean of Detected 438.8 Mean of Detected 6.043
SD of Detected 133.6 SD of Detected 0.286

Minimum Detected 216 Minimum Detected 5.375
Maximum Detected 877 Maximum Detected 6.777

Tolerance Factor 1.506 Percent Non-Detects 34.78%

Raw Statistics Log-transformed Statistics

Number of Valid Data 115 Number of Detected Data 75
Number of Distinct Detected Data 69 Number of Non-Detect Data 40

General Statistics



Table 2
ProUCL Output

2 9 4 5

2 9 4 6

2 9 4 7

2 9 4 8

2 9 4 9

2 9 5 0

2 9 5 1

2 9 5 2

2 9 5 3

2 9 5 4

2 9 5 5

2 9 5 6

2 9 5 7

2 9 5 8

2 9 5 9

2 9 6 0

2 9 6 1

2 9 6 2

2 9 6 3

2 9 6 4

2 9 6 5

2 9 6 6

2 9 6 7

2 9 6 8

2 9 6 9

2 9 7 0

2 9 7 1

2 9 7 2

2 9 7 3

2 9 7 4

2 9 7 5

2 9 7 6

2 9 7 7

2 9 7 8

2 9 7 9

2 9 8 0

2 9 8 1

2 9 8 2

2 9 8 3

2 9 8 4

2 9 8 5

2 9 8 6

2 9 8 7

2 9 8 8

2 9 8 9

2 9 9 0

2 9 9 1

2 9 9 2

2 9 9 3

2 9 9 4

2 9 9 5

2 9 9 6

2 9 9 7

2 9 9 8

2 9 9 9

3 0 0 0

3 0 0 1

3 0 0 2

3 0 0 3

3 0 0 4

3 0 0 5

3 0 0 6

3 0 0 7

3 0 0 8

A B C D E F G H I J K L

90% Percentile (z) 0.251 90% Percentile (z) 0.211
95% Percentile (z) 0.284 95% Percentile (z) 0.246

   95% UTL   90% Coverage 0.273    95% UTL   90% Coverage 0.234
   95% UPL (t) 0.286    95% UPL (t) 0.248

Mean 0.138 Mean (Log Scale) -2.093
SD 0.0889 SD (Log Scale) 0.42

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.942 Shapiro Wilk Test Statistic 0.968

Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 99.00%

Warning:  There are only 5 Detected Values in this data

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 99
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 1

Maximum Non-Detect 0.585 Maximum Non-Detect -0.536

SD of Detected 0.195 SD of Detected 0.457
Minimum Non-Detect 0.15 Minimum Non-Detect -1.897

Maximum Detected 0.71 Maximum Detected -0.342
Mean of Detected 0.437 Mean of Detected -0.91

Raw Statistics Log-transformed Statistics
Minimum Detected 0.222 Minimum Detected -1.505

Number of Distinct Detected Data 5 Number of Non-Detect Data 95
Tolerance Factor 1.524 Percent Non-Detects 95.00%

M|MG/KG|SELENIUM| (so_sb)

General Statistics
Number of Valid Data 100 Number of Detected Data 5

  gested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EP  

The data set for variable M|MG/KG|SELENIUM| (br_na) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 29

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

M|MG/KG|SELENIUM| (br_na)

General Statistics
Number of Valid Data 30 Number of Detected Data 1

99% Percentile 3441

Note: DL/2 is not a recommended method.

90% Percentile 925    95% HW Approx. Gamma UTL with   90% Coverage 1453
95% Percentile 1592

   95% Percentile of Chisquare (2k) 2.003    95% Hawkins Wixley (HW) Approx. Gamma UPL 1744
   95% WH Approx. Gamma UTL with    90% Coverage 1076

Nu star 44.28    95% Wilson Hilferty (WH) Approx. Gamma UPL 1237
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ProUCL Output

3 0 0 9

3 0 1 0

3 0 1 1

3 0 1 2

3 0 1 3

3 0 1 4

3 0 1 5

3 0 1 6

3 0 1 7

3 0 1 8

3 0 1 9

3 0 2 0

3 0 2 1

3 0 2 2

3 0 2 3

3 0 2 4

3 0 2 5

3 0 2 6

3 0 2 7

3 0 2 8

3 0 2 9

3 0 3 0

3 0 3 1

3 0 3 2

3 0 3 3

3 0 3 4

3 0 3 5

3 0 3 6

3 0 3 7

3 0 3 8

3 0 3 9

3 0 4 0

3 0 4 1

3 0 4 2

3 0 4 3

3 0 4 4

3 0 4 5

3 0 4 6

3 0 4 7

3 0 4 8

3 0 4 9

3 0 5 0

3 0 5 1

3 0 5 2

3 0 5 3

3 0 5 4

3 0 5 5

3 0 5 6

3 0 5 7

3 0 5 8

3 0 5 9

3 0 6 0

3 0 6 1

3 0 6 2

3 0 6 3

3 0 6 4

3 0 6 5

3 0 6 6

3 0 6 7

3 0 6 8

3 0 6 9

3 0 7 0

3 0 7 1

3 0 7 2

A B C D E F G H I J K L

Shapiro Wilk Test Statistic 0.899 Not Available

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 115
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Data with Multiple Detection Limits Single Detection Limit Scenario

Mean of Detected 0.386
Maximum Non-Detect 5.7

Mean of Detected 0.386
Mean of Detected 0.386

Minimum Detected 0.18 Log Statistics Not Avaliable
Maximum Detected 0.89

Tolerance Factor 1.506 Percent Non-Detects 60.87%

Raw Statistics Log-transformed Statistics

General Statistics
Number of Valid Data 115 Number of Detected Data 45

Number of Distinct Detected Data 29 Number of Non-Detect Data 70

Note: DL/2 is not a recommended method.

M|MG/KG|SELENIUM| (so_ss)

95% Percentile 0.127
99% Percentile 0.361

   95% WH Approx. Gamma UTL with    90% Coverage 0.0256
90% Percentile 0.0561    95% HW Approx. Gamma UTL with   90% Coverage 0.0116

Nu star 18.45    95% Wilson Hilferty (WH) Approx. Gamma UPL 0.0322
   95% Percentile of Chisquare (2k) 1.075    95% Hawkins Wixley (HW) Approx. Gamma UPL 0.0155

k star 0.0923
Theta star 0.237 Gamma ROS Limits with Extrapolated Data

Median 1E-06 95% Percentile (z) 0.334
SD 0.103 99% Percentile (z) 0.376

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 0.335
Mean 0.0218 90% Percentile (z) 0.312

   95% KM UTL with    90% Coverage 0.326
Assuming Gamma Distribution    95% KM Chebyshev UPL 0.501

5% K-S Critical Value 0.358 SD 0.0613
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00689

5% A-D Critical Value 0.68 Kaplan-Meier (KM) Method
K-S Test Statistic 0.23 Mean 0.233

A-D Test Statistic 0.25 Nonparametric Statistics

Theta Star 0.166
nu star 26.36

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 2.636 Data appear Normal at 5% Significance Level

95% Percentile (z) 0.171
99% Percentile (z) 0.324

   95% UPL (t) 0.174
90% Percentile (z) 0.121

SD in Log Scale 0.942
   95% UTL   90% Coverage 0.152

SD in Original Scale 0.1
Mean in Log Scale -3.319

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale 0.0619

99% Percentile (z) 0.344 99% Percentile (z) 0.327
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ProUCL Output

3 0 7 3

3 0 7 4
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The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.
Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 3 Distinct Detected Values in this data set

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 30
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Maximum Non-Detect 0.48 Maximum Non-Detect -0.734

SD of Detected 0.00742 SD of Detected 0.0844
Minimum Non-Detect 0.048 Minimum Non-Detect -3.037

Maximum Detected 0.095 Maximum Detected -2.354
Mean of Detected 0.0868 Mean of Detected -2.446

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0805 Minimum Detected -2.519

Warning: Data set has only 3 Detected Values.
This is not enough to compute meaningful and reliable test statistics and estimates.

No statistics will be produced!

Tolerance Factor 1.777 Percent Non-Detects 90.00%

General Statistics
Number of Valid Data 30 Number of Detected Data 3

Number of Distinct Detected Data 3 Number of Non-Detect Data 27

Note: DL/2 is not a recommended method.

M|MG/KG|SILVER| (br_na)

95% Percentile (z) 0.567
99% Percentile (z) 0.678

   95% KM UPL (t) 0.571
90% Percentile (z) 0.509

   95% KM UTL with    90% Coverage 0.545
   95% KM Chebyshev UPL 1.011

SD 0.162
SE of Mean 0.0179

Kaplan-Meier (KM) Method
Mean 0.301

Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
Gamma Statistics Not Available Data appear Gamma Distributed at 5% Significance Level

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method N/A

95% Percentile (z) 993.9
99% Percentile (z) 1441

   95% UPL (t) 1007
90% Percentile (z) 755.4

SD 656.5
   95% UTL   90% Coverage 902.9

DL/2 Substitution Method DL/2 Substitution Method N/A
Mean -85.99

Data not Normal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

5% Shapiro Wilk Critical Value 0.945
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General Statistics
Number of Valid Data 100 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 100

Note: DL/2 is not a recommended method.

M|MG/KG|SILVER| (so_sb)

95% Percentile     N/A    
99% Percentile     N/A    

   95% WH Approx. Gamma UTL with    90% Coverage     N/A    
90% Percentile     N/A       95% HW Approx. Gamma UTL with   90% Coverage     N/A    

Nu star     N/A       95% Wilson Hilferty (WH) Approx. Gamma UPL     N/A    
   95% Percentile of Chisquare (2k)     N/A       95% Hawkins Wixley (HW) Approx. Gamma UPL     N/A    

k star     N/A    
Theta star     N/A    Gamma ROS Limits with Extrapolated Data

Median     N/A    95% Percentile (z) 0.086
SD     N/A    99% Percentile (z) 0.0879

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 0.0862
Mean     N/A    90% Percentile (z) 0.0849

   95% KM UTL with    90% Coverage 0.0864
Assuming Gamma Distribution    95% KM Chebyshev UPL 0.094

5% K-S Critical Value     N/A    SD 0.00289
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00069

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method
K-S Test Statistic     N/A    Mean 0.0812

A-D Test Statistic     N/A    Nonparametric Statistics

Theta Star     N/A    
nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

95% Percentile (z) 0.0779
99% Percentile (z) 0.0915

   95% UPL (t) 0.0794
90% Percentile (z) 0.0715

SD in Log Scale 0.236
   95% UTL   90% Coverage 0.0804

SD in Original Scale 0.0138
Mean in Log Scale -2.941

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale 0.0543

99% Percentile (z) 0.148 99% Percentile (z) 0.138

90% Percentile (z) 0.101 90% Percentile (z) 0.0729
95% Percentile (z) 0.117 95% Percentile (z) 0.091

   95% UTL   90% Coverage 0.123    95% UTL   90% Coverage 0.0986
   95% UPL (t) 0.121    95% UPL (t) 0.0957

Mean 0.043 Mean (Log Scale) -3.401
SD 0.0452 SD (Log Scale) 0.61

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.954 Shapiro Wilk Test Statistic 0.962

However, results obtained using 4 to 9 distinct values may not be reliable.
It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.
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   95% Bootstrap (%) UTL with   90% Coverage 344.1

   95% UTL with   90% Coverage 310.1    95% UTL with   90% Coverage 359.7
   95% BCA UTL with   90% Coverage 344.1

Mean 126.4 Mean in Original Scale 137.2
SD 103.4 SD in Original Scale 89.38

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 287.6 95% Percentile (z) 399.7
99% Percentile (z) 351.6 99% Percentile (z) 711.1

   95% UPL (t) 295.4    95% UPL (t) 428.6
90% Percentile (z) 253.5 90% Percentile (z) 294

SD 93.88 SD (Log Scale) 0.845
   95% UTL   90% Coverage 300    95% UTL   90% Coverage 447

DL/2 Substitution Method DL/2 Substitution Method
Mean 133.2 Mean (Log Scale) 4.601

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.887 Shapiro Wilk Test Statistic 0.96
5% Shapiro Wilk Critical Value 0.916 5% Shapiro Wilk Critical Value 0.916

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 20.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 6
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 24

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 48.3 Minimum Non-Detect 3.877
Maximum Non-Detect 50.5 Maximum Non-Detect 3.922

Mean of Detected 160.4 Mean of Detected 4.951
SD of Detected 85.2 SD of Detected 0.51

Minimum Detected 62.4 Minimum Detected 4.134
Maximum Detected 354 Maximum Detected 5.869

Tolerance Factor 1.777 Percent Non-Detects 20.00%

Raw Statistics Log-transformed Statistics

Number of Valid Data 30 Number of Detected Data 24
Number of Distinct Detected Data 24 Number of Non-Detect Data 6

M|MG/KG|SODIUM| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable M|MG/KG|SILVER| (so_ss) was not processed!

Number of Valid Data 115 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 115

M|MG/KG|SILVER| (so_ss)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable M|MG/KG|SILVER| (so_sb) was not processed!
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SD 23.65 SD (Log Scale) 0.471
   95% UTL   90% Coverage 79.53    95% UTL   90% Coverage 78.9

DL/2 Substitution Method DL/2 Substitution Method
Mean 43.48 Mean (Log Scale) 3.651

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.939 Shapiro Wilk Test Statistic 0.946
5% Shapiro Wilk Critical Value 0.931 5% Shapiro Wilk Critical Value 0.931

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 84.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 84
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 16

Maximum Non-Detect 74.3 Maximum Non-Detect 4.308

SD of Detected 14.86 SD of Detected 0.197
Minimum Non-Detect 50.8 Minimum Non-Detect 3.928

Maximum Detected 107 Maximum Detected 4.673
Mean of Detected 74.73 Mean of Detected 4.295

Raw Statistics Log-transformed Statistics
Minimum Detected 54.1 Minimum Detected 3.991

Number of Distinct Detected Data 31 Number of Non-Detect Data 67
Tolerance Factor 1.524 Percent Non-Detects 67.00%

M|MG/KG|SODIUM| (so_sb)

General Statistics
Number of Valid Data 100 Number of Detected Data 33

99% Percentile 1401

Note: DL/2 is not a recommended method.

90% Percentile 388.1    95% HW Approx. Gamma UTL with   90% Coverage 834.8
95% Percentile 658.4

   95% Percentile of Chisquare (2k) 2.085    95% Hawkins Wixley (HW) Approx. Gamma UPL 790.6
   95% WH Approx. Gamma UTL with    90% Coverage 572.6

Theta star 631.5 Gamma ROS Limits with Extrapolated Data
Nu star 12.19    95% Wilson Hilferty (WH) Approx. Gamma UPL 549.3

SD 100.1 99% Percentile (z) 336.8
k star 0.203

Mean 128.3 90% Percentile (z) 248.8
Median 109.5 95% Percentile (z) 279.4

Assuming Gamma Distribution    95% KM Chebyshev UPL 514.2
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 286.3

Data appear Gamma Distributed at 5% Significance Level SE of Mean 15.72
   95% KM UTL with    90% Coverage 290.5

K-S Test Statistic 0.138 Mean 140.8
5% K-S Critical Value 0.179 SD 84.27

A-D Test Statistic 0.466 Nonparametric Statistics
5% A-D Critical Value 0.748 Kaplan-Meier (KM) Method

nu star 173.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 3.622 Data appear Gamma Distributed at 5% Significance Level

Theta Star 44.28

99% Percentile (z) 367 99% Percentile (z) 516

90% Percentile (z) 258.9 90% Percentile (z) 259.8
95% Percentile (z) 296.5 95% Percentile (z) 329.8

   95% UPL (t) 305    95% UPL (t) 348.2
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Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 115
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Maximum Non-Detect 814

Mean of Detected 177.5
Mean of Detected 177.5

Maximum Detected 349
Mean of Detected 177.5

Raw Statistics Log-transformed Statistics
Minimum Detected 62.3 Log Statistics Not Avaliable

Number of Distinct Detected Data 25 Number of Non-Detect Data 90
Tolerance Factor 1.506 Percent Non-Detects 78.26%

M|MG/KG|SODIUM| (so_ss)

General Statistics
Number of Valid Data 115 Number of Detected Data 25

99% Percentile 418.9

Note: DL/2 is not a recommended method.

90% Percentile 70.75    95% HW Approx. Gamma UTL with   90% Coverage 118.3
95% Percentile 153.7

   95% Percentile of Chisquare (2k) 1.17    95% Hawkins Wixley (HW) Approx. Gamma UPL 148.2
   95% WH Approx. Gamma UTL with    90% Coverage 100.1

Theta star 262.6 Gamma ROS Limits with Extrapolated Data
Nu star 20.17    95% Wilson Hilferty (WH) Approx. Gamma UPL 118.9

SD 35.36 99% Percentile (z) 90.79
k star 0.101

Mean 26.49 90% Percentile (z) 77.4
Median 1.425 95% Percentile (z) 82.06

Assuming Gamma Distribution    95% KM Chebyshev UPL 117.1
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 82.36

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.303
   95% KM UTL with    90% Coverage 80.51

K-S Test Statistic 0.135 Mean 60.99
5% K-S Critical Value 0.153 SD 12.81

A-D Test Statistic 0.511 Nonparametric Statistics
5% A-D Critical Value 0.745 Kaplan-Meier (KM) Method

nu star 1597

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 24.2 Data appear Normal at 5% Significance Level

Theta Star 3.088

99% Percentile (z) 106.4 99% Percentile (z) 101.2

90% Percentile (z) 81.41 90% Percentile (z) 73.76
95% Percentile (z) 90.08 95% Percentile (z) 82.34

   95% Bootstrap (%) UTL with   90% Coverage 88.32
   95% UPL (t) 90.65    95% UPL (t) 82.93

   95% UTL with   90% Coverage 87.2    95% UTL with   90% Coverage 79.38
   95% BCA UTL with   90% Coverage 88.3

Mean 50.81 Mean in Original Scale 52.57
SD 23.87 SD in Original Scale 18.07

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 82.38 95% Percentile (z) 83.52
99% Percentile (z) 98.5 99% Percentile (z) 115.1

   95% UPL (t) 82.95    95% UPL (t) 84.46
90% Percentile (z) 73.79 90% Percentile (z) 70.39
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Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable M|MG/KG|THALLIUM| (so_sb) was not processed!

Number of Valid Data 100 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 100

M|MG/KG|THALLIUM| (so_sb)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable M|MG/KG|THALLIUM| (br_na) was not processed!

General Statistics
Number of Valid Data 30 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 30

Note: DL/2 is not a recommended method.

M|MG/KG|THALLIUM| (br_na)

95% Percentile (z) 229.5
99% Percentile (z) 287.9

   95% KM UPL (t) 231.3
90% Percentile (z) 198.4

   95% KM UTL with    90% Coverage 217.7
   95% KM Chebyshev UPL 463.5

SD 85.62
SE of Mean 6.489

Kaplan-Meier (KM) Method
Mean 88.71

Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
Gamma Statistics Not Available Data follow Appr. Gamma Distribution at 5% Significance Level

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method N/A

95% Percentile (z) 2470
99% Percentile (z) 3968

   95% UPL (t) 2515
90% Percentile (z) 1671

SD 2198
   95% UTL   90% Coverage 2165

DL/2 Substitution Method DL/2 Substitution Method N/A
Mean -1145

Data not Normal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.898 Not Available
5% Shapiro Wilk Critical Value 0.918

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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99% Percentile 30.18    95% UPL 26.44
   95% Chebyshev UPL 38.96

90% Percentile 18.22    95% Percentile Bootstrap UTL with   90% Coverage 20.42
95% Percentile 21.96    95% BCA Bootstrap UTL with   90% Coverage 20.42

Assuming Gamma Distribution    95% UTL with   90% Coverage 18.7

5% K-S Critical Value 0.162 99% Percentile 30.91
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.755 90% Percentile 16.18
K-S Test Statistic 0.104 95% Percentile 18.3

A-D Test Statistic 0.448 Nonparametric Statistics

MLE of Standard Deviation 6.364
nu star 139.4

Theta Star 4.176
MLE of Mean 9.699

Gamma Distribution Test Data Distribution Test
k star 2.323 Data appear Gamma Distributed at 5% Significance Level

95% Percentile (z) 20.56 95% Percentile (z) 25.68
99% Percentile (z) 25.06 99% Percentile (z) 41.9

   95% UPL (t) 21.1    95% UPL (t) 27.24
90% Percentile (z) 18.16 90% Percentile (z) 19.78

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 21.43    95% UTL with   90% Coverage 28.24

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.814 Shapiro Wilk Test Statistic 0.911

Skewness 2.279

Background Statistics

SD 6.603 SD 0.718
Coefficient of Variation 0.681

Third Quartile 11.48 Third Quartile 2.44
Mean 9.699 Mean 2.064

First Quartile 5.925 First Quartile 1.779
Median 7.7 Median 2.041

Maximum 35.9 Maximum 3.581
Second Largest 18.7 Second Largest 2.929

Raw Statistics Log-Transformed Statistics
Minimum 0.62 Minimum -0.478

Total Number of Observations 30 Number of Distinct Observations 30
Tolerance Factor 1.777

M|MG/KG|VANADIUM| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable M|MG/KG|THALLIUM| (so_ss) was not processed!

Number of Valid Data 115 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 115

M|MG/KG|THALLIUM| (so_ss)

General Statistics



Table 2
ProUCL Output

3 5 2 1

3 5 2 2

3 5 2 3

3 5 2 4

3 5 2 5

3 5 2 6

3 5 2 7

3 5 2 8

3 5 2 9

3 5 3 0

3 5 3 1

3 5 3 2

3 5 3 3

3 5 3 4

3 5 3 5

3 5 3 6

3 5 3 7

3 5 3 8

3 5 3 9

3 5 4 0

3 5 4 1

3 5 4 2

3 5 4 3

3 5 4 4

3 5 4 5

3 5 4 6

3 5 4 7

3 5 4 8

3 5 4 9

3 5 5 0

3 5 5 1

3 5 5 2

3 5 5 3

3 5 5 4

3 5 5 5

3 5 5 6

3 5 5 7

3 5 5 8

3 5 5 9

3 5 6 0

3 5 6 1

3 5 6 2

3 5 6 3

3 5 6 4

3 5 6 5

3 5 6 6

3 5 6 7

3 5 6 8

3 5 6 9

3 5 7 0

3 5 7 1

3 5 7 2

3 5 7 3

3 5 7 4

3 5 7 5

3 5 7 6

3 5 7 7

3 5 7 8

3 5 7 9

3 5 8 0

3 5 8 1

3 5 8 2

3 5 8 3

3 5 8 4

A B C D E F G H I J K L

M|MG/KG|VANADIUM| (so_ss)

   95% WH Approx. Gamma UTL with   90% Coverage 22.85
   95% HW Approx. Gamma UTL with   90% Coverage 22.92

   95% WH Approx. Gamma UPL 23.52 Upper Threshold Limit Based upon IQR 25.86
   95% HW Approx. Gamma UPL 23.61

99% Percentile 26.81    95% UPL 23.53
   95% Chebyshev UPL 32.98

90% Percentile 21.82    95% Percentile Bootstrap UTL with   90% Coverage 21.93
95% Percentile 23.48    95% BCA Bootstrap UTL with   90% Coverage 22.07

Assuming Gamma Distribution    95% UTL with   90% Coverage 21.9

5% K-S Critical Value 0.0892 99% Percentile 26.62
Data follow Appx. Gamma Distribution at 5% Significance Leve

5% A-D Critical Value 0.75 90% Percentile 20.92
K-S Test Statistic 0.0826 95% Percentile 22.27

A-D Test Statistic 0.828 Nonparametric Statistics

MLE of Standard Deviation 3.76
nu star 4018

Theta Star 0.839
MLE of Mean 16.85

Gamma Distribution Test Data Distribution Test
k star 20.09 Data appear Normal at 5% Significance Level

95% Percentile (z) 22.91 95% Percentile (z) 23.81
99% Percentile (z) 25.42 99% Percentile (z) 27.76

   95% UPL (t) 23    95% UPL (t) 23.94
90% Percentile (z) 21.57 90% Percentile (z) 21.95

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 22.46    95% UTL with   90% Coverage 23.18

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.084 Lilliefors Test Statistic 0.0969

Skewness 0.328

Background Statistics

SD 3.681 SD 0.225
Coefficient of Variation 0.218

Third Quartile 18.85 Third Quartile 2.937
Mean 16.85 Mean 2.8

First Quartile 14.18 First Quartile 2.651
Median 17.15 Median 2.842

Maximum 28.5 Maximum 3.35
Second Largest 26.6 Second Largest 3.281

Raw Statistics Log-Transformed Statistics
Minimum 8.6 Minimum 2.152

Total Number of Observations 100 Number of Distinct Observations 73
Tolerance Factor 1.524

M|MG/KG|VANADIUM| (so_sb)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 22.78
   95% HW Approx. Gamma UTL with   90% Coverage 23.53

   95% WH Approx. Gamma UPL 22.25 Upper Threshold Limit Based upon IQR 19.8
   95% HW Approx. Gamma UPL 22.94



Table 2
ProUCL Output

3 5 8 5

3 5 8 6

3 5 8 7

3 5 8 8

3 5 8 9

3 5 9 0

3 5 9 1

3 5 9 2

3 5 9 3

3 5 9 4

3 5 9 5

3 5 9 6

3 5 9 7

3 5 9 8

3 5 9 9

3 6 0 0

3 6 0 1

3 6 0 2

3 6 0 3

3 6 0 4

3 6 0 5

3 6 0 6

3 6 0 7

3 6 0 8

3 6 0 9

3 6 1 0

3 6 1 1

3 6 1 2

3 6 1 3

3 6 1 4

3 6 1 5

3 6 1 6

3 6 1 7

3 6 1 8

3 6 1 9

3 6 2 0

3 6 2 1

3 6 2 2

3 6 2 3

3 6 2 4

3 6 2 5

3 6 2 6

3 6 2 7

3 6 2 8

3 6 2 9

3 6 3 0

3 6 3 1

3 6 3 2

3 6 3 3

3 6 3 4

3 6 3 5

3 6 3 6

3 6 3 7

3 6 3 8

3 6 3 9

3 6 4 0

3 6 4 1

3 6 4 2

3 6 4 3

3 6 4 4

3 6 4 5

3 6 4 6

3 6 4 7

3 6 4 8

A B C D E F G H I J K L

Maximum 125 Maximum 4.828

Raw Statistics Log-Transformed Statistics
Minimum 2.9 Minimum 1.065

Total Number of Observations 30 Number of Distinct Observations 30
Tolerance Factor 1.777

M|MG/KG|ZINC| (br_na)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 35.33
   95% HW Approx. Gamma UTL with   90% Coverage 35.96

   95% WH Approx. Gamma UPL 37.43 Upper Threshold Limit Based upon IQR 43.78
   95% HW Approx. Gamma UPL 38.24

99% Percentile 47.15    95% UPL 34.02
   95% Chebyshev UPL 55.36

90% Percentile 32.6    95% Percentile Bootstrap UTL with   90% Coverage 31.5
95% Percentile 37.28    95% BCA Bootstrap UTL with   90% Coverage 32.64

Assuming Gamma Distribution    95% UTL with   90% Coverage 31.5

5% K-S Critical Value 0.0857 99% Percentile 35.16
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.754 90% Percentile 30.72
K-S Test Statistic 0.114 95% Percentile 33.86

A-D Test Statistic 2.161 Nonparametric Statistics

MLE of Standard Deviation 9.049
nu star 1179

Theta Star 3.997
MLE of Mean 20.49

Gamma Distribution Test Data Distribution Test
k star 5.126 Data appear Normal at 5% Significance Level

95% Percentile (z) 33.59 95% Percentile (z) 41.21
99% Percentile (z) 39.02 99% Percentile (z) 57.33

   95% UPL (t) 33.76    95% UPL (t) 41.62
90% Percentile (z) 30.7 90% Percentile (z) 34.56

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 32.49    95% UTL with   90% Coverage 38.53

Lilliefors Critical Value 0.0826 Lilliefors Critical Value 0.0826
Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.0544 Lilliefors Test Statistic 0.14

Skewness -0.133

Background Statistics

SD 7.966 SD 0.485
Coefficient of Variation 0.389

Third Quartile 26.3 Third Quartile 3.27
Mean 20.49 Mean 2.922

First Quartile 14.65 First Quartile 2.684
Median 20.9 Median 3.04

Maximum 35.8 Maximum 3.578
Second Largest 35.2 Second Largest 3.561

Raw Statistics Log-Transformed Statistics
Minimum 5.2 Minimum 1.649

Total Number of Observations 115 Number of Distinct Observations 91
Tolerance Factor 1.506

General Statistics



Table 2
ProUCL Output

3 6 4 9

3 6 5 0

3 6 5 1

3 6 5 2

3 6 5 3

3 6 5 4

3 6 5 5

3 6 5 6

3 6 5 7

3 6 5 8

3 6 5 9

3 6 6 0

3 6 6 1

3 6 6 2

3 6 6 3

3 6 6 4

3 6 6 5

3 6 6 6

3 6 6 7

3 6 6 8

3 6 6 9

3 6 7 0

3 6 7 1

3 6 7 2

3 6 7 3

3 6 7 4

3 6 7 5

3 6 7 6

3 6 7 7

3 6 7 8

3 6 7 9

3 6 8 0

3 6 8 1

3 6 8 2

3 6 8 3

3 6 8 4

3 6 8 5

3 6 8 6

3 6 8 7

3 6 8 8

3 6 8 9

3 6 9 0

3 6 9 1

3 6 9 2

3 6 9 3

3 6 9 4

3 6 9 5

3 6 9 6

3 6 9 7

3 6 9 8

3 6 9 9

3 7 0 0

3 7 0 1

3 7 0 2

3 7 0 3

3 7 0 4

3 7 0 5

3 7 0 6

3 7 0 7

3 7 0 8

3 7 0 9

3 7 1 0

3 7 1 1

3 7 1 2

A B C D E F G H I J K L

Skewness 0.642

SD 13.04 SD 0.311
Coefficient of Variation 0.316

Third Quartile 51.2 Third Quartile 3.936
Mean 41.23 Mean 3.671

First Quartile 30.83 First Quartile 3.428
Median 38.75 Median 3.657

Maximum 74.5 Maximum 4.311
Second Largest 72.1 Second Largest 4.278

Raw Statistics Log-Transformed Statistics
Minimum 18.7 Minimum 2.929

Total Number of Observations 100 Number of Distinct Observations 93
Tolerance Factor 1.524

M|MG/KG|ZINC| (so_sb)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 116.5
   95% HW Approx. Gamma UTL with   90% Coverage 122.3

   95% WH Approx. Gamma UPL 114 Upper Threshold Limit Based upon IQR 109.3
   95% HW Approx. Gamma UPL 119.4

99% Percentile 150.8    95% UPL 104.1
   95% Chebyshev UPL 166.9

90% Percentile 94.69    95% Percentile Bootstrap UTL with   90% Coverage 90.8
95% Percentile 112.4    95% BCA Bootstrap UTL with   90% Coverage 90.8

Assuming Gamma Distribution    95% UTL with   90% Coverage 87

5% K-S Critical Value 0.161 99% Percentile 114
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.752 90% Percentile 84.27
K-S Test Statistic 0.115 95% Percentile 86.87

A-D Test Statistic 0.573 Nonparametric Statistics

MLE of Standard Deviation 31.23
nu star 171.7

Theta Star 18.46
MLE of Mean 52.83

Gamma Distribution Test Data Distribution Test
k star 2.862 Data appear Normal at 5% Significance Level

95% Percentile (z) 95.17 95% Percentile (z) 142.6
99% Percentile (z) 112.7 99% Percentile (z) 230.5

   95% UPL (t) 97.3    95% UPL (t) 151.1
90% Percentile (z) 85.82 90% Percentile (z) 110.3

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 98.58    95% UTL with   90% Coverage 156.5

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.972 Shapiro Wilk Test Statistic 0.826

Skewness 0.548

Background Statistics

SD 25.75 SD 0.705
Coefficient of Variation 0.487

Third Quartile 64.5 Third Quartile 4.167
Mean 52.83 Mean 3.8

First Quartile 34.65 First Quartile 3.544
Median 51.7 Median 3.944

Second Largest 87 Second Largest 4.466



Table 2
ProUCL Output

3 7 1 3

3 7 1 4

3 7 1 5

3 7 1 6

3 7 1 7

3 7 1 8

3 7 1 9

3 7 2 0

3 7 2 1

3 7 2 2

3 7 2 3

3 7 2 4

3 7 2 5

3 7 2 6

3 7 2 7

3 7 2 8

3 7 2 9

3 7 3 0

3 7 3 1

3 7 3 2

3 7 3 3

3 7 3 4

3 7 3 5

3 7 3 6

3 7 3 7

3 7 3 8

3 7 3 9

3 7 4 0

3 7 4 1

3 7 4 2

3 7 4 3

3 7 4 4

3 7 4 5

3 7 4 6

3 7 4 7

3 7 4 8

3 7 4 9

3 7 5 0

3 7 5 1

3 7 5 2

3 7 5 3

3 7 5 4

3 7 5 5

3 7 5 6

3 7 5 7

3 7 5 8

3 7 5 9

3 7 6 0

3 7 6 1

3 7 6 2

3 7 6 3

3 7 6 4

3 7 6 5

3 7 6 6

3 7 6 7

3 7 6 8

3 7 6 9

3 7 7 0

3 7 7 1

3 7 7 2

3 7 7 3

3 7 7 4

3 7 7 5

3 7 7 6

A B C D E F G H I J K L

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Critical Value 0.0826 Lilliefors Critical Value 0.0826
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.116 Lilliefors Test Statistic 0.0779

Skewness 1.281

Background Statistics

SD 16.34 SD 0.447
Coefficient of Variation 0.482

Third Quartile 40.25 Third Quartile 3.695
Mean 33.9 Mean 3.421

First Quartile 21.05 First Quartile 3.047
Median 30.4 Median 3.414

Maximum 93.7 Maximum 4.54
Second Largest 84.4 Second Largest 4.436

Raw Statistics Log-Transformed Statistics
Minimum 10.5 Minimum 2.351

Total Number of Observations 115 Number of Distinct Observations 103
Tolerance Factor 1.506

M|MG/KG|ZINC| (so_ss)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 62.14
   95% HW Approx. Gamma UTL with   90% Coverage 62.34

   95% WH Approx. Gamma UPL 64.59 Upper Threshold Limit Based upon IQR 81.76
   95% HW Approx. Gamma UPL 64.9

99% Percentile 76.91    95% UPL 63.58
   95% Chebyshev UPL 98.35

90% Percentile 58.35    95% Percentile Bootstrap UTL with   90% Coverage 61.76
95% Percentile 64.43    95% BCA Bootstrap UTL with   90% Coverage 62.39

Assuming Gamma Distribution    95% UTL with   90% Coverage 61.6

5% K-S Critical Value 0.0894 99% Percentile 72.12
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.752 90% Percentile 60.95
K-S Test Statistic 0.0919 95% Percentile 63.22

A-D Test Statistic 1.033 Nonparametric Statistics

MLE of Standard Deviation 12.87
nu star 2051

Theta Star 4.019
MLE of Mean 41.23

Gamma Distribution Test Data Distribution Test
k star 10.26 Data appear Lognormal at 5% Significance Level

95% Percentile (z) 62.68 95% Percentile (z) 65.52
99% Percentile (z) 71.56 99% Percentile (z) 80.97

   95% UPL (t) 62.99    95% UPL (t) 66
90% Percentile (z) 57.94 90% Percentile (z) 58.52

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 61.1    95% UTL with   90% Coverage 63.1

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.108 Lilliefors Test Statistic 0.0794

Background Statistics



Table 2
ProUCL Output

3 7 7 7

3 7 7 8

3 7 7 9

3 7 8 0

3 7 8 1

3 7 8 2

3 7 8 3

3 7 8 4

3 7 8 5

3 7 8 6

3 7 8 7

3 7 8 8

3 7 8 9

3 7 9 0

3 7 9 1

3 7 9 2

3 7 9 3

3 7 9 4

3 7 9 5

3 7 9 6

3 7 9 7

3 7 9 8

3 7 9 9

3 8 0 0

3 8 0 1

3 8 0 2

3 8 0 3

3 8 0 4

3 8 0 5

3 8 0 6

3 8 0 7

3 8 0 8

3 8 0 9

3 8 1 0

3 8 1 1

3 8 1 2

3 8 1 3

3 8 1 4

3 8 1 5

3 8 1 6

3 8 1 7

3 8 1 8

3 8 1 9

3 8 2 0

3 8 2 1

3 8 2 2

3 8 2 3

3 8 2 4

3 8 2 5

3 8 2 6

3 8 2 7

3 8 2 8

3 8 2 9

3 8 3 0

3 8 3 1

3 8 3 2

3 8 3 3

3 8 3 4

3 8 3 5

3 8 3 6

3 8 3 7

3 8 3 8

3 8 3 9

3 8 4 0

A B C D E F G H I J K L

OS|UG/KG|1,1-BIPHENYL| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable OS|UG/KG|1,1-BIPHENYL| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|1,1-BIPHENYL| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable OS|UG/KG|1,1-BIPHENYL| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|1,1-BIPHENYL| (br_na)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 58.83
   95% HW Approx. Gamma UTL with   90% Coverage 59.04

   95% WH Approx. Gamma UPL 62.39 Upper Threshold Limit Based upon IQR 69.05
   95% HW Approx. Gamma UPL 62.78

99% Percentile 79.08    95% UPL 68.02
   95% Chebyshev UPL 105.4

90% Percentile 54.35    95% Percentile Bootstrap UTL with   90% Coverage 63.3
95% Percentile 62.29    95% BCA Bootstrap UTL with   90% Coverage 62.34

Assuming Gamma Distribution    95% UTL with   90% Coverage 63.3

5% K-S Critical Value 0.0857 99% Percentile 84.02
Data follow Appx. Gamma Distribution at 5% Significance Leve

5% A-D Critical Value 0.755 90% Percentile 55.8
K-S Test Statistic 0.0821 95% Percentile 65.72

A-D Test Statistic 1.243 Nonparametric Statistics

MLE of Standard Deviation 15.27
nu star 1133

Theta Star 6.879
MLE of Mean 33.9

Gamma Distribution Test Data Distribution Test
k star 4.928 Data Follow Appr. Gamma Distribution at 5% Significance Leve

95% Percentile (z) 60.78 95% Percentile (z) 63.85
99% Percentile (z) 71.91 99% Percentile (z) 86.58

   95% UPL (t) 61.12    95% UPL (t) 64.44
90% Percentile (z) 54.84 90% Percentile (z) 54.28

   95% UTL with   90% Coverage 58.51    95% UTL with   90% Coverage 60.01



Table 2
ProUCL Output

3 8 4 1

3 8 4 2

3 8 4 3

3 8 4 4

3 8 4 5

3 8 4 6

3 8 4 7

3 8 4 8

3 8 4 9

3 8 5 0

3 8 5 1

3 8 5 2

3 8 5 3

3 8 5 4

3 8 5 5

3 8 5 6

3 8 5 7

3 8 5 8

3 8 5 9

3 8 6 0

3 8 6 1

3 8 6 2

3 8 6 3

3 8 6 4

3 8 6 5

3 8 6 6

3 8 6 7

3 8 6 8

3 8 6 9

3 8 7 0

3 8 7 1

3 8 7 2

3 8 7 3

3 8 7 4

3 8 7 5

3 8 7 6

3 8 7 7

3 8 7 8

3 8 7 9

3 8 8 0

3 8 8 1

3 8 8 2

3 8 8 3

3 8 8 4

3 8 8 5

3 8 8 6

3 8 8 7

3 8 8 8

3 8 8 9

3 8 9 0

3 8 9 1

3 8 9 2

3 8 9 3

3 8 9 4

3 8 9 5

3 8 9 6

3 8 9 7

3 8 9 8

3 8 9 9

3 9 0 0

3 9 0 1

3 9 0 2

3 9 0 3

3 9 0 4

A B C D E F G H I J K L

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|2,4,5-TRICHLOROPHENOL| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|2,2'-OXYBIS(1-CHLOROPROPANE)| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2,2'-OXYBIS(1-CHLOROPROPANE)| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,2'-OXYBIS(1-CHLOROPROPANE)| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|2,2'-OXYBIS(1-CHLOROPROPANE)| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,2'-OXYBIS(1-CHLOROPROPANE)| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|2,2'-OXYBIS(1-CHLOROPROPANE)| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|1,1-BIPHENYL| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

General Statistics



Table 2
ProUCL Output

3 9 0 5

3 9 0 6

3 9 0 7

3 9 0 8

3 9 0 9

3 9 1 0

3 9 1 1

3 9 1 2

3 9 1 3

3 9 1 4

3 9 1 5

3 9 1 6

3 9 1 7

3 9 1 8

3 9 1 9

3 9 2 0

3 9 2 1

3 9 2 2

3 9 2 3

3 9 2 4

3 9 2 5

3 9 2 6

3 9 2 7

3 9 2 8

3 9 2 9

3 9 3 0

3 9 3 1

3 9 3 2

3 9 3 3

3 9 3 4

3 9 3 5

3 9 3 6

3 9 3 7

3 9 3 8

3 9 3 9

3 9 4 0

3 9 4 1

3 9 4 2

3 9 4 3

3 9 4 4

3 9 4 5

3 9 4 6

3 9 4 7

3 9 4 8

3 9 4 9

3 9 5 0

3 9 5 1

3 9 5 2

3 9 5 3

3 9 5 4

3 9 5 5

3 9 5 6

3 9 5 7

3 9 5 8

3 9 5 9

3 9 6 0

3 9 6 1

3 9 6 2

3 9 6 3

3 9 6 4

3 9 6 5

3 9 6 6

3 9 6 7

3 9 6 8

A B C D E F G H I J K L

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|2,4,6-TRICHLOROPHENOL| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,4,6-TRICHLOROPHENOL| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|2,4,6-TRICHLOROPHENOL| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|2,4,5-TRICHLOROPHENOL| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2,4,5-TRICHLOROPHENOL| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,4,5-TRICHLOROPHENOL| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|2,4,5-TRICHLOROPHENOL| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,4,5-TRICHLOROPHENOL| (br_na) was not processed!



Table 2
ProUCL Output

3 9 6 9

3 9 7 0

3 9 7 1

3 9 7 2

3 9 7 3

3 9 7 4

3 9 7 5

3 9 7 6

3 9 7 7

3 9 7 8

3 9 7 9

3 9 8 0

3 9 8 1

3 9 8 2

3 9 8 3

3 9 8 4

3 9 8 5

3 9 8 6

3 9 8 7

3 9 8 8

3 9 8 9

3 9 9 0

3 9 9 1

3 9 9 2

3 9 9 3

3 9 9 4

3 9 9 5

3 9 9 6

3 9 9 7

3 9 9 8

3 9 9 9

4 0 0 0

4 0 0 1

4 0 0 2

4 0 0 3

4 0 0 4

4 0 0 5

4 0 0 6

4 0 0 7

4 0 0 8

4 0 0 9

4 0 1 0

4 0 1 1

4 0 1 2

4 0 1 3

4 0 1 4

4 0 1 5

4 0 1 6

4 0 1 7

4 0 1 8

4 0 1 9

4 0 2 0

4 0 2 1

4 0 2 2

4 0 2 3

4 0 2 4

4 0 2 5

4 0 2 6

4 0 2 7

4 0 2 8

4 0 2 9

4 0 3 0

4 0 3 1

4 0 3 2

A B C D E F G H I J K L

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2,4-DICHLOROPHENOL| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,4-DICHLOROPHENOL| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|2,4-DICHLOROPHENOL| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,4-DICHLOROPHENOL| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|2,4-DICHLOROPHENOL| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|2,4,6-TRICHLOROPHENOL| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2,4,6-TRICHLOROPHENOL| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,4,6-TRICHLOROPHENOL| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.



Table 2
ProUCL Output

4 0 3 3

4 0 3 4

4 0 3 5

4 0 3 6

4 0 3 7

4 0 3 8

4 0 3 9

4 0 4 0

4 0 4 1

4 0 4 2

4 0 4 3

4 0 4 4

4 0 4 5

4 0 4 6

4 0 4 7

4 0 4 8

4 0 4 9

4 0 5 0

4 0 5 1

4 0 5 2

4 0 5 3

4 0 5 4

4 0 5 5

4 0 5 6

4 0 5 7

4 0 5 8

4 0 5 9

4 0 6 0

4 0 6 1

4 0 6 2

4 0 6 3

4 0 6 4

4 0 6 5

4 0 6 6

4 0 6 7

4 0 6 8

4 0 6 9

4 0 7 0

4 0 7 1

4 0 7 2

4 0 7 3

4 0 7 4

4 0 7 5

4 0 7 6

4 0 7 7

4 0 7 8

4 0 7 9

4 0 8 0

4 0 8 1

4 0 8 2

4 0 8 3

4 0 8 4

4 0 8 5

4 0 8 6

4 0 8 7

4 0 8 8

4 0 8 9

4 0 9 0

4 0 9 1

4 0 9 2

4 0 9 3

4 0 9 4

4 0 9 5

4 0 9 6

A B C D E F G H I J K L

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,4-DINITROPHENOL| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|2,4-DINITROPHENOL| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|2,4-DIMETHYLPHENOL| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2,4-DIMETHYLPHENOL| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,4-DIMETHYLPHENOL| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|2,4-DIMETHYLPHENOL| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,4-DIMETHYLPHENOL| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|2,4-DIMETHYLPHENOL| (br_na)

General Statistics

The data set for variable OS|UG/KG|2,4-DICHLOROPHENOL| (so_ss) was not processed!



Table 2
ProUCL Output

4 0 9 7

4 0 9 8

4 0 9 9

4 1 0 0

4 1 0 1

4 1 0 2

4 1 0 3

4 1 0 4

4 1 0 5

4 1 0 6

4 1 0 7

4 1 0 8

4 1 0 9

4 1 1 0

4 1 1 1

4 1 1 2

4 1 1 3

4 1 1 4

4 1 1 5

4 1 1 6

4 1 1 7

4 1 1 8

4 1 1 9

4 1 2 0

4 1 2 1

4 1 2 2

4 1 2 3

4 1 2 4

4 1 2 5

4 1 2 6

4 1 2 7

4 1 2 8

4 1 2 9

4 1 3 0

4 1 3 1

4 1 3 2

4 1 3 3

4 1 3 4

4 1 3 5

4 1 3 6

4 1 3 7

4 1 3 8

4 1 3 9

4 1 4 0

4 1 4 1

4 1 4 2

4 1 4 3

4 1 4 4

4 1 4 5

4 1 4 6

4 1 4 7

4 1 4 8

4 1 4 9

4 1 5 0

4 1 5 1

4 1 5 2

4 1 5 3

4 1 5 4

4 1 5 5

4 1 5 6

4 1 5 7

4 1 5 8

4 1 5 9

4 1 6 0

A B C D E F G H I J K L

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,4-DINITROTOLUENE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|2,4-DINITROTOLUENE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,4-DINITROTOLUENE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|2,4-DINITROTOLUENE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|2,4-DINITROPHENOL| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2,4-DINITROPHENOL| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,4-DINITROPHENOL| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

OS|UG/KG|2,4-DINITROPHENOL| (so_sb)



Table 2
ProUCL Output

4 1 6 1

4 1 6 2

4 1 6 3

4 1 6 4

4 1 6 5

4 1 6 6

4 1 6 7

4 1 6 8

4 1 6 9

4 1 7 0

4 1 7 1

4 1 7 2

4 1 7 3

4 1 7 4

4 1 7 5

4 1 7 6

4 1 7 7

4 1 7 8

4 1 7 9

4 1 8 0

4 1 8 1

4 1 8 2

4 1 8 3

4 1 8 4

4 1 8 5

4 1 8 6

4 1 8 7

4 1 8 8

4 1 8 9

4 1 9 0

4 1 9 1

4 1 9 2

4 1 9 3

4 1 9 4

4 1 9 5

4 1 9 6

4 1 9 7

4 1 9 8

4 1 9 9

4 2 0 0

4 2 0 1

4 2 0 2

4 2 0 3

4 2 0 4

4 2 0 5

4 2 0 6

4 2 0 7

4 2 0 8

4 2 0 9

4 2 1 0

4 2 1 1

4 2 1 2

4 2 1 3

4 2 1 4

4 2 1 5

4 2 1 6

4 2 1 7

4 2 1 8

4 2 1 9

4 2 2 0

4 2 2 1

4 2 2 2

4 2 2 3

4 2 2 4

A B C D E F G H I J K L

OS|UG/KG|2-CHLORONAPHTHALENE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|2,6-DINITROTOLUENE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2,6-DINITROTOLUENE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,6-DINITROTOLUENE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|2,6-DINITROTOLUENE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,6-DINITROTOLUENE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|2,6-DINITROTOLUENE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|2,4-DINITROTOLUENE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2,4-DINITROTOLUENE| (so_ss)

General Statistics



Table 2
ProUCL Output

4 2 2 5

4 2 2 6

4 2 2 7

4 2 2 8

4 2 2 9

4 2 3 0

4 2 3 1

4 2 3 2

4 2 3 3

4 2 3 4

4 2 3 5

4 2 3 6

4 2 3 7

4 2 3 8

4 2 3 9

4 2 4 0

4 2 4 1

4 2 4 2

4 2 4 3

4 2 4 4

4 2 4 5

4 2 4 6

4 2 4 7

4 2 4 8

4 2 4 9

4 2 5 0

4 2 5 1

4 2 5 2

4 2 5 3

4 2 5 4

4 2 5 5

4 2 5 6

4 2 5 7

4 2 5 8

4 2 5 9

4 2 6 0

4 2 6 1

4 2 6 2

4 2 6 3

4 2 6 4

4 2 6 5

4 2 6 6

4 2 6 7

4 2 6 8

4 2 6 9

4 2 7 0

4 2 7 1

4 2 7 2

4 2 7 3

4 2 7 4

4 2 7 5

4 2 7 6

4 2 7 7

4 2 7 8

4 2 7 9

4 2 8 0

4 2 8 1

4 2 8 2

4 2 8 3

4 2 8 4

4 2 8 5

4 2 8 6

4 2 8 7

4 2 8 8

A B C D E F G H I J K L

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|2-CHLOROPHENOL| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2-CHLOROPHENOL| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|2-CHLOROPHENOL| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|2-CHLORONAPHTHALENE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2-CHLORONAPHTHALENE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2-CHLORONAPHTHALENE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|2-CHLORONAPHTHALENE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2-CHLORONAPHTHALENE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30



Table 2
ProUCL Output

4 2 8 9

4 2 9 0

4 2 9 1

4 2 9 2

4 2 9 3

4 2 9 4

4 2 9 5

4 2 9 6

4 2 9 7

4 2 9 8

4 2 9 9

4 3 0 0

4 3 0 1

4 3 0 2

4 3 0 3

4 3 0 4

4 3 0 5

4 3 0 6

4 3 0 7

4 3 0 8

4 3 0 9

4 3 1 0

4 3 1 1

4 3 1 2

4 3 1 3

4 3 1 4

4 3 1 5

4 3 1 6

4 3 1 7

4 3 1 8

4 3 1 9

4 3 2 0

4 3 2 1

4 3 2 2

4 3 2 3

4 3 2 4

4 3 2 5

4 3 2 6

4 3 2 7

4 3 2 8

4 3 2 9

4 3 3 0

4 3 3 1

4 3 3 2

4 3 3 3

4 3 3 4

4 3 3 5

4 3 3 6

4 3 3 7

4 3 3 8

4 3 3 9

4 3 4 0

4 3 4 1

4 3 4 2

4 3 4 3

4 3 4 4

4 3 4 5

4 3 4 6

4 3 4 7

4 3 4 8

4 3 4 9

4 3 5 0

4 3 5 1

4 3 5 2

A B C D E F G H I J K L

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2-METHYLNAPHTHALENE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2-METHYLNAPHTHALENE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|2-METHYLNAPHTHALENE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2-METHYLNAPHTHALENE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|2-METHYLNAPHTHALENE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|2-CHLOROPHENOL| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2-CHLOROPHENOL| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2-CHLOROPHENOL| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.



Table 2
ProUCL Output

4 3 5 3

4 3 5 4

4 3 5 5

4 3 5 6

4 3 5 7

4 3 5 8

4 3 5 9

4 3 6 0

4 3 6 1

4 3 6 2

4 3 6 3

4 3 6 4

4 3 6 5

4 3 6 6

4 3 6 7

4 3 6 8

4 3 6 9

4 3 7 0

4 3 7 1

4 3 7 2

4 3 7 3

4 3 7 4

4 3 7 5

4 3 7 6

4 3 7 7

4 3 7 8

4 3 7 9

4 3 8 0

4 3 8 1

4 3 8 2

4 3 8 3

4 3 8 4

4 3 8 5

4 3 8 6

4 3 8 7

4 3 8 8

4 3 8 9

4 3 9 0

4 3 9 1

4 3 9 2

4 3 9 3

4 3 9 4

4 3 9 5

4 3 9 6

4 3 9 7

4 3 9 8

4 3 9 9

4 4 0 0

4 4 0 1

4 4 0 2

4 4 0 3

4 4 0 4

4 4 0 5

4 4 0 6

4 4 0 7

4 4 0 8

4 4 0 9

4 4 1 0

4 4 1 1

4 4 1 2

4 4 1 3

4 4 1 4

4 4 1 5

4 4 1 6

A B C D E F G H I J K L

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2-NITROANILINE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|2-NITROANILINE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|2-METHYLPHENOL| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2-METHYLPHENOL| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2-METHYLPHENOL| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|2-METHYLPHENOL| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2-METHYLPHENOL| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|2-METHYLPHENOL| (br_na)

General Statistics

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|2-METHYLNAPHTHALENE| (so_ss) was not processed!
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4 4 6 7
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2-NITROPHENOL| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|2-NITROPHENOL| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2-NITROPHENOL| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|2-NITROPHENOL| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|2-NITROANILINE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2-NITROANILINE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2-NITROANILINE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|2-NITROANILINE| (so_sb)



Table 2
ProUCL Output

4 4 8 1

4 4 8 2

4 4 8 3

4 4 8 4

4 4 8 5

4 4 8 6

4 4 8 7

4 4 8 8

4 4 8 9
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OS|UG/KG|3-NITROANILINE| (br_na)

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|3,3'-DICHLOROBENZIDINE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|3,3'-DICHLOROBENZIDINE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|3,3'-DICHLOROBENZIDINE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|3,3'-DICHLOROBENZIDINE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|3,3'-DICHLOROBENZIDINE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|3,3'-DICHLOROBENZIDINE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|2-NITROPHENOL| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2-NITROPHENOL| (so_ss)

General Statistics
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4 5 5 7

4 5 5 8

4 5 5 9

4 5 6 0

4 5 6 1

4 5 6 2

4 5 6 3

4 5 6 4
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4 5 6 8

4 5 6 9

4 5 7 0

4 5 7 1

4 5 7 2

4 5 7 3

4 5 7 4
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4 5 8 5
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4 5 9 8

4 5 9 9

4 6 0 0

4 6 0 1

4 6 0 2

4 6 0 3

4 6 0 4

4 6 0 5

4 6 0 6

4 6 0 7

4 6 0 8
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General Statistics

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|4,6-DINITRO-2-METHYLPHENOL| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4,6-DINITRO-2-METHYLPHENOL| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|4,6-DINITRO-2-METHYLPHENOL| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|3-NITROANILINE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|3-NITROANILINE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|3-NITROANILINE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|3-NITROANILINE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|3-NITROANILINE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

General Statistics
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Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|4-BROMOPHENYL PHENYL ETHER| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-BROMOPHENYL PHENYL ETHER| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|4-BROMOPHENYL PHENYL ETHER| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-BROMOPHENYL PHENYL ETHER| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|4-BROMOPHENYL PHENYL ETHER| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|4,6-DINITRO-2-METHYLPHENOL| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|4,6-DINITRO-2-METHYLPHENOL| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4,6-DINITRO-2-METHYLPHENOL| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100
Total Number of Observations 0 Number of Distinct Observations 0
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|4-CHLOROANILINE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|4-CHLORO-3-METHYLPHENOL| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|4-CHLORO-3-METHYLPHENOL| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-CHLORO-3-METHYLPHENOL| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|4-CHLORO-3-METHYLPHENOL| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-CHLORO-3-METHYLPHENOL| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|4-CHLORO-3-METHYLPHENOL| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|4-BROMOPHENYL PHENYL ETHER| (so_ss) was not processed!
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-CHLOROPHENYL PHENYL ETHER| (so_sb) was not processed!

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|4-CHLOROPHENYL PHENYL ETHER| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-CHLOROPHENYL PHENYL ETHER| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|4-CHLOROPHENYL PHENYL ETHER| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|4-CHLOROANILINE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|4-CHLOROANILINE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-CHLOROANILINE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|4-CHLOROANILINE| (so_sb)

The data set for variable OS|UG/KG|4-CHLOROANILINE| (br_na) was not processed!
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Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|4-METHYLPHENOL| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|4-METHYLPHENOL| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-METHYLPHENOL| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|4-METHYLPHENOL| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-METHYLPHENOL| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|4-METHYLPHENOL| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|4-CHLOROPHENYL PHENYL ETHER| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|4-CHLOROPHENYL PHENYL ETHER| (so_ss)

General Statistics

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.



Table 2
ProUCL Output

4 8 6 5

4 8 6 6

4 8 6 7

4 8 6 8

4 8 6 9

4 8 7 0

4 8 7 1

4 8 7 2

4 8 7 3

4 8 7 4

4 8 7 5

4 8 7 6

4 8 7 7

4 8 7 8

4 8 7 9

4 8 8 0

4 8 8 1

4 8 8 2

4 8 8 3

4 8 8 4

4 8 8 5

4 8 8 6

4 8 8 7

4 8 8 8

4 8 8 9

4 8 9 0

4 8 9 1

4 8 9 2

4 8 9 3

4 8 9 4

4 8 9 5

4 8 9 6

4 8 9 7

4 8 9 8

4 8 9 9

4 9 0 0

4 9 0 1

4 9 0 2

4 9 0 3

4 9 0 4

4 9 0 5

4 9 0 6

4 9 0 7

4 9 0 8

4 9 0 9

4 9 1 0

4 9 1 1

4 9 1 2

4 9 1 3

4 9 1 4

4 9 1 5

4 9 1 6

4 9 1 7

4 9 1 8

4 9 1 9

4 9 2 0

4 9 2 1

4 9 2 2

4 9 2 3

4 9 2 4

4 9 2 5

4 9 2 6

4 9 2 7

4 9 2 8
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|4-NITROPHENOL| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-NITROPHENOL| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|4-NITROPHENOL| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|4-NITROANILINE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|4-NITROANILINE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-NITROANILINE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|4-NITROANILINE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-NITROANILINE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|4-NITROANILINE| (br_na)

General Statistics



Table 2
ProUCL Output

4 9 2 9

4 9 3 0

4 9 3 1

4 9 3 2

4 9 3 3

4 9 3 4

4 9 3 5

4 9 3 6

4 9 3 7

4 9 3 8

4 9 3 9

4 9 4 0

4 9 4 1

4 9 4 2

4 9 4 3

4 9 4 4

4 9 4 5

4 9 4 6

4 9 4 7

4 9 4 8

4 9 4 9

4 9 5 0

4 9 5 1

4 9 5 2

4 9 5 3

4 9 5 4

4 9 5 5

4 9 5 6

4 9 5 7

4 9 5 8

4 9 5 9

4 9 6 0

4 9 6 1

4 9 6 2

4 9 6 3

4 9 6 4

4 9 6 5

4 9 6 6

4 9 6 7

4 9 6 8

4 9 6 9

4 9 7 0

4 9 7 1

4 9 7 2

4 9 7 3

4 9 7 4

4 9 7 5

4 9 7 6

4 9 7 7

4 9 7 8

4 9 7 9

4 9 8 0

4 9 8 1

4 9 8 2

4 9 8 3

4 9 8 4

4 9 8 5

4 9 8 6

4 9 8 7

4 9 8 8

4 9 8 9

4 9 9 0

4 9 9 1

4 9 9 2

A B C D E F G H I J K L

OS|UG/KG|ACENAPHTHENE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|ACENAPHTHENE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|ACENAPHTHENE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|ACENAPHTHENE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|ACENAPHTHENE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|4-NITROPHENOL| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|4-NITROPHENOL| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-NITROPHENOL| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0



Table 2
ProUCL Output

4 9 9 3

4 9 9 4

4 9 9 5

4 9 9 6

4 9 9 7

4 9 9 8

4 9 9 9

5 0 0 0

5 0 0 1

5 0 0 2

5 0 0 3

5 0 0 4

5 0 0 5

5 0 0 6

5 0 0 7

5 0 0 8

5 0 0 9

5 0 1 0

5 0 1 1

5 0 1 2

5 0 1 3

5 0 1 4

5 0 1 5

5 0 1 6

5 0 1 7

5 0 1 8

5 0 1 9

5 0 2 0

5 0 2 1

5 0 2 2

5 0 2 3

5 0 2 4

5 0 2 5

5 0 2 6

5 0 2 7

5 0 2 8

5 0 2 9

5 0 3 0

5 0 3 1

5 0 3 2

5 0 3 3

5 0 3 4

5 0 3 5

5 0 3 6

5 0 3 7

5 0 3 8

5 0 3 9

5 0 4 0

5 0 4 1

5 0 4 2

5 0 4 3

5 0 4 4

5 0 4 5

5 0 4 6

5 0 4 7

5 0 4 8

5 0 4 9

5 0 5 0

5 0 5 1

5 0 5 2

5 0 5 3

5 0 5 4

5 0 5 5

5 0 5 6

A B C D E F G H I J K L

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|ACETOPHENONE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|ACENAPHTHYLENE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|ACENAPHTHYLENE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|ACENAPHTHYLENE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|ACENAPHTHYLENE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|ACENAPHTHYLENE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|ACENAPHTHYLENE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|ACENAPHTHENE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40



Table 2
ProUCL Output

5 0 5 7

5 0 5 8

5 0 5 9

5 0 6 0

5 0 6 1

5 0 6 2

5 0 6 3

5 0 6 4

5 0 6 5

5 0 6 6

5 0 6 7

5 0 6 8

5 0 6 9

5 0 7 0

5 0 7 1

5 0 7 2

5 0 7 3

5 0 7 4

5 0 7 5

5 0 7 6

5 0 7 7

5 0 7 8

5 0 7 9

5 0 8 0

5 0 8 1

5 0 8 2

5 0 8 3

5 0 8 4

5 0 8 5

5 0 8 6

5 0 8 7

5 0 8 8

5 0 8 9

5 0 9 0

5 0 9 1

5 0 9 2

5 0 9 3

5 0 9 4

5 0 9 5

5 0 9 6

5 0 9 7

5 0 9 8

5 0 9 9

5 1 0 0

5 1 0 1

5 1 0 2

5 1 0 3

5 1 0 4

5 1 0 5

5 1 0 6

5 1 0 7

5 1 0 8

5 1 0 9

5 1 1 0

5 1 1 1

5 1 1 2

5 1 1 3

5 1 1 4

5 1 1 5

5 1 1 6

5 1 1 7

5 1 1 8

5 1 1 9

5 1 2 0

A B C D E F G H I J K L

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|ANTHRACENE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable OS|UG/KG|ANTHRACENE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|ANTHRACENE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|ACETOPHENONE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|ACETOPHENONE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|ACETOPHENONE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|ACETOPHENONE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|ACETOPHENONE| (br_na) was not processed!



Table 2
ProUCL Output

5 1 2 1

5 1 2 2

5 1 2 3

5 1 2 4

5 1 2 5

5 1 2 6

5 1 2 7

5 1 2 8

5 1 2 9

5 1 3 0

5 1 3 1

5 1 3 2

5 1 3 3

5 1 3 4

5 1 3 5

5 1 3 6

5 1 3 7

5 1 3 8

5 1 3 9

5 1 4 0

5 1 4 1

5 1 4 2

5 1 4 3

5 1 4 4

5 1 4 5

5 1 4 6

5 1 4 7

5 1 4 8

5 1 4 9

5 1 5 0

5 1 5 1

5 1 5 2

5 1 5 3

5 1 5 4

5 1 5 5

5 1 5 6

5 1 5 7

5 1 5 8

5 1 5 9

5 1 6 0

5 1 6 1

5 1 6 2

5 1 6 3

5 1 6 4

5 1 6 5

5 1 6 6

5 1 6 7

5 1 6 8

5 1 6 9

5 1 7 0

5 1 7 1

5 1 7 2

5 1 7 3

5 1 7 4

5 1 7 5

5 1 7 6

5 1 7 7

5 1 7 8

5 1 7 9

5 1 8 0

5 1 8 1

5 1 8 2

5 1 8 3

5 1 8 4
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Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|ATRAZINE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|ATRAZINE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|ATRAZINE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|ATRAZINE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|ATRAZINE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|ATRAZINE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|ANTHRACENE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|ANTHRACENE| (so_ss)

General Statistics

The data set for variable OS|UG/KG|ANTHRACENE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.



Table 2
ProUCL Output

5 1 8 5

5 1 8 6

5 1 8 7

5 1 8 8

5 1 8 9

5 1 9 0

5 1 9 1

5 1 9 2

5 1 9 3

5 1 9 4

5 1 9 5

5 1 9 6

5 1 9 7

5 1 9 8

5 1 9 9

5 2 0 0

5 2 0 1

5 2 0 2

5 2 0 3

5 2 0 4

5 2 0 5

5 2 0 6

5 2 0 7

5 2 0 8

5 2 0 9

5 2 1 0

5 2 1 1

5 2 1 2

5 2 1 3

5 2 1 4

5 2 1 5

5 2 1 6

5 2 1 7

5 2 1 8

5 2 1 9

5 2 2 0

5 2 2 1

5 2 2 2

5 2 2 3

5 2 2 4

5 2 2 5

5 2 2 6

5 2 2 7

5 2 2 8

5 2 2 9

5 2 3 0

5 2 3 1

5 2 3 2

5 2 3 3

5 2 3 4

5 2 3 5

5 2 3 6

5 2 3 7

5 2 3 8

5 2 3 9

5 2 4 0

5 2 4 1

5 2 4 2

5 2 4 3

5 2 4 4

5 2 4 5

5 2 4 6

5 2 4 7

5 2 4 8

A B C D E F G H I J K L

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.848 Shapiro Wilk Test Statistic 0.871
5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 40
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Maximum Non-Detect 310 Maximum Non-Detect 5.737

SD of Detected 32.42 SD of Detected 0.343
Minimum Non-Detect 170 Minimum Non-Detect 5.136

Maximum Detected 150 Maximum Detected 5.011
Mean of Detected 89.27 Mean of Detected 4.436

Raw Statistics Log-transformed Statistics
Minimum Detected 59 Minimum Detected 4.078

Tolerance Factor 1.69 Percent Non-Detects 72.50%
Number of Missing Values 75

Number of Valid Data 40 Number of Detected Data 11
Number of Distinct Detected Data 10 Number of Non-Detect Data 29

OS|UG/KG|BENZALDEHYDE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BENZALDEHYDE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|BENZALDEHYDE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BENZALDEHYDE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|BENZALDEHYDE| (br_na)

General Statistics



Table 2
ProUCL Output

5 2 4 9

5 2 5 0

5 2 5 1

5 2 5 2

5 2 5 3

5 2 5 4

5 2 5 5

5 2 5 6

5 2 5 7

5 2 5 8

5 2 5 9

5 2 6 0

5 2 6 1

5 2 6 2

5 2 6 3

5 2 6 4

5 2 6 5

5 2 6 6

5 2 6 7

5 2 6 8

5 2 6 9

5 2 7 0

5 2 7 1

5 2 7 2

5 2 7 3

5 2 7 4

5 2 7 5

5 2 7 6

5 2 7 7

5 2 7 8

5 2 7 9

5 2 8 0

5 2 8 1

5 2 8 2

5 2 8 3

5 2 8 4

5 2 8 5

5 2 8 6

5 2 8 7

5 2 8 8

5 2 8 9

5 2 9 0

5 2 9 1

5 2 9 2

5 2 9 3

5 2 9 4

5 2 9 5

5 2 9 6

5 2 9 7

5 2 9 8

5 2 9 9

5 3 0 0

5 3 0 1

5 3 0 2

5 3 0 3

5 3 0 4

5 3 0 5

5 3 0 6

5 3 0 7

5 3 0 8

5 3 0 9

5 3 1 0

5 3 1 1

5 3 1 2

A B C D E F G H I J K L

OS|UG/KG|BENZO(A)ANTHRACENE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BENZO(A)ANTHRACENE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|BENZO(A)ANTHRACENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

99% Percentile 163.5

Note: DL/2 is not a recommended method.

90% Percentile 125.8    95% HW Approx. Gamma UTL with   90% Coverage 139.6
95% Percentile 138.2

   95% Percentile of Chisquare (2k) 35.33    95% Hawkins Wixley (HW) Approx. Gamma UPL 140.2
   95% WH Approx. Gamma UTL with    90% Coverage 138.5

Theta star 7.823 Gamma ROS Limits with Extrapolated Data
Nu star 925.1    95% Wilson Hilferty (WH) Approx. Gamma UPL 139.1

SD 25.01 99% Percentile (z) 161.2
k star 11.56

Mean 90.46 90% Percentile (z) 128.9
Median 94.82 95% Percentile (z) 140.1

Assuming Gamma Distribution    95% KM Chebyshev UPL 225.7
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 142

Data appear Gamma Distributed at 5% Significance Level SE of Mean 9.775
   95% KM UTL with    90% Coverage 141.5

K-S Test Statistic 0.242 Mean 89.27
5% K-S Critical Value 0.255 SD 30.91

A-D Test Statistic 0.705 Nonparametric Statistics
5% A-D Critical Value 0.73 Kaplan-Meier (KM) Method

nu star 147.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 6.72 Data appear Gamma Distributed at 5% Significance Level

Theta Star 13.28

99% Percentile (z) 162.7

90% Percentile (z) 121.2
95% Percentile (z) 134.3

   95% UTL   90% Coverage 136
   95% UPL (t) 136.6

Mean in Log Scale 4.436
SD in Log Scale 0.282

Mean in Original Scale 87.83
SD in Original Scale 25.45

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

95% Percentile (z) 154 95% Percentile (z) 168.7
99% Percentile (z) 170.6 99% Percentile (z) 200.7

   95% UPL (t) 155.5    95% UPL (t) 171.3
90% Percentile (z) 145.2 90% Percentile (z) 153.7

SD 24.34 SD (Log Scale) 0.255
   95% UTL   90% Coverage 155.1    95% UTL   90% Coverage 170.6

Mean 114 Mean (Log Scale) 4.708



Table 2
ProUCL Output

5 3 1 3

5 3 1 4

5 3 1 5

5 3 1 6

5 3 1 7

5 3 1 8

5 3 1 9

5 3 2 0

5 3 2 1

5 3 2 2

5 3 2 3

5 3 2 4

5 3 2 5

5 3 2 6

5 3 2 7

5 3 2 8
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SD in Log Scale 0.137

SD in Original Scale 8.373
Mean in Log Scale 4.091

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale 60.36

99% Percentile (z) 172 99% Percentile (z) 211.3

90% Percentile (z) 145.9 90% Percentile (z) 157.8
95% Percentile (z) 155 95% Percentile (z) 174.7

   95% UTL   90% Coverage 156.1    95% UTL   90% Coverage 176.9
   95% UPL (t) 156.5    95% UPL (t) 177.7

Mean 114 Mean (Log Scale) 4.704
SD 24.97 SD (Log Scale) 0.279

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.843 Shapiro Wilk Test Statistic 0.867

Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 6 Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 40
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 170 Minimum Non-Detect 5.136
Maximum Non-Detect 310 Maximum Non-Detect 5.737

Mean of Detected 60.5 Mean of Detected 4.091
SD of Detected 10.45 SD of Detected 0.162

Minimum Detected 52 Minimum Detected 3.951
Maximum Detected 79 Maximum Detected 4.369

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 6 Number of Non-Detect Data 34
Tolerance Factor 1.69 Percent Non-Detects 85.00%

General Statistics
Number of Valid Data 40 Number of Detected Data 6

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|BENZO(A)ANTHRACENE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BENZO(A)ANTHRACENE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BENZO(A)PYRENE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|BENZO(A)PYRENE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BENZO(A)PYRENE| (br_na) was not processed!

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Tolerance Factor     N/A    Number of Missing Values 30

Note: DL/2 is not a recommended method.

OS|UG/KG|BENZO(A)PYRENE| (br_na)

95% Percentile 75.08
99% Percentile 81.88

   95% WH Approx. Gamma UTL with    90% Coverage 75.13
90% Percentile 71.62    95% HW Approx. Gamma UTL with   90% Coverage 75.28

Nu star 4159    95% Wilson Hilferty (WH) Approx. Gamma UPL 75.28
   95% Percentile of Chisquare (2k) 128.8    95% Hawkins Wixley (HW) Approx. Gamma UPL 75.43

k star 51.99
Theta star 1.166 Gamma ROS Limits with Extrapolated Data

Median 62.16 95% Percentile (z) 76.18
SD 8 99% Percentile (z) 82.68

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 76.76
Mean 60.62 90% Percentile (z) 72.72

   95% KM UTL with    90% Coverage 76.61
Assuming Gamma Distribution    95% KM Chebyshev UPL 102.6

5% K-S Critical Value 0.332 SD 9.535
Data appear Gamma Distributed at 5% Significance Level SE of Mean 4.264

5% A-D Critical Value 0.697 Kaplan-Meier (KM) Method
K-S Test Statistic 0.254 Mean 60.5

A-D Test Statistic 0.474 Nonparametric Statistics

Theta Star 2.747
nu star 264.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 22.03 Data appear Normal at 5% Significance Level

95% Percentile (z) 74.93
99% Percentile (z) 82.26

   95% UPL (t) 75.56
90% Percentile (z) 71.29

   95% UTL   90% Coverage 75.39
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Mean 64.14 90% Percentile (z) 79.45

Assuming Gamma Distribution    95% KM Chebyshev UPL 118.3
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 84.72

Data appear Gamma Distributed at 5% Significance Level SE of Mean 3.925
   95% KM UTL with    90% Coverage 84.52

K-S Test Statistic 0.187 Mean 63.55
5% K-S Critical Value 0.255 SD 12.41

A-D Test Statistic 0.515 Nonparametric Statistics
5% A-D Critical Value 0.729 Kaplan-Meier (KM) Method

nu star 481.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 21.88 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2.905

99% Percentile (z) 88.26

90% Percentile (z) 75.58
95% Percentile (z) 79.77

   95% UTL   90% Coverage 80.3
   95% UPL (t) 80.49

Mean in Log Scale 4.135
SD in Log Scale 0.148

Mean in Original Scale 63.18
SD in Original Scale 9.787

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

95% Percentile (z) 156.2 95% Percentile (z) 176.8
99% Percentile (z) 176.4 99% Percentile (z) 221.7

   95% UPL (t) 158    95% UPL (t) 180.4
90% Percentile (z) 145.4 90% Percentile (z) 156.7

SD 29.67 SD (Log Scale) 0.332
   95% UTL   90% Coverage 157.5    95% UTL   90% Coverage 179.4

DL/2 Substitution Method DL/2 Substitution Method
Mean 107.4 Mean (Log Scale) 4.629

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.844 Shapiro Wilk Test Statistic 0.899
5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 40
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Maximum Non-Detect 310 Maximum Non-Detect 5.737

SD of Detected 13.02 SD of Detected 0.186
Minimum Non-Detect 170 Minimum Non-Detect 5.136

Maximum Detected 95 Maximum Detected 4.554
Mean of Detected 63.55 Mean of Detected 4.135

Raw Statistics Log-transformed Statistics
Minimum Detected 51 Minimum Detected 3.932

Tolerance Factor 1.69 Percent Non-Detects 72.50%
Number of Missing Values 75

Number of Valid Data 40 Number of Detected Data 11
Number of Distinct Detected Data 10 Number of Non-Detect Data 29

OS|UG/KG|BENZO(A)PYRENE| (so_ss)

General Statistics
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Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 40
Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 170 Minimum Non-Detect 5.136
Maximum Non-Detect 310 Maximum Non-Detect 5.737

Mean of Detected 78.69 Mean of Detected 4.323
SD of Detected 25.25 SD of Detected 0.295

Minimum Detected 51 Minimum Detected 3.932
Maximum Detected 130 Maximum Detected 4.868

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 12 Number of Non-Detect Data 27
Tolerance Factor 1.69 Percent Non-Detects 67.50%

General Statistics
Number of Valid Data 40 Number of Detected Data 13

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|BENZO(B)FLUORANTHENE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BENZO(B)FLUORANTHENE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|BENZO(B)FLUORANTHENE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BENZO(B)FLUORANTHENE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|BENZO(B)FLUORANTHENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

99% Percentile 88.5

Note: DL/2 is not a recommended method.

90% Percentile 76.68    95% HW Approx. Gamma UTL with   90% Coverage 80.83
95% Percentile 80.67

   95% Percentile of Chisquare (2k) 112.8    95% Hawkins Wixley (HW) Approx. Gamma UPL 81.01
   95% WH Approx. Gamma UTL with    90% Coverage 80.72

Theta star 1.43 Gamma ROS Limits with Extrapolated Data
Nu star 3588    95% Wilson Hilferty (WH) Approx. Gamma UPL 80.9

SD 9.416 99% Percentile (z) 92.42
k star 44.85

Median 64.97 95% Percentile (z) 83.96
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Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|BENZO(G,H,I)PERYLENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

99% Percentile 132.1

Note: DL/2 is not a recommended method.

90% Percentile 105.7    95% HW Approx. Gamma UTL with   90% Coverage 115.1
95% Percentile 114.4

   95% Percentile of Chisquare (2k) 48.15    95% Hawkins Wixley (HW) Approx. Gamma UPL 115.5
   95% WH Approx. Gamma UTL with    90% Coverage 114.6

Theta star 4.753 Gamma ROS Limits with Extrapolated Data
Nu star 1345    95% Wilson Hilferty (WH) Approx. Gamma UPL 115

SD 18.94 99% Percentile (z) 135.1
k star 16.81

Mean 79.91 90% Percentile (z) 109.8
Median 81.41 95% Percentile (z) 118.6

Assuming Gamma Distribution    95% KM Chebyshev UPL 185.8
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 120.1

Data appear Gamma Distributed at 5% Significance Level SE of Mean 7.003
   95% KM UTL with    90% Coverage 119.7

K-S Test Statistic 0.225 Mean 78.69
5% K-S Critical Value 0.237 SD 24.26

A-D Test Statistic 0.688 Nonparametric Statistics
5% A-D Critical Value 0.734 Kaplan-Meier (KM) Method

nu star 241.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 9.273 Data appear Gamma Distributed at 5% Significance Level

Theta Star 8.486

99% Percentile (z) 130.9

90% Percentile (z) 102.2
95% Percentile (z) 111.4

   95% UTL   90% Coverage 112.6
   95% UPL (t) 113

Mean in Log Scale 4.323
SD in Log Scale 0.237

Mean in Original Scale 77.58
SD in Original Scale 19.3

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

95% Percentile (z) 153.6 95% Percentile (z) 170.4
99% Percentile (z) 172 99% Percentile (z) 208.3

   95% UPL (t) 155.2    95% UPL (t) 173.5
90% Percentile (z) 143.7 90% Percentile (z) 153.1

SD 27.12 SD (Log Scale) 0.295
   95% UTL   90% Coverage 154.8    95% UTL   90% Coverage 172.6

DL/2 Substitution Method DL/2 Substitution Method
Mean 109 Mean (Log Scale) 4.653

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.846 Shapiro Wilk Test Statistic 0.907
5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0
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Mean 117.3 Mean (Log Scale) 4.741
SD 22.05 SD (Log Scale) 0.238

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.786 Shapiro Wilk Test Statistic 0.819

Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 5 Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 40
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 170 Minimum Non-Detect 5.136
Maximum Non-Detect 310 Maximum Non-Detect 5.737

Mean of Detected 68.4 Mean of Detected 4.199
SD of Detected 18.9 SD of Detected 0.251

Minimum Detected 55 Minimum Detected 4.007
Maximum Detected 100 Maximum Detected 4.605

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 5 Number of Non-Detect Data 35
Tolerance Factor 1.69 Percent Non-Detects 87.50%

General Statistics
Number of Valid Data 40 Number of Detected Data 5

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|BENZO(G,H,I)PERYLENE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BENZO(G,H,I)PERYLENE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|BENZO(G,H,I)PERYLENE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BENZO(G,H,I)PERYLENE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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General Statistics

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|BENZO(K)FLUORANTHENE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BENZO(K)FLUORANTHENE| (br_na) was not processed!

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Tolerance Factor     N/A    Number of Missing Values 30

Note: DL/2 is not a recommended method.

OS|UG/KG|BENZO(K)FLUORANTHENE| (br_na)

95% Percentile 95.09
99% Percentile 108.5

   95% WH Approx. Gamma UTL with    90% Coverage 95.24
90% Percentile 88.42    95% HW Approx. Gamma UTL with   90% Coverage 95.74

Nu star 1638    95% Wilson Hilferty (WH) Approx. Gamma UPL 95.53
   95% Percentile of Chisquare (2k) 56.89    95% Hawkins Wixley (HW) Approx. Gamma UPL 96.05

k star 20.48
Theta star 3.343 Gamma ROS Limits with Extrapolated Data

Median 70.9 95% Percentile (z) 96.21
SD 14.06 99% Percentile (z) 107.7

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 97.24
Mean 68.46 90% Percentile (z) 90.07

   95% KM UTL with    90% Coverage 96.97
Assuming Gamma Distribution    95% KM Chebyshev UPL 143

5% K-S Critical Value 0.357 SD 16.91
Data appear Gamma Distributed at 5% Significance Level SE of Mean 8.453

5% A-D Critical Value 0.679 Kaplan-Meier (KM) Method
K-S Test Statistic 0.332 Mean 68.4

A-D Test Statistic 0.583 Nonparametric Statistics

Theta Star 8.94
nu star 76.51

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 7.651 Data appear Normal at 5% Significance Level

95% Percentile (z) 93.62
99% Percentile (z) 107.8

   95% UPL (t) 94.81
90% Percentile (z) 86.83

SD in Log Scale 0.207
   95% UTL   90% Coverage 94.49

SD in Original Scale 14.35
Mean in Log Scale 4.199

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale 68.01

99% Percentile (z) 168.6 99% Percentile (z) 199.5

90% Percentile (z) 145.6 90% Percentile (z) 155.5
95% Percentile (z) 153.6 95% Percentile (z) 169.6

   95% UTL   90% Coverage 154.6    95% UTL   90% Coverage 171.4
   95% UPL (t) 154.9    95% UPL (t) 172
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   95% UPL (t) 88.15

SD in Log Scale 0.195
   95% UTL   90% Coverage 87.87

SD in Original Scale 13.39
Mean in Log Scale 4.146

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale 64.39

99% Percentile (z) 174.7 99% Percentile (z) 216.9

90% Percentile (z) 147.5 90% Percentile (z) 159.9
95% Percentile (z) 157 95% Percentile (z) 177.8

   95% UTL   90% Coverage 158.1    95% UTL   90% Coverage 180.2
   95% UPL (t) 158.6    95% UPL (t) 181

Mean 114.1 Mean (Log Scale) 4.702
SD 26.09 SD (Log Scale) 0.291

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.673 Shapiro Wilk Test Statistic 0.738

Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 7 Detected Values in this data

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 40
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Maximum Non-Detect 310 Maximum Non-Detect 5.737

SD of Detected 20.48 SD of Detected 0.261
Minimum Non-Detect 170 Minimum Non-Detect 5.136

Maximum Detected 110 Maximum Detected 4.7
Mean of Detected 65.29 Mean of Detected 4.146

Raw Statistics Log-transformed Statistics
Minimum Detected 52 Minimum Detected 3.951

Tolerance Factor 1.69 Percent Non-Detects 82.50%
Number of Missing Values 75

Number of Valid Data 40 Number of Detected Data 7
Number of Distinct Detected Data 6 Number of Non-Detect Data 33

OS|UG/KG|BENZO(K)FLUORANTHENE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BENZO(K)FLUORANTHENE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100
Total Number of Observations 0 Number of Distinct Observations 0
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BIS(2-CHLOROETHOXY)METHANE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|BIS(2-CHLOROETHOXY)METHANE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BIS(2-CHLOROETHOXY)METHANE| (br_na) was not processed!

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Tolerance Factor     N/A    Number of Missing Values 30

Note: DL/2 is not a recommended method.

OS|UG/KG|BIS(2-CHLOROETHOXY)METHANE| (br_na)

95% Percentile 89.71
99% Percentile 101.6

   95% WH Approx. Gamma UTL with    90% Coverage 89.81
90% Percentile 83.74    95% HW Approx. Gamma UTL with   90% Coverage 90.1

Nu star 1853    95% Wilson Hilferty (WH) Approx. Gamma UPL 90.07
   95% Percentile of Chisquare (2k) 63.2    95% Hawkins Wixley (HW) Approx. Gamma UPL 90.37

k star 23.16
Theta star 2.839 Gamma ROS Limits with Extrapolated Data

Median 67.92 95% Percentile (z) 96.47
SD 13.3 99% Percentile (z) 109.4

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 97.62
Mean 65.74 90% Percentile (z) 89.58

   95% KM UTL with    90% Coverage 97.32
Assuming Gamma Distribution    95% KM Chebyshev UPL 148.9

5% K-S Critical Value 0.312 SD 18.96
Data not Gamma Distributed at 5% Significance Level SE of Mean 7.739

5% A-D Critical Value 0.708 Kaplan-Meier (KM) Method
K-S Test Statistic 0.358 Mean 65.29

A-D Test Statistic 0.981 Nonparametric Statistics

Theta Star 7.39
nu star 123.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 8.834 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 87.1
99% Percentile (z) 99.51

90% Percentile (z) 81.14
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Total Number of Observations 0 Number of Distinct Observations 0

OS|UG/KG|BIS(2-ETHYLHEXYL)PHTHALATE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|BIS(2-CHLOROETHYL)ETHER| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|BIS(2-CHLOROETHYL)ETHER| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BIS(2-CHLOROETHYL)ETHER| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|BIS(2-CHLOROETHYL)ETHER| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BIS(2-CHLOROETHYL)ETHER| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|BIS(2-CHLOROETHYL)ETHER| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|BIS(2-CHLOROETHOXY)METHANE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|BIS(2-CHLOROETHOXY)METHANE| (so_ss)

General Statistics
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Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 40
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 230 Minimum Non-Detect 5.438
Maximum Non-Detect 310 Maximum Non-Detect 5.737

Mean of Detected 145 Mean of Detected 4.971
SD of Detected 21.21 SD of Detected 0.147

Minimum Detected 130 Minimum Detected 4.868
Maximum Detected 160 Maximum Detected 5.075

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Warning: Data set has only 2 Detected Values.
This is not enough to compute meaningful and reliable test statistics and estimates.

No statistics will be produced!

Tolerance Factor 1.69 Percent Non-Detects 95.00%

Number of Valid Data 40 Number of Detected Data 2
Number of Distinct Detected Data 2 Number of Non-Detect Data 38

OS|UG/KG|BIS(2-ETHYLHEXYL)PHTHALATE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BIS(2-ETHYLHEXYL)PHTHALATE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|BIS(2-ETHYLHEXYL)PHTHALATE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BIS(2-ETHYLHEXYL)PHTHALATE| (br_na) was not processed!

Tolerance Factor     N/A    Number of Missing Values 30
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General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Tolerance Factor     N/A    Number of Missing Values 30

Note: DL/2 is not a recommended method.

OS|UG/KG|BUTYL BENZYL PHTHALATE| (br_na)

95% Percentile     N/A    
99% Percentile     N/A    

   95% WH Approx. Gamma UTL with    90% Coverage     N/A    
90% Percentile     N/A       95% HW Approx. Gamma UTL with   90% Coverage     N/A    

Nu star     N/A       95% Wilson Hilferty (WH) Approx. Gamma UPL     N/A    
   95% Percentile of Chisquare (2k)     N/A       95% Hawkins Wixley (HW) Approx. Gamma UPL     N/A    

k star     N/A    
Theta star     N/A    Gamma ROS Limits with Extrapolated Data

Median     N/A    95% Percentile (z) 169.7
SD     N/A    99% Percentile (z) 179.9

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 170.6
Mean     N/A    90% Percentile (z) 164.2

   95% KM UTL with    90% Coverage 170.3
Assuming Gamma Distribution    95% KM Chebyshev UPL 211.2

5% K-S Critical Value     N/A    SD 15
Data not Gamma Distributed at 5% Significance Level SE of Mean 15

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method
K-S Test Statistic     N/A    Mean 145

A-D Test Statistic     N/A    Nonparametric Statistics

Theta Star     N/A    
nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

95% Percentile (z)     N/A    
99% Percentile (z)     N/A    

   95% UPL (t)     N/A    
90% Percentile (z)     N/A    

SD in Log Scale     N/A    
   95% UTL   90% Coverage     N/A    

SD in Original Scale     N/A    
Mean in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale     N/A    

99% Percentile (z) 148.4 99% Percentile (z) 148.8

90% Percentile (z) 138.5 90% Percentile (z) 138
95% Percentile (z) 141.9 95% Percentile (z) 141.7

   95% UTL   90% Coverage 142.4    95% UTL   90% Coverage 142.1
   95% UPL (t) 142.5    95% UPL (t) 142.3

Mean 126.3 Mean (Log Scale) 4.836
SD 9.541 SD (Log Scale) 0.0717

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic     N/A    Shapiro Wilk Test Statistic     N/A    

However, results obtained using 4 to 9 distinct values may not be reliable.
It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.
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Warning: This data set only has 0 observations!

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|CAPROLACTAM| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|CAPROLACTAM| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|CAPROLACTAM| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|BUTYL BENZYL PHTHALATE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|BUTYL BENZYL PHTHALATE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BUTYL BENZYL PHTHALATE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|BUTYL BENZYL PHTHALATE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BUTYL BENZYL PHTHALATE| (br_na) was not processed!
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Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|CARBAZOLE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable OS|UG/KG|CARBAZOLE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|CARBAZOLE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable OS|UG/KG|CARBAZOLE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|CARBAZOLE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|CAPROLACTAM| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|CAPROLACTAM| (so_ss)

General Statistics

Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable OS|UG/KG|CAPROLACTAM| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.741 Shapiro Wilk Test Statistic 0.861
5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 40
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Maximum Non-Detect 310 Maximum Non-Detect 5.737

SD of Detected 21.92 SD of Detected 0.243
Minimum Non-Detect 170 Minimum Non-Detect 5.136

Maximum Detected 140 Maximum Detected 4.942
Mean of Detected 74.92 Mean of Detected 4.286

Raw Statistics Log-transformed Statistics
Minimum Detected 54 Minimum Detected 3.989

Tolerance Factor 1.69 Percent Non-Detects 67.50%
Number of Missing Values 75

Number of Valid Data 40 Number of Detected Data 13
Number of Distinct Detected Data 11 Number of Non-Detect Data 27

OS|UG/KG|CHRYSENE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|CHRYSENE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|CHRYSENE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|CHRYSENE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|CHRYSENE| (br_na)

General Statistics

The data set for variable OS|UG/KG|CARBAZOLE| (so_ss) was not processed!
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|DIBENZO(A,H)ANTHRACENE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|DIBENZO(A,H)ANTHRACENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

99% Percentile 114.9

Note: DL/2 is not a recommended method.

90% Percentile 95.56    95% HW Approx. Gamma UTL with   90% Coverage 102.2
95% Percentile 102

   95% Percentile of Chisquare (2k) 69.58    95% Hawkins Wixley (HW) Approx. Gamma UPL 102.5
   95% WH Approx. Gamma UTL with    90% Coverage 102.1

Theta star 2.932 Gamma ROS Limits with Extrapolated Data
Nu star 2071    95% Wilson Hilferty (WH) Approx. Gamma UPL 102.4

SD 15.35 99% Percentile (z) 123.9
k star 25.89

Mean 75.92 90% Percentile (z) 101.9
Median 77.7 95% Percentile (z) 109.6

Assuming Gamma Distribution    95% KM Chebyshev UPL 167.9
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 110.9

Data follow Appx. Gamma Distribution at 5% Significance Leve SE of Mean 6.08
   95% KM UTL with    90% Coverage 110.5

K-S Test Statistic 0.229 Mean 74.92
5% K-S Critical Value 0.236 SD 21.06

A-D Test Statistic 0.785 Nonparametric Statistics
5% A-D Critical Value 0.733 Kaplan-Meier (KM) Method

nu star 330.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 12.72 Data follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 5.888

99% Percentile (z) 112.8

90% Percentile (z) 92.57
95% Percentile (z) 99.14

   95% UTL   90% Coverage 99.99
   95% UPL (t) 100.3

Mean in Log Scale 4.286
SD in Log Scale 0.189

Mean in Original Scale 74.02
SD in Original Scale 15.59

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

95% Percentile (z) 153.6 95% Percentile (z) 168.7
99% Percentile (z) 172.5 99% Percentile (z) 206.4

   95% UPL (t) 155.3    95% UPL (t) 171.8
90% Percentile (z) 143.5 90% Percentile (z) 151.5

SD 27.8 SD (Log Scale) 0.296
   95% UTL   90% Coverage 154.8    95% UTL   90% Coverage 171

DL/2 Substitution Method DL/2 Substitution Method
Mean 107.9 Mean (Log Scale) 4.642
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|DIBENZOFURAN| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|DIBENZOFURAN| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|DIBENZOFURAN| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|DIBENZOFURAN| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|DIBENZOFURAN| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|DIBENZO(A,H)ANTHRACENE| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|DIBENZO(A,H)ANTHRACENE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|DIBENZO(A,H)ANTHRACENE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|DIBENZO(A,H)ANTHRACENE| (so_sb)

General Statistics
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Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|DIMETHYL PHTHALATE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|DIETHYL PHTHALATE| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|DIETHYL PHTHALATE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|DIETHYL PHTHALATE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|DIETHYL PHTHALATE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|DIETHYL PHTHALATE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|DIETHYL PHTHALATE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|DIBENZOFURAN| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0
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Warning: This data set only has 0 observations!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|DI-N-BUTYL PHTHALATE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|DI-N-BUTYL PHTHALATE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|DI-N-BUTYL PHTHALATE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|DIMETHYL PHTHALATE| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|DIMETHYL PHTHALATE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|DIMETHYL PHTHALATE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|DIMETHYL PHTHALATE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|DIMETHYL PHTHALATE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|DI-N-OCTYL PHTHALATE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|DI-N-OCTYL PHTHALATE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|DI-N-OCTYL PHTHALATE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|DI-N-OCTYL PHTHALATE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|DI-N-OCTYL PHTHALATE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|DI-N-BUTYL PHTHALATE| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|DI-N-BUTYL PHTHALATE| (so_ss)

Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable OS|UG/KG|DI-N-BUTYL PHTHALATE| (so_sb) was not processed!
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Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.833 Shapiro Wilk Test Statistic 0.931
5% Shapiro Wilk Critical Value 0.929 5% Shapiro Wilk Critical Value 0.929

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 40
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 170 Minimum Non-Detect 5.136
Maximum Non-Detect 260 Maximum Non-Detect 5.561

Mean of Detected 94.24 Mean of Detected 4.482
SD of Detected 38.11 SD of Detected 0.349

Minimum Detected 56 Minimum Detected 4.025
Maximum Detected 230 Maximum Detected 5.438

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 24 Number of Non-Detect Data 9
Tolerance Factor 1.69 Percent Non-Detects 22.50%

General Statistics
Number of Valid Data 40 Number of Detected Data 31

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|FLUORANTHENE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|FLUORANTHENE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|FLUORANTHENE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|FLUORANTHENE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|FLUORANTHENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

The data set for variable OS|UG/KG|DI-N-OCTYL PHTHALATE| (so_ss) was not processed!
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|FLUORENE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|FLUORENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

99% Percentile 184.9

Note: DL/2 is not a recommended method.

90% Percentile 137.7    95% HW Approx. Gamma UTL with   90% Coverage 153.6
95% Percentile 153.1

   95% Percentile of Chisquare (2k) 28.38    95% Hawkins Wixley (HW) Approx. Gamma UPL 154.3
   95% WH Approx. Gamma UTL with    90% Coverage 153.3

Theta star 10.79 Gamma ROS Limits with Extrapolated Data
Nu star 704.6    95% Wilson Hilferty (WH) Approx. Gamma UPL 154

SD 34.43 99% Percentile (z) 178.6
k star 8.808

Mean 95.03 90% Percentile (z) 140.5
Median 91 95% Percentile (z) 153.7

Assuming Gamma Distribution    95% KM Chebyshev UPL 254.9
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 156

Data follow Appx. Gamma Distribution at 5% Significance Leve SE of Mean 6.505
   95% KM UTL with    90% Coverage 155.4

K-S Test Statistic 0.143 Mean 93.64
5% K-S Critical Value 0.158 SD 36.54

A-D Test Statistic 0.798 Nonparametric Statistics
5% A-D Critical Value 0.746 Kaplan-Meier (KM) Method

nu star 446.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 7.204 Data follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 13.08

99% Percentile (z) 185.1

90% Percentile (z) 132.6
95% Percentile (z) 148.9

   95% UTL   90% Coverage 151.1
   95% UPL (t) 151.8

Mean in Log Scale 4.478
SD in Log Scale 0.319

Mean in Original Scale 92.96
SD in Original Scale 34.43

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

95% Percentile (z) 158.6 95% Percentile (z) 164.2
99% Percentile (z) 183 99% Percentile (z) 206.5

   95% UPL (t) 160.8    95% UPL (t) 167.6
90% Percentile (z) 145.7 90% Percentile (z) 145.3

SD 35.71 SD (Log Scale) 0.336
   95% UTL   90% Coverage 160.3    95% UTL   90% Coverage 166.7

DL/2 Substitution Method DL/2 Substitution Method
Mean 99.91 Mean (Log Scale) 4.548
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|HEXACHLOROBENZENE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|HEXACHLOROBENZENE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|HEXACHLOROBENZENE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|HEXACHLOROBENZENE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|HEXACHLOROBENZENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|FLUORENE| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|FLUORENE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|FLUORENE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|FLUORENE| (so_sb)

General Statistics
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Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|HEXACHLOROETHANE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|HEXACHLOROCYCLOPENTADIENE| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|HEXACHLOROCYCLOPENTADIENE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|HEXACHLOROCYCLOPENTADIENE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|HEXACHLOROCYCLOPENTADIENE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|HEXACHLOROCYCLOPENTADIENE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|HEXACHLOROCYCLOPENTADIENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|HEXACHLOROBENZENE| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0
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Warning: This data set only has 0 observations!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|HIGH MOLECULAR WEIGHT PAHS| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|HIGH MOLECULAR WEIGHT PAHS| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|HIGH MOLECULAR WEIGHT PAHS| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|HEXACHLOROETHANE| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|HEXACHLOROETHANE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|HEXACHLOROETHANE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|HEXACHLOROETHANE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|HEXACHLOROETHANE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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K-S Test Statistic 0.188 Mean 266.4

A-D Test Statistic 1.003 Nonparametric Statistics
5% A-D Critical Value 0.762 Kaplan-Meier (KM) Method

nu star 111.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 1.639 Data appear Lognormal at 5% Significance Level

Theta Star 177.2

99% Percentile (z) 1044 99% Percentile (z) 1152

90% Percentile (z) 617.8 90% Percentile (z) 523.6
95% Percentile (z) 766 95% Percentile (z) 688.8

   95% Bootstrap (%) UTL with   90% Coverage 640.1
   95% UPL (t) 790.8    95% UPL (t) 721.2

   95% UTL with   90% Coverage 784.3    95% UTL with   90% Coverage 712.6
   95% BCA UTL with   90% Coverage 634

Mean 94.96 Mean in Original Scale 267.5
SD 407.9 SD in Original Scale 237.3

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 657.1 95% Percentile (z) 680.9
99% Percentile (z) 819.5 99% Percentile (z) 1140

   95% UPL (t) 671.6    95% UPL (t) 713
90% Percentile (z) 570.5 90% Percentile (z) 517.3

SD 238.3 SD (Log Scale) 0.756
   95% UTL   90% Coverage 667.8    95% UTL   90% Coverage 704.4

DL/2 Substitution Method DL/2 Substitution Method
Mean 265.1 Mean (Log Scale) 5.279

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.799 Shapiro Wilk Test Statistic 0.958
5% Shapiro Wilk Critical Value 0.933 5% Shapiro Wilk Critical Value 0.933

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 65.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 26
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 14

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 230 Minimum Non-Detect 5.438
Maximum Non-Detect 260 Maximum Non-Detect 5.561

Mean of Detected 290.4 Mean of Detected 5.364
SD of Detected 250.4 SD of Detected 0.791

Minimum Detected 44 Minimum Detected 3.784
Maximum Detected 1172 Maximum Detected 7.066

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 31 Number of Non-Detect Data 6
Tolerance Factor 1.69 Percent Non-Detects 15.00%

General Statistics
Number of Valid Data 40 Number of Detected Data 34

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|HIGH MOLECULAR WEIGHT PAHS| (so_ss)

Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable OS|UG/KG|HIGH MOLECULAR WEIGHT PAHS| (so_sb) was not processed!
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Number of Missing Values 75

No statistics will be produced!

Tolerance Factor 1.69 Percent Non-Detects 95.00%

Number of Distinct Detected Data 2 Number of Non-Detect Data 38
Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful and reliable test statistics and estimates.

General Statistics
Number of Valid Data 40 Number of Detected Data 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|INDENO(1,2,3-CD)PYRENE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|INDENO(1,2,3-CD)PYRENE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|INDENO(1,2,3-CD)PYRENE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|INDENO(1,2,3-CD)PYRENE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|INDENO(1,2,3-CD)PYRENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

99% Percentile 979.4

Note: DL/2 is not a recommended method.

90% Percentile 552.5    95% HW Approx. Gamma UTL with   90% Coverage 695
95% Percentile 684.1

   95% Percentile of Chisquare (2k) 8.392    95% Hawkins Wixley (HW) Approx. Gamma UPL 701.7
   95% WH Approx. Gamma UTL with    90% Coverage 683.6

Theta star 163 Gamma ROS Limits with Extrapolated Data
Nu star 133.5    95% Wilson Hilferty (WH) Approx. Gamma UPL 689.7

SD 236.9 99% Percentile (z) 813.2
k star 1.669

Mean 272.1 90% Percentile (z) 567.6
Median 171 95% Percentile (z) 653

Assuming Gamma Distribution    95% KM Chebyshev UPL 1304
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 667.4

Data not Gamma Distributed at 5% Significance Level SE of Mean 37.84
   95% KM UTL with    90% Coverage 663.6

5% K-S Critical Value 0.153 SD 235.1



Table 2
ProUCL Output

7 0 4 1

7 0 4 2

7 0 4 3

7 0 4 4

7 0 4 5

7 0 4 6

7 0 4 7

7 0 4 8

7 0 4 9

7 0 5 0

7 0 5 1

7 0 5 2

7 0 5 3

7 0 5 4

7 0 5 5

7 0 5 6

7 0 5 7

7 0 5 8

7 0 5 9

7 0 6 0

7 0 6 1

7 0 6 2

7 0 6 3

7 0 6 4

7 0 6 5

7 0 6 6

7 0 6 7

7 0 6 8

7 0 6 9

7 0 7 0

7 0 7 1

7 0 7 2

7 0 7 3

7 0 7 4

7 0 7 5

7 0 7 6

7 0 7 7

7 0 7 8

7 0 7 9

7 0 8 0

7 0 8 1

7 0 8 2

7 0 8 3

7 0 8 4

7 0 8 5

7 0 8 6

7 0 8 7

7 0 8 8

7 0 8 9

7 0 9 0

7 0 9 1

7 0 9 2

7 0 9 3

7 0 9 4

7 0 9 5

7 0 9 6

7 0 9 7

7 0 9 8

7 0 9 9

7 1 0 0

7 1 0 1

7 1 0 2

7 1 0 3

7 1 0 4

A B C D E F G H I J K L

5% K-S Critical Value     N/A    SD 19
Data not Gamma Distributed at 5% Significance Level SE of Mean 19

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method
K-S Test Statistic     N/A    Mean 79

A-D Test Statistic     N/A    Nonparametric Statistics

Theta Star     N/A    
nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

95% Percentile (z)     N/A    
99% Percentile (z)     N/A    

   95% UPL (t)     N/A    
90% Percentile (z)     N/A    

SD in Log Scale     N/A    
   95% UTL   90% Coverage     N/A    

SD in Original Scale     N/A    
Mean in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale     N/A    

99% Percentile (z) 156.4 99% Percentile (z) 170

90% Percentile (z) 140.9 90% Percentile (z) 145.9
95% Percentile (z) 146.3 95% Percentile (z) 153.9

   95% UTL   90% Coverage 147    95% UTL   90% Coverage 154.9
   95% UPL (t) 147.2    95% UPL (t) 155.2

Mean 122 Mean (Log Scale) 4.794
SD 14.8 SD (Log Scale) 0.147

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic     N/A    Shapiro Wilk Test Statistic     N/A    

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.
However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 40
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 170 Minimum Non-Detect 5.136
Maximum Non-Detect 310 Maximum Non-Detect 5.737

Mean of Detected 79 Mean of Detected 4.34
SD of Detected 26.87 SD of Detected 0.347

Minimum Detected 60 Minimum Detected 4.094
Maximum Detected 98 Maximum Detected 4.585

Raw Statistics Log-transformed Statistics



Table 2
ProUCL Output

7 1 0 5

7 1 0 6

7 1 0 7

7 1 0 8

7 1 0 9

7 1 1 0

7 1 1 1

7 1 1 2

7 1 1 3

7 1 1 4

7 1 1 5

7 1 1 6

7 1 1 7

7 1 1 8

7 1 1 9

7 1 2 0

7 1 2 1

7 1 2 2

7 1 2 3

7 1 2 4

7 1 2 5

7 1 2 6

7 1 2 7

7 1 2 8

7 1 2 9

7 1 3 0

7 1 3 1

7 1 3 2

7 1 3 3

7 1 3 4

7 1 3 5

7 1 3 6

7 1 3 7

7 1 3 8

7 1 3 9

7 1 4 0

7 1 4 1

7 1 4 2

7 1 4 3

7 1 4 4

7 1 4 5

7 1 4 6

7 1 4 7

7 1 4 8

7 1 4 9

7 1 5 0

7 1 5 1

7 1 5 2

7 1 5 3

7 1 5 4

7 1 5 5

7 1 5 6

7 1 5 7

7 1 5 8

7 1 5 9

7 1 6 0

7 1 6 1

7 1 6 2

7 1 6 3

7 1 6 4

7 1 6 5

7 1 6 6

7 1 6 7

7 1 6 8

A B C D E F G H I J K L

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|ISOPHORONE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|ISOPHORONE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable OS|UG/KG|ISOPHORONE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|ISOPHORONE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable OS|UG/KG|ISOPHORONE| (br_na) was not processed!

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Tolerance Factor     N/A    Number of Missing Values 30

Note: DL/2 is not a recommended method.

OS|UG/KG|ISOPHORONE| (br_na)

95% Percentile     N/A    
99% Percentile     N/A    

   95% WH Approx. Gamma UTL with    90% Coverage     N/A    
90% Percentile     N/A       95% HW Approx. Gamma UTL with   90% Coverage     N/A    

Nu star     N/A       95% Wilson Hilferty (WH) Approx. Gamma UPL     N/A    
   95% Percentile of Chisquare (2k)     N/A       95% Hawkins Wixley (HW) Approx. Gamma UPL     N/A    

k star     N/A    
Theta star     N/A    Gamma ROS Limits with Extrapolated Data

Median     N/A    95% Percentile (z) 110.3
SD     N/A    99% Percentile (z) 123.2

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 111.4
Mean     N/A    90% Percentile (z) 103.3

   95% KM UTL with    90% Coverage 111.1
Assuming Gamma Distribution    95% KM Chebyshev UPL 162.8
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SD 30.96 SD (Log Scale) 0.344
   95% UTL   90% Coverage 152    95% UTL   90% Coverage 168.9

DL/2 Substitution Method DL/2 Substitution Method
Mean 99.64 Mean (Log Scale) 4.548

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.866 Shapiro Wilk Test Statistic 0.907
5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 40
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Maximum Non-Detect 310 Maximum Non-Detect 5.737

SD of Detected 13.78 SD of Detected 0.192
Minimum Non-Detect 170 Minimum Non-Detect 5.136

Maximum Detected 95 Maximum Detected 4.554
Mean of Detected 67.24 Mean of Detected 4.19

Raw Statistics Log-transformed Statistics
Minimum Detected 51 Minimum Detected 3.932

Tolerance Factor 1.69 Percent Non-Detects 57.50%
Number of Missing Values 75

Number of Valid Data 40 Number of Detected Data 17
Number of Distinct Detected Data 15 Number of Non-Detect Data 23

OS|UG/KG|LOW MOLECULAR WEIGHT PAHS| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|LOW MOLECULAR WEIGHT PAHS| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|LOW MOLECULAR WEIGHT PAHS| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|LOW MOLECULAR WEIGHT PAHS| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|LOW MOLECULAR WEIGHT PAHS| (br_na)

General Statistics
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Total Number of Observations 0 Number of Distinct Observations 0

OS|UG/KG|NAPHTHALENE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|NAPHTHALENE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|NAPHTHALENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

99% Percentile 95.66

Note: DL/2 is not a recommended method.

90% Percentile 82.16    95% HW Approx. Gamma UTL with   90% Coverage 86.88
95% Percentile 86.7

   95% Percentile of Chisquare (2k) 100.6    95% Hawkins Wixley (HW) Approx. Gamma UPL 87.09
   95% WH Approx. Gamma UTL with    90% Coverage 86.77

Theta star 1.723 Gamma ROS Limits with Extrapolated Data
Nu star 3156    95% Wilson Hilferty (WH) Approx. Gamma UPL 86.97

SD 10.7 99% Percentile (z) 98.34
k star 39.45

Mean 67.98 90% Percentile (z) 84.37
Median 69.95 95% Percentile (z) 89.23

Assuming Gamma Distribution    95% KM Chebyshev UPL 126.2
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 90.04

Data appear Gamma Distributed at 5% Significance Level SE of Mean 3.343
   95% KM UTL with    90% Coverage 89.83

K-S Test Statistic 0.161 Mean 67.24
5% K-S Critical Value 0.209 SD 13.37

A-D Test Statistic 0.711 Nonparametric Statistics
5% A-D Critical Value 0.738 Kaplan-Meier (KM) Method

nu star 777.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 22.86 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2.941

99% Percentile (z) 95.22

90% Percentile (z) 80.78
95% Percentile (z) 85.54

   95% UTL   90% Coverage 86.14
   95% UPL (t) 86.36

Mean in Log Scale 4.19
SD in Log Scale 0.157

Mean in Original Scale 66.85
SD in Original Scale 10.98

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

95% Percentile (z) 150.6 95% Percentile (z) 166.3
99% Percentile (z) 171.7 99% Percentile (z) 210.2

   95% UPL (t) 152.5    95% UPL (t) 169.8
90% Percentile (z) 139.3 90% Percentile (z) 146.7
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Number of Distinct Detected Data 0 Number of Non-Detect Data 40

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|NITROBENZENE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|NITROBENZENE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|NITROBENZENE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|NITROBENZENE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|NITROBENZENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|NAPHTHALENE| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|NAPHTHALENE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|NAPHTHALENE| (so_sb) was not processed!

Tolerance Factor     N/A    Number of Missing Values 100
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|N-NITROSODIPHENYLAMINE| (br_na) was not processed!

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|N-NITROSODIPHENYLAMINE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

  gested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EP  

The data set for variable OS|UG/KG|N-NITROSO-DI-N-PROPYLAMINE| (so_ss) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 39

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

General Statistics
Number of Valid Data 40 Number of Detected Data 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|N-NITROSO-DI-N-PROPYLAMINE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|N-NITROSO-DI-N-PROPYLAMINE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|N-NITROSO-DI-N-PROPYLAMINE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|N-NITROSO-DI-N-PROPYLAMINE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|N-NITROSO-DI-N-PROPYLAMINE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|NITROBENZENE| (so_ss) was not processed!

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|PENTACHLOROPHENOL| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|PENTACHLOROPHENOL| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|PENTACHLOROPHENOL| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|PENTACHLOROPHENOL| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|N-NITROSODIPHENYLAMINE| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|N-NITROSODIPHENYLAMINE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|N-NITROSODIPHENYLAMINE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|N-NITROSODIPHENYLAMINE| (so_sb)

General Statistics

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Minimum Non-Detect 170 Minimum Non-Detect 5.136
Maximum Non-Detect 310 Maximum Non-Detect 5.737

Mean of Detected 67.24 Mean of Detected 4.19
SD of Detected 13.78 SD of Detected 0.192

Minimum Detected 51 Minimum Detected 3.932
Maximum Detected 95 Maximum Detected 4.554

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 15 Number of Non-Detect Data 23
Tolerance Factor 1.69 Percent Non-Detects 57.50%

General Statistics
Number of Valid Data 40 Number of Detected Data 17

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|PHENANTHRENE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|PHENANTHRENE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|PHENANTHRENE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|PHENANTHRENE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|PHENANTHRENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|PENTACHLOROPHENOL| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

OS|UG/KG|PENTACHLOROPHENOL| (so_ss)



Table 2
ProUCL Output

7 5 5 3

7 5 5 4

7 5 5 5

7 5 5 6

7 5 5 7

7 5 5 8

7 5 5 9

7 5 6 0

7 5 6 1

7 5 6 2

7 5 6 3

7 5 6 4

7 5 6 5

7 5 6 6

7 5 6 7

7 5 6 8

7 5 6 9

7 5 7 0

7 5 7 1

7 5 7 2

7 5 7 3

7 5 7 4

7 5 7 5

7 5 7 6

7 5 7 7

7 5 7 8

7 5 7 9

7 5 8 0

7 5 8 1

7 5 8 2

7 5 8 3

7 5 8 4

7 5 8 5

7 5 8 6

7 5 8 7

7 5 8 8

7 5 8 9

7 5 9 0

7 5 9 1

7 5 9 2

7 5 9 3

7 5 9 4

7 5 9 5

7 5 9 6

7 5 9 7

7 5 9 8

7 5 9 9

7 6 0 0

7 6 0 1

7 6 0 2

7 6 0 3

7 6 0 4

7 6 0 5

7 6 0 6

7 6 0 7

7 6 0 8

7 6 0 9

7 6 1 0

7 6 1 1

7 6 1 2

7 6 1 3

7 6 1 4

7 6 1 5

7 6 1 6

A B C D E F G H I J K L

OS|UG/KG|PHENOL| (br_na)

General Statistics

99% Percentile 95.66

Note: DL/2 is not a recommended method.

90% Percentile 82.16    95% HW Approx. Gamma UTL with   90% Coverage 86.88
95% Percentile 86.7

   95% Percentile of Chisquare (2k) 100.6    95% Hawkins Wixley (HW) Approx. Gamma UPL 87.09
   95% WH Approx. Gamma UTL with    90% Coverage 86.77

Theta star 1.723 Gamma ROS Limits with Extrapolated Data
Nu star 3156    95% Wilson Hilferty (WH) Approx. Gamma UPL 86.97

SD 10.7 99% Percentile (z) 98.34
k star 39.45

Mean 67.98 90% Percentile (z) 84.37
Median 69.95 95% Percentile (z) 89.23

Assuming Gamma Distribution    95% KM Chebyshev UPL 126.2
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 90.04

Data appear Gamma Distributed at 5% Significance Level SE of Mean 3.343
   95% KM UTL with    90% Coverage 89.83

K-S Test Statistic 0.161 Mean 67.24
5% K-S Critical Value 0.209 SD 13.37

A-D Test Statistic 0.711 Nonparametric Statistics
5% A-D Critical Value 0.738 Kaplan-Meier (KM) Method

nu star 777.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 22.86 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2.941

99% Percentile (z) 95.22

90% Percentile (z) 80.78
95% Percentile (z) 85.54

   95% UTL   90% Coverage 86.14
   95% UPL (t) 86.36

Mean in Log Scale 4.19
SD in Log Scale 0.157

Mean in Original Scale 66.85
SD in Original Scale 10.98

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

95% Percentile (z) 150.6 95% Percentile (z) 166.3
99% Percentile (z) 171.7 99% Percentile (z) 210.2

   95% UPL (t) 152.5    95% UPL (t) 169.8
90% Percentile (z) 139.3 90% Percentile (z) 146.7

SD 30.96 SD (Log Scale) 0.344
   95% UTL   90% Coverage 152    95% UTL   90% Coverage 168.9

DL/2 Substitution Method DL/2 Substitution Method
Mean 99.64 Mean (Log Scale) 4.548

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.866 Shapiro Wilk Test Statistic 0.907
5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 40
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Data with Multiple Detection Limits Single Detection Limit Scenario
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Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|PYRENE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|PYRENE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|PYRENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|PHENOL| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|PHENOL| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|PHENOL| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|PHENOL| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|PHENOL| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30
Total Number of Observations 0 Number of Distinct Observations 0
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nu star 574.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 8.443 Data appear Gamma Distributed at 5% Significance Level

Theta Star 10.55

99% Percentile (z) 174.9

90% Percentile (z) 126
95% Percentile (z) 141.2

   95% UTL   90% Coverage 143.2
   95% UPL (t) 143.9

Mean in Log Scale 4.434
SD in Log Scale 0.314

Mean in Original Scale 88.5
SD in Original Scale 29.3

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

95% Percentile (z) 145.2 95% Percentile (z) 154.5
99% Percentile (z) 166.5 99% Percentile (z) 194.1

   95% UPL (t) 147.1    95% UPL (t) 157.7
90% Percentile (z) 133.9 90% Percentile (z) 136.8

SD 31.19 SD (Log Scale) 0.335
   95% UTL   90% Coverage 146.6    95% UTL   90% Coverage 156.8

DL/2 Substitution Method DL/2 Substitution Method
Mean 93.94 Mean (Log Scale) 4.489

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.921 Shapiro Wilk Test Statistic 0.978
5% Shapiro Wilk Critical Value 0.933 5% Shapiro Wilk Critical Value 0.933

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 40
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 230 Minimum Non-Detect 5.438
Maximum Non-Detect 260 Maximum Non-Detect 5.561

Mean of Detected 89.04 Mean of Detected 4.434
SD of Detected 31.25 SD of Detected 0.334

Minimum Detected 44 Minimum Detected 3.784
Maximum Detected 190 Maximum Detected 5.247

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 23 Number of Non-Detect Data 6
Tolerance Factor 1.69 Percent Non-Detects 15.00%

General Statistics
Number of Valid Data 40 Number of Detected Data 34

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|PYRENE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|PYRENE| (so_sb) was not processed!
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Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 33 Number of Non-Detect Data 6
Tolerance Factor 1.69 Percent Non-Detects 15.00%

General Statistics
Number of Valid Data 40 Number of Detected Data 34

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|TOTAL PAHS| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable OS|UG/KG|TOTAL PAHS| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|TOTAL PAHS| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable OS|UG/KG|TOTAL PAHS| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|TOTAL PAHS| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

99% Percentile 170

Note: DL/2 is not a recommended method.

90% Percentile 128.1    95% HW Approx. Gamma UTL with   90% Coverage 142.8
95% Percentile 141.8

   95% Percentile of Chisquare (2k) 30.61    95% Hawkins Wixley (HW) Approx. Gamma UPL 143.4
   95% WH Approx. Gamma UTL with    90% Coverage 142.1

Theta star 9.264 Gamma ROS Limits with Extrapolated Data
Nu star 774.7    95% Wilson Hilferty (WH) Approx. Gamma UPL 142.7

SD 29.27 99% Percentile (z) 160.7
k star 9.684

Mean 89.72 90% Percentile (z) 128.5
Median 87.25 95% Percentile (z) 139.7

Assuming Gamma Distribution    95% KM Chebyshev UPL 224.9
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 141.6

Data appear Gamma Distributed at 5% Significance Level SE of Mean 5.359
   95% KM UTL with    90% Coverage 141.1

K-S Test Statistic 0.105 Mean 89.04
5% K-S Critical Value 0.151 SD 30.79

A-D Test Statistic 0.336 Nonparametric Statistics
5% A-D Critical Value 0.748 Kaplan-Meier (KM) Method
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99% Percentile 1144

90% Percentile 627.4    95% HW Approx. Gamma UTL with   90% Coverage 805.5
95% Percentile 785.7

   95% Percentile of Chisquare (2k) 7.716    95% Hawkins Wixley (HW) Approx. Gamma UPL 813.7
   95% WH Approx. Gamma UTL with    90% Coverage 785.9

Theta star 203.6 Gamma ROS Limits with Extrapolated Data
Nu star 117.7    95% Wilson Hilferty (WH) Approx. Gamma UPL 793.2

SD 266.5 99% Percentile (z) 908.9
k star 1.472

Mean 299.7 90% Percentile (z) 632.9
Median 171.7 95% Percentile (z) 728.8

Assuming Gamma Distribution    95% KM Chebyshev UPL 1460
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 744.9

Data not Gamma Distributed at 5% Significance Level SE of Mean 42.51
   95% KM UTL with    90% Coverage 740.7

K-S Test Statistic 0.188 Mean 294.3
5% K-S Critical Value 0.154 SD 264.2

A-D Test Statistic 0.945 Nonparametric Statistics
5% A-D Critical Value 0.764 Kaplan-Meier (KM) Method

nu star 102.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 1.512 Data appear Lognormal at 5% Significance Level

Theta Star 213.7

99% Percentile (z) 1162 99% Percentile (z) 1387

90% Percentile (z) 691.4 90% Percentile (z) 598
95% Percentile (z) 855.2 95% Percentile (z) 801.3

   95% Bootstrap (%) UTL with   90% Coverage 741.1
   95% UPL (t) 882.6    95% UPL (t) 841.6

   95% UTL with   90% Coverage 875.4    95% UTL with   90% Coverage 830.8
   95% BCA UTL with   90% Coverage 710.1

Mean 113.9 Mean in Original Scale 295.7
SD 450.7 SD in Original Scale 266.5

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 733.6 95% Percentile (z) 792.6
99% Percentile (z) 916.1 99% Percentile (z) 1375

   95% UPL (t) 749.9    95% UPL (t) 832.6
90% Percentile (z) 636.3 90% Percentile (z) 591

SD 267.9 SD (Log Scale) 0.808
   95% UTL   90% Coverage 745.6    95% UTL   90% Coverage 821.9

DL/2 Substitution Method DL/2 Substitution Method
Mean 293 Mean (Log Scale) 5.346

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.819 Shapiro Wilk Test Statistic 0.954
5% Shapiro Wilk Critical Value 0.933 5% Shapiro Wilk Critical Value 0.933

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 62.50%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 25
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 15

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 230 Minimum Non-Detect 5.438
Maximum Non-Detect 260 Maximum Non-Detect 5.561

Mean of Detected 323.2 Mean of Detected 5.443
SD of Detected 280.2 SD of Detected 0.841

Minimum Detected 44 Minimum Detected 3.784
Maximum Detected 1264 Maximum Detected 7.142



Table 2
ProUCL Output

7 8 7 3

7 8 7 4

7 8 7 5

7 8 7 6

7 8 7 7

7 8 7 8

7 8 7 9

7 8 8 0

7 8 8 1

7 8 8 2

7 8 8 3

7 8 8 4

7 8 8 5

7 8 8 6

7 8 8 7

7 8 8 8

7 8 8 9

7 8 9 0

7 8 9 1

7 8 9 2

7 8 9 3

7 8 9 4

7 8 9 5

7 8 9 6

7 8 9 7

7 8 9 8

7 8 9 9

7 9 0 0

7 9 0 1

7 9 0 2

7 9 0 3

7 9 0 4

7 9 0 5

7 9 0 6

7 9 0 7

7 9 0 8

7 9 0 9

7 9 1 0

7 9 1 1

7 9 1 2

7 9 1 3

7 9 1 4

7 9 1 5

7 9 1 6

7 9 1 7

7 9 1 8

7 9 1 9

7 9 2 0

7 9 2 1

7 9 2 2

7 9 2 3

7 9 2 4

7 9 2 5

7 9 2 6

7 9 2 7

7 9 2 8

7 9 2 9

7 9 3 0

7 9 3 1

7 9 3 2

7 9 3 3

7 9 3 4

7 9 3 5

7 9 3 6

A B C D E F G H I J K L

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OV|UG/KG|TOTAL CHLORINATED VOCS| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OV|UG/KG|TOTAL CHLORINATED VOCS| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OV|UG/KG|HEXACHLOROBUTADIENE| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OV|UG/KG|HEXACHLOROBUTADIENE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OV|UG/KG|HEXACHLOROBUTADIENE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OV|UG/KG|HEXACHLOROBUTADIENE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OV|UG/KG|HEXACHLOROBUTADIENE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OV|UG/KG|HEXACHLOROBUTADIENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Note: DL/2 is not a recommended method.
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|4,4'-DDD| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|4,4'-DDD| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

PEST/PCB|UG/KG|4,4'-DDD| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|4,4'-DDD| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|4,4'-DDD| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OV|UG/KG|TOTAL CHLORINATED VOCS| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OV|UG/KG|TOTAL CHLORINATED VOCS| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OV|UG/KG|TOTAL CHLORINATED VOCS| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OV|UG/KG|TOTAL CHLORINATED VOCS| (so_sb)

General Statistics



Table 2
ProUCL Output

8 0 0 1

8 0 0 2

8 0 0 3

8 0 0 4

8 0 0 5

8 0 0 6

8 0 0 7

8 0 0 8

8 0 0 9

8 0 1 0

8 0 1 1

8 0 1 2

8 0 1 3

8 0 1 4

8 0 1 5

8 0 1 6

8 0 1 7

8 0 1 8

8 0 1 9

8 0 2 0

8 0 2 1

8 0 2 2

8 0 2 3

8 0 2 4

8 0 2 5

8 0 2 6

8 0 2 7

8 0 2 8

8 0 2 9

8 0 3 0

8 0 3 1

8 0 3 2

8 0 3 3

8 0 3 4

8 0 3 5

8 0 3 6

8 0 3 7

8 0 3 8

8 0 3 9

8 0 4 0

8 0 4 1

8 0 4 2

8 0 4 3

8 0 4 4

8 0 4 5

8 0 4 6

8 0 4 7

8 0 4 8

8 0 4 9

8 0 5 0

8 0 5 1

8 0 5 2

8 0 5 3

8 0 5 4

8 0 5 5

8 0 5 6

8 0 5 7

8 0 5 8

8 0 5 9

8 0 6 0

8 0 6 1

8 0 6 2

8 0 6 3

8 0 6 4
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Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 35
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 5

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 3.4 Minimum Non-Detect 1.224
Maximum Non-Detect 6.2 Maximum Non-Detect 1.825

Mean of Detected 20.57 Mean of Detected 2.807
SD of Detected 14.08 SD of Detected 0.751

Minimum Detected 5.4 Minimum Detected 1.686
Maximum Detected 43 Maximum Detected 3.761

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 6 Number of Non-Detect Data 34
Tolerance Factor 1.69 Percent Non-Detects 85.00%

General Statistics
Number of Valid Data 40 Number of Detected Data 6

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|4,4'-DDE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|4,4'-DDE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

PEST/PCB|UG/KG|4,4'-DDE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|4,4'-DDE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|4,4'-DDE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|4,4'-DDD| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0



Table 2
ProUCL Output

8 0 6 5

8 0 6 6

8 0 6 7

8 0 6 8

8 0 6 9

8 0 7 0

8 0 7 1

8 0 7 2

8 0 7 3

8 0 7 4

8 0 7 5

8 0 7 6

8 0 7 7

8 0 7 8

8 0 7 9

8 0 8 0

8 0 8 1

8 0 8 2

8 0 8 3

8 0 8 4

8 0 8 5

8 0 8 6

8 0 8 7

8 0 8 8

8 0 8 9

8 0 9 0

8 0 9 1

8 0 9 2

8 0 9 3

8 0 9 4

8 0 9 5

8 0 9 6

8 0 9 7

8 0 9 8

8 0 9 9

8 1 0 0

8 1 0 1

8 1 0 2

8 1 0 3

8 1 0 4

8 1 0 5

8 1 0 6

8 1 0 7

8 1 0 8

8 1 0 9

8 1 1 0

8 1 1 1

8 1 1 2

8 1 1 3

8 1 1 4

8 1 1 5

8 1 1 6

8 1 1 7

8 1 1 8

8 1 1 9

8 1 2 0

8 1 2 1

8 1 2 2

8 1 2 3

8 1 2 4

8 1 2 5

8 1 2 6

8 1 2 7

8 1 2 8
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Note: DL/2 is not a recommended method.

95% Percentile 17.94
99% Percentile 54.72

   95% WH Approx. Gamma UTL with    90% Coverage 8.473
90% Percentile 7.3    95% HW Approx. Gamma UTL with   90% Coverage 6.33

Nu star 6.38    95% Wilson Hilferty (WH) Approx. Gamma UPL 8.668
   95% Percentile of Chisquare (2k) 0.927    95% Hawkins Wixley (HW) Approx. Gamma UPL 6.521

k star 0.0797
Theta star 38.68 Gamma ROS Limits with Extrapolated Data

Median 1E-06 95% Percentile (z) 19.77
SD 8.985 99% Percentile (z) 24.79

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 20.22
Mean 3.085 90% Percentile (z) 17.1

   95% KM UTL with    90% Coverage 20.11
Assuming Gamma Distribution    95% KM Chebyshev UPL 40.14

5% K-S Critical Value 0.335 SD 7.356
Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.274

5% A-D Critical Value 0.703 Kaplan-Meier (KM) Method
K-S Test Statistic 0.173 Mean 7.675

A-D Test Statistic 0.184 Nonparametric Statistics

Theta Star 15.35
nu star 16.08

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 1.34 Data appear Normal at 5% Significance Level

95% Percentile (z) 46.19 95% Percentile (z) 11.38
99% Percentile (z) 54.34 99% Percentile (z) 35.65

   95% UPL (t) 46.92    95% UPL (t) 12.6
90% Percentile (z) 41.84 90% Percentile (z) 6.191

   95% BCA UTL with   90% Coverage 22.3
   95% Bootstrap (%) UTL with   90% Coverage 21.1

SD 11.96 SD in Original Scale 8.806
   95% UTL with   90% Coverage 46.73    95% UTL with   90% Coverage 12.27

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 26.52 Mean in Original Scale 3.66

99% Percentile (z) 24.41 99% Percentile (z) 18.54

90% Percentile (z) 15.79 90% Percentile (z) 8.551
95% Percentile (z) 18.79 95% Percentile (z) 11.19

   95% UTL   90% Coverage 19.16    95% UTL   90% Coverage 11.57
   95% UPL (t) 19.29    95% UPL (t) 11.71

Mean 5.211 Mean (Log Scale) 1.197
SD 8.254 SD (Log Scale) 0.741

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.933 Shapiro Wilk Test Statistic 0.98

Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 87.50%

Warning:  There are only 6 Detected Values in this data



Table 2
ProUCL Output

8 1 2 9

8 1 3 0

8 1 3 1

8 1 3 2

8 1 3 3

8 1 3 4

8 1 3 5

8 1 3 6

8 1 3 7

8 1 3 8

8 1 3 9

8 1 4 0

8 1 4 1

8 1 4 2

8 1 4 3

8 1 4 4

8 1 4 5

8 1 4 6

8 1 4 7

8 1 4 8

8 1 4 9

8 1 5 0

8 1 5 1

8 1 5 2

8 1 5 3

8 1 5 4

8 1 5 5

8 1 5 6

8 1 5 7

8 1 5 8

8 1 5 9

8 1 6 0

8 1 6 1

8 1 6 2

8 1 6 3

8 1 6 4

8 1 6 5

8 1 6 6

8 1 6 7

8 1 6 8

8 1 6 9

8 1 7 0

8 1 7 1

8 1 7 2

8 1 7 3

8 1 7 4

8 1 7 5

8 1 7 6

8 1 7 7

8 1 7 8

8 1 7 9

8 1 8 0

8 1 8 1

8 1 8 2

8 1 8 3

8 1 8 4

8 1 8 5

8 1 8 6

8 1 8 7

8 1 8 8

8 1 8 9

8 1 9 0

8 1 9 1

8 1 9 2
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5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.917 Shapiro Wilk Test Statistic 0.969

Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.50%

Warning:  There are only 5 Detected Values in this data

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 37
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 3

Maximum Non-Detect 6.2 Maximum Non-Detect 1.825

SD of Detected 8.04 SD of Detected 0.755
Minimum Non-Detect 4.5 Minimum Non-Detect 1.504

Maximum Detected 23 Maximum Detected 3.135
Mean of Detected 11.34 Mean of Detected 2.21

Raw Statistics Log-transformed Statistics
Minimum Detected 3.6 Minimum Detected 1.281

Tolerance Factor 1.69 Percent Non-Detects 87.50%
Number of Missing Values 75

Number of Valid Data 40 Number of Detected Data 5
Number of Distinct Detected Data 5 Number of Non-Detect Data 35

PEST/PCB|UG/KG|4,4'-DDT| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|4,4'-DDT| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|4,4'-DDT| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|4,4'-DDT| (br_na) was not processed!

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|4,4'-DDT| (br_na)
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ProUCL Output
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8 2 1 6
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8 2 2 6

8 2 2 7

8 2 2 8

8 2 2 9
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8 2 3 1

8 2 3 2

8 2 3 3

8 2 3 4

8 2 3 5

8 2 3 6

8 2 3 7

8 2 3 8

8 2 3 9

8 2 4 0

8 2 4 1

8 2 4 2

8 2 4 3

8 2 4 4

8 2 4 5

8 2 4 6
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8 2 5 2

8 2 5 3
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8 2 5 5

8 2 5 6
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable PEST/PCB|UG/KG|ALDRIN| (br_na) was not processed!

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Tolerance Factor     N/A    Number of Missing Values 30

Note: DL/2 is not a recommended method.

PEST/PCB|UG/KG|ALDRIN| (br_na)

95% Percentile 22.54
99% Percentile 49.41

   95% WH Approx. Gamma UTL with    90% Coverage 19.05
90% Percentile 12.92    95% HW Approx. Gamma UTL with   90% Coverage 26.27

Nu star 14.68    95% Wilson Hilferty (WH) Approx. Gamma UPL 19.34
   95% Percentile of Chisquare (2k) 1.933    95% Hawkins Wixley (HW) Approx. Gamma UPL 26.79

k star 0.184
Theta star 23.33 Gamma ROS Limits with Extrapolated Data

Median 2.423 95% Percentile (z) 10.5
SD 4.819 99% Percentile (z) 12.96

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 10.72
Mean 4.281 90% Percentile (z) 9.194

   95% KM UTL with    90% Coverage 10.67
Assuming Gamma Distribution    95% KM Chebyshev UPL 20.49

5% K-S Critical Value 0.36 SD 3.608
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.638

5% A-D Critical Value 0.684 Kaplan-Meier (KM) Method
K-S Test Statistic 0.184 Mean 4.57

A-D Test Statistic 0.237 Nonparametric Statistics

Theta Star 10.19
nu star 11.12

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 1.112 Data appear Normal at 5% Significance Level

95% Percentile (z) 26.96 95% Percentile (z) 9.024
99% Percentile (z) 31 99% Percentile (z) 13.58

   95% UPL (t) 27.33    95% UPL (t) 9.36
90% Percentile (z) 24.81 90% Percentile (z) 7.256

   95% BCA UTL with   90% Coverage 9.25
   95% Bootstrap (%) UTL with   90% Coverage 9.95

SD 5.921 SD in Original Scale 3.95
   95% UTL with   90% Coverage 27.23    95% UTL with   90% Coverage 9.271

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 17.23 Mean in Original Scale 4.193

99% Percentile (z) 12.75 99% Percentile (z) 9.413

90% Percentile (z) 8.65 90% Percentile (z) 5.597
95% Percentile (z) 10.07 95% Percentile (z) 6.706

   95% UTL   90% Coverage 10.25    95% UTL   90% Coverage 6.858
   95% UPL (t) 10.31    95% UPL (t) 6.912

Mean 3.626 Mean (Log Scale) 1.085
SD 3.921 SD (Log Scale) 0.498

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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ProUCL Output

8 2 5 7

8 2 5 8

8 2 5 9

8 2 6 0
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8 2 6 2
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8 3 0 9
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ALPHA-BHC| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|ALPHA-BHC| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ALPHA-BHC| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|ALPHA-BHC| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|ALDRIN| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|ALDRIN| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable PEST/PCB|UG/KG|ALDRIN| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

PEST/PCB|UG/KG|ALDRIN| (so_sb)
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ProUCL Output

8 3 2 1

8 3 2 2

8 3 2 3

8 3 2 4

8 3 2 5

8 3 2 6

8 3 2 7

8 3 2 8

8 3 2 9

8 3 3 0

8 3 3 1

8 3 3 2

8 3 3 3

8 3 3 4

8 3 3 5

8 3 3 6

8 3 3 7

8 3 3 8

8 3 3 9

8 3 4 0

8 3 4 1

8 3 4 2

8 3 4 3

8 3 4 4

8 3 4 5

8 3 4 6

8 3 4 7

8 3 4 8

8 3 4 9

8 3 5 0

8 3 5 1

8 3 5 2

8 3 5 3

8 3 5 4

8 3 5 5

8 3 5 6

8 3 5 7

8 3 5 8

8 3 5 9

8 3 6 0

8 3 6 1

8 3 6 2

8 3 6 3

8 3 6 4

8 3 6 5

8 3 6 6

8 3 6 7

8 3 6 8

8 3 6 9

8 3 7 0

8 3 7 1

8 3 7 2

8 3 7 3

8 3 7 4

8 3 7 5

8 3 7 6

8 3 7 7

8 3 7 8

8 3 7 9

8 3 8 0

8 3 8 1

8 3 8 2

8 3 8 3

8 3 8 4
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Mean of Detected 5.8 Mean of Detected 1.723
SD of Detected 1.744 SD of Detected 0.337

Minimum Detected 3.8 Minimum Detected 1.335
Maximum Detected 7 Maximum Detected 1.946

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Warning: Data set has only 3 Detected Values.
This is not enough to compute meaningful and reliable test statistics and estimates.

No statistics will be produced!

Tolerance Factor 1.69 Percent Non-Detects 92.50%

Number of Valid Data 40 Number of Detected Data 3
Number of Distinct Detected Data 3 Number of Non-Detect Data 37

PEST/PCB|UG/KG|ALPHA-CHLORDANE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ALPHA-CHLORDANE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|ALPHA-CHLORDANE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ALPHA-CHLORDANE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|ALPHA-CHLORDANE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|ALPHA-BHC| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|ALPHA-BHC| (so_ss)

General Statistics
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Nu star     N/A       95% Wilson Hilferty (WH) Approx. Gamma UPL     N/A    
   95% Percentile of Chisquare (2k)     N/A       95% Hawkins Wixley (HW) Approx. Gamma UPL     N/A    

k star     N/A    
Theta star     N/A    Gamma ROS Limits with Extrapolated Data

Median     N/A    95% Percentile (z) 5.028
SD     N/A    99% Percentile (z) 5.475

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 5.068
Mean     N/A    90% Percentile (z) 4.79

   95% KM UTL with    90% Coverage 5.057
Assuming Gamma Distribution    95% KM Chebyshev UPL 6.842

5% K-S Critical Value     N/A    SD 0.655
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.127

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method
K-S Test Statistic     N/A    Mean 3.95

A-D Test Statistic     N/A    Nonparametric Statistics

Theta Star     N/A    
nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

95% Percentile (z) 8.407 95% Percentile (z) 3.25
99% Percentile (z) 9.377 99% Percentile (z) 6.078

   95% UPL (t) 8.494    95% UPL (t) 3.437
90% Percentile (z) 7.89 90% Percentile (z) 2.328

   95% BCA UTL with   90% Coverage 4.08
   95% Bootstrap (%) UTL with   90% Coverage 4.08

SD 1.424 SD in Original Scale 1.492
   95% UTL with   90% Coverage 8.471    95% UTL with   90% Coverage 3.387

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 6.065 Mean in Original Scale 1.15

99% Percentile (z) 4.58 99% Percentile (z) 3.704

90% Percentile (z) 3.251 90% Percentile (z) 2.413
95% Percentile (z) 3.713 95% Percentile (z) 2.801

   95% UTL   90% Coverage 3.771    95% UTL   90% Coverage 2.853
   95% UPL (t) 3.791    95% UPL (t) 2.872

Mean 1.621 Mean (Log Scale) 0.356
SD 1.272 SD (Log Scale) 0.41

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.842 Shapiro Wilk Test Statistic 0.821

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.
Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.
However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.50%

Warning:  There are only 3 Distinct Detected Values in this data set

Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 37
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 3

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 1.8 Minimum Non-Detect 0.588
Maximum Non-Detect 3.2 Maximum Non-Detect 1.163
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1221| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|AROCLOR-1221| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|AROCLOR-1016| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|AROCLOR-1016| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1016| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|AROCLOR-1016| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1016| (br_na) was not processed!

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Tolerance Factor     N/A    Number of Missing Values 30

Note: DL/2 is not a recommended method.

PEST/PCB|UG/KG|AROCLOR-1016| (br_na)

95% Percentile     N/A    
99% Percentile     N/A    

   95% WH Approx. Gamma UTL with    90% Coverage     N/A    
90% Percentile     N/A       95% HW Approx. Gamma UTL with   90% Coverage     N/A    
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1232| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|AROCLOR-1232| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1232| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|AROCLOR-1232| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|AROCLOR-1221| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|AROCLOR-1221| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1221| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|AROCLOR-1221| (so_sb)
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Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|AROCLOR-1242| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|AROCLOR-1242| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1242| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|AROCLOR-1242| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1242| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|AROCLOR-1242| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|AROCLOR-1232| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|AROCLOR-1232| (so_ss)

General Statistics

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|AROCLOR-1254| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1254| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|AROCLOR-1254| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|AROCLOR-1248| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|AROCLOR-1248| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1248| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|AROCLOR-1248| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1248| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|AROCLOR-1248| (br_na)

General Statistics
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Number of Distinct Detected Data 6 Number of Non-Detect Data 34

General Statistics
Number of Valid Data 40 Number of Detected Data 6

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|AROCLOR-1260| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1260| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

PEST/PCB|UG/KG|AROCLOR-1260| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1260| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|AROCLOR-1260| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!
  gested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EP  

The data set for variable PEST/PCB|UG/KG|AROCLOR-1254| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 1
Number of Distinct Detected Data 1 Number of Non-Detect Data 39

PEST/PCB|UG/KG|AROCLOR-1254| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1254| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0
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Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 55.55
Mean 17.43 90% Percentile (z) 51.17

   95% KM UTL with    90% Coverage 55.38
Assuming Gamma Distribution    95% KM Chebyshev UPL 83.5

5% K-S Critical Value 0.332 SD 10.33
Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.904

5% A-D Critical Value 0.698 Kaplan-Meier (KM) Method
K-S Test Statistic 0.188 Mean 37.93

A-D Test Statistic 0.253 Nonparametric Statistics

Theta Star 8.406
nu star 80.66

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 6.722 Data appear Normal at 5% Significance Level

95% Percentile (z) 52.73
99% Percentile (z) 67.5

   95% UPL (t) 53.9
90% Percentile (z) 46.22

SD in Log Scale 0.362
   95% UTL   90% Coverage 53.59

SD in Original Scale 13.67
Mean in Log Scale 3.369

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale 31.19

99% Percentile (z) 60.23 99% Percentile (z) 58.21

90% Percentile (z) 46.54 90% Percentile (z) 41.92
95% Percentile (z) 51.3 95% Percentile (z) 46.99

   95% UTL   90% Coverage 51.89    95% UTL   90% Coverage 47.66
   95% UPL (t) 52.1    95% UPL (t) 47.9

Mean 29.74 Mean (Log Scale) 3.333
SD 13.11 SD (Log Scale) 0.314

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.943 Shapiro Wilk Test Statistic 0.968

Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.50%

Warning:  There are only 6 Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 39
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 1

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 34 Minimum Non-Detect 3.526
Maximum Non-Detect 62 Maximum Non-Detect 4.127

Mean of Detected 56.5 Mean of Detected 3.996
SD of Detected 17.24 SD of Detected 0.304

Minimum Detected 34 Minimum Detected 3.526
Maximum Detected 86 Maximum Detected 4.454

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Tolerance Factor 1.69 Percent Non-Detects 85.00%



Table 2
ProUCL Output

8 8 3 3

8 8 3 4

8 8 3 5

8 8 3 6

8 8 3 7

8 8 3 8

8 8 3 9

8 8 4 0

8 8 4 1

8 8 4 2

8 8 4 3

8 8 4 4

8 8 4 5

8 8 4 6

8 8 4 7

8 8 4 8

8 8 4 9

8 8 5 0

8 8 5 1

8 8 5 2

8 8 5 3

8 8 5 4

8 8 5 5

8 8 5 6

8 8 5 7

8 8 5 8

8 8 5 9

8 8 6 0

8 8 6 1

8 8 6 2

8 8 6 3

8 8 6 4

8 8 6 5

8 8 6 6

8 8 6 7

8 8 6 8

8 8 6 9

8 8 7 0

8 8 7 1

8 8 7 2

8 8 7 3

8 8 7 4

8 8 7 5

8 8 7 6

8 8 7 7

8 8 7 8

8 8 7 9

8 8 8 0

8 8 8 1

8 8 8 2

8 8 8 3

8 8 8 4

8 8 8 5

8 8 8 6

8 8 8 7

8 8 8 8

8 8 8 9

8 8 9 0

8 8 9 1

8 8 9 2

8 8 9 3

8 8 9 4

8 8 9 5

8 8 9 6

A B C D E F G H I J K L

Total Number of Observations 0 Number of Distinct Observations 0

PEST/PCB|UG/KG|DELTA-BHC| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|BETA-BHC| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|BETA-BHC| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|BETA-BHC| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|BETA-BHC| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|BETA-BHC| (br_na) was not processed!

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Tolerance Factor     N/A    Number of Missing Values 30

Note: DL/2 is not a recommended method.

PEST/PCB|UG/KG|BETA-BHC| (br_na)

95% Percentile 98.59
99% Percentile 244

   95% WH Approx. Gamma UTL with    90% Coverage 81.64
90% Percentile 50.19    95% HW Approx. Gamma UTL with   90% Coverage 108.2

Nu star 10.23    95% Wilson Hilferty (WH) Approx. Gamma UPL 83.05
   95% Percentile of Chisquare (2k) 1.447    95% Hawkins Wixley (HW) Approx. Gamma UPL 110.6

k star 0.128
Theta star 136.3 Gamma ROS Limits with Extrapolated Data

Median 6.197 95% Percentile (z) 54.92
SD 22.28 99% Percentile (z) 61.95



Table 2
ProUCL Output

8 8 9 7

8 8 9 8

8 8 9 9

8 9 0 0

8 9 0 1

8 9 0 2

8 9 0 3

8 9 0 4

8 9 0 5

8 9 0 6

8 9 0 7

8 9 0 8

8 9 0 9

8 9 1 0

8 9 1 1

8 9 1 2

8 9 1 3

8 9 1 4

8 9 1 5

8 9 1 6

8 9 1 7

8 9 1 8

8 9 1 9

8 9 2 0

8 9 2 1

8 9 2 2

8 9 2 3

8 9 2 4

8 9 2 5

8 9 2 6

8 9 2 7

8 9 2 8

8 9 2 9

8 9 3 0

8 9 3 1

8 9 3 2

8 9 3 3

8 9 3 4

8 9 3 5

8 9 3 6

8 9 3 7

8 9 3 8

8 9 3 9

8 9 4 0

8 9 4 1

8 9 4 2

8 9 4 3

8 9 4 4

8 9 4 5

8 9 4 6

8 9 4 7

8 9 4 8

8 9 4 9

8 9 5 0

8 9 5 1

8 9 5 2

8 9 5 3

8 9 5 4

8 9 5 5

8 9 5 6

8 9 5 7

8 9 5 8

8 9 5 9

8 9 6 0

A B C D E F G H I J K L

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|DIELDRIN| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|DIELDRIN| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|DIELDRIN| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|DELTA-BHC| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|DELTA-BHC| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|DELTA-BHC| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|DELTA-BHC| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|DELTA-BHC| (br_na) was not processed!

Tolerance Factor     N/A    Number of Missing Values 30



Table 2
ProUCL Output

8 9 6 1

8 9 6 2

8 9 6 3

8 9 6 4

8 9 6 5

8 9 6 6

8 9 6 7

8 9 6 8

8 9 6 9

8 9 7 0

8 9 7 1

8 9 7 2

8 9 7 3

8 9 7 4

8 9 7 5

8 9 7 6

8 9 7 7

8 9 7 8

8 9 7 9

8 9 8 0

8 9 8 1

8 9 8 2

8 9 8 3

8 9 8 4

8 9 8 5

8 9 8 6

8 9 8 7

8 9 8 8

8 9 8 9

8 9 9 0

8 9 9 1

8 9 9 2

8 9 9 3

8 9 9 4

8 9 9 5

8 9 9 6

8 9 9 7

8 9 9 8

8 9 9 9

9 0 0 0

9 0 0 1

9 0 0 2

9 0 0 3

9 0 0 4

9 0 0 5

9 0 0 6

9 0 0 7

9 0 0 8

9 0 0 9

9 0 1 0

9 0 1 1

9 0 1 2

9 0 1 3

9 0 1 4

9 0 1 5

9 0 1 6

9 0 1 7

9 0 1 8

9 0 1 9

9 0 2 0

9 0 2 1

9 0 2 2

9 0 2 3

9 0 2 4

A B C D E F G H I J K L

99% Percentile (z) 12.74 99% Percentile (z) 7.952

90% Percentile (z) 8.52 90% Percentile (z) 4.935
95% Percentile (z) 9.986 95% Percentile (z) 5.826

   95% UTL   90% Coverage 10.17    95% UTL   90% Coverage 5.947
   95% UPL (t) 10.23    95% UPL (t) 5.99

Mean 3.347 Mean (Log Scale) 1.011
SD 4.036 SD (Log Scale) 0.457

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic     N/A    Shapiro Wilk Test Statistic     N/A    

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.
However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.00%

Warning: Data set has only 2 Distinct Detected Values.

Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 38
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 2

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 3.4 Minimum Non-Detect 1.224
Maximum Non-Detect 6.2 Maximum Non-Detect 1.825

Mean of Detected 19.5 Mean of Detected 2.912
SD of Detected 9.192 SD of Detected 0.49

Minimum Detected 13 Minimum Detected 2.565
Maximum Detected 26 Maximum Detected 3.258

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Warning: Data set has only 2 Detected Values.
This is not enough to compute meaningful and reliable test statistics and estimates.

No statistics will be produced!

Tolerance Factor 1.69 Percent Non-Detects 95.00%

Number of Valid Data 40 Number of Detected Data 2
Number of Distinct Detected Data 2 Number of Non-Detect Data 38

PEST/PCB|UG/KG|DIELDRIN| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|DIELDRIN| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.



Table 2
ProUCL Output

9 0 2 5

9 0 2 6

9 0 2 7

9 0 2 8

9 0 2 9

9 0 3 0

9 0 3 1

9 0 3 2

9 0 3 3

9 0 3 4

9 0 3 5

9 0 3 6

9 0 3 7

9 0 3 8

9 0 3 9

9 0 4 0

9 0 4 1

9 0 4 2

9 0 4 3

9 0 4 4

9 0 4 5

9 0 4 6

9 0 4 7

9 0 4 8

9 0 4 9

9 0 5 0

9 0 5 1

9 0 5 2

9 0 5 3

9 0 5 4

9 0 5 5

9 0 5 6

9 0 5 7

9 0 5 8

9 0 5 9

9 0 6 0

9 0 6 1

9 0 6 2

9 0 6 3

9 0 6 4

9 0 6 5

9 0 6 6

9 0 6 7

9 0 6 8

9 0 6 9

9 0 7 0

9 0 7 1

9 0 7 2

9 0 7 3

9 0 7 4

9 0 7 5

9 0 7 6

9 0 7 7

9 0 7 8

9 0 7 9

9 0 8 0

9 0 8 1

9 0 8 2

9 0 8 3

9 0 8 4

9 0 8 5

9 0 8 6

9 0 8 7

9 0 8 8

A B C D E F G H I J K L

Warning: This data set only has 0 observations!

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|ENDOSULFAN I| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ENDOSULFAN I| (br_na) was not processed!

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Tolerance Factor     N/A    Number of Missing Values 30

Note: DL/2 is not a recommended method.

PEST/PCB|UG/KG|ENDOSULFAN I| (br_na)

95% Percentile     N/A    
99% Percentile     N/A    

   95% WH Approx. Gamma UTL with    90% Coverage     N/A    
90% Percentile     N/A       95% HW Approx. Gamma UTL with   90% Coverage     N/A    

Nu star     N/A       95% Wilson Hilferty (WH) Approx. Gamma UPL     N/A    
   95% Percentile of Chisquare (2k)     N/A       95% Hawkins Wixley (HW) Approx. Gamma UPL     N/A    

k star     N/A    
Theta star     N/A    Gamma ROS Limits with Extrapolated Data

Median     N/A    95% Percentile (z) 16.66
SD     N/A    99% Percentile (z) 18.05

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 16.79
Mean     N/A    90% Percentile (z) 15.93

   95% KM UTL with    90% Coverage 16.75
Assuming Gamma Distribution    95% KM Chebyshev UPL 22.28

5% K-S Critical Value     N/A    SD 2.03
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.454

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method
K-S Test Statistic     N/A    Mean 13.33

A-D Test Statistic     N/A    Nonparametric Statistics

Theta Star     N/A    
nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

95% Percentile (z)     N/A    
99% Percentile (z)     N/A    

   95% UPL (t)     N/A    
90% Percentile (z)     N/A    

SD in Log Scale     N/A    
   95% UTL   90% Coverage     N/A    

SD in Original Scale     N/A    
Mean in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale     N/A    
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ProUCL Output

9 0 8 9

9 0 9 0

9 0 9 1

9 0 9 2

9 0 9 3

9 0 9 4

9 0 9 5

9 0 9 6

9 0 9 7

9 0 9 8

9 0 9 9

9 1 0 0

9 1 0 1

9 1 0 2

9 1 0 3

9 1 0 4

9 1 0 5

9 1 0 6

9 1 0 7

9 1 0 8

9 1 0 9

9 1 1 0

9 1 1 1

9 1 1 2

9 1 1 3

9 1 1 4

9 1 1 5

9 1 1 6

9 1 1 7

9 1 1 8

9 1 1 9

9 1 2 0

9 1 2 1

9 1 2 2

9 1 2 3

9 1 2 4

9 1 2 5

9 1 2 6

9 1 2 7

9 1 2 8

9 1 2 9

9 1 3 0

9 1 3 1

9 1 3 2

9 1 3 3

9 1 3 4

9 1 3 5

9 1 3 6

9 1 3 7

9 1 3 8

9 1 3 9

9 1 4 0

9 1 4 1

9 1 4 2

9 1 4 3

9 1 4 4

9 1 4 5

9 1 4 6

9 1 4 7

9 1 4 8

9 1 4 9

9 1 5 0

9 1 5 1

9 1 5 2

A B C D E F G H I J K L

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|ENDOSULFAN II| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ENDOSULFAN II| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|ENDOSULFAN II| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ENDOSULFAN II| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|ENDOSULFAN II| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|ENDOSULFAN I| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|ENDOSULFAN I| (so_ss)

General Statistics

Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable PEST/PCB|UG/KG|ENDOSULFAN I| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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ProUCL Output

9 1 5 3

9 1 5 4

9 1 5 5

9 1 5 6

9 1 5 7

9 1 5 8

9 1 5 9

9 1 6 0

9 1 6 1

9 1 6 2

9 1 6 3

9 1 6 4

9 1 6 5

9 1 6 6

9 1 6 7

9 1 6 8

9 1 6 9

9 1 7 0

9 1 7 1

9 1 7 2

9 1 7 3

9 1 7 4

9 1 7 5

9 1 7 6

9 1 7 7

9 1 7 8

9 1 7 9

9 1 8 0

9 1 8 1

9 1 8 2

9 1 8 3

9 1 8 4

9 1 8 5

9 1 8 6

9 1 8 7

9 1 8 8

9 1 8 9

9 1 9 0

9 1 9 1

9 1 9 2

9 1 9 3

9 1 9 4

9 1 9 5

9 1 9 6

9 1 9 7

9 1 9 8

9 1 9 9

9 2 0 0

9 2 0 1

9 2 0 2

9 2 0 3

9 2 0 4

9 2 0 5

9 2 0 6

9 2 0 7

9 2 0 8

9 2 0 9

9 2 1 0

9 2 1 1

9 2 1 2

9 2 1 3

9 2 1 4

9 2 1 5

9 2 1 6

A B C D E F G H I J K L

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ENDRIN ALDEHYDE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|ENDRIN ALDEHYDE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|ENDOSULFAN SULFATE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|ENDOSULFAN SULFATE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ENDOSULFAN SULFATE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|ENDOSULFAN SULFATE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ENDOSULFAN SULFATE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|ENDOSULFAN SULFATE| (br_na)

General Statistics

The data set for variable PEST/PCB|UG/KG|ENDOSULFAN II| (so_ss) was not processed!
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9 2 1 7

9 2 1 8

9 2 1 9

9 2 2 0

9 2 2 1

9 2 2 2

9 2 2 3

9 2 2 4

9 2 2 5

9 2 2 6

9 2 2 7

9 2 2 8

9 2 2 9

9 2 3 0

9 2 3 1

9 2 3 2

9 2 3 3

9 2 3 4

9 2 3 5

9 2 3 6

9 2 3 7

9 2 3 8

9 2 3 9

9 2 4 0

9 2 4 1

9 2 4 2

9 2 4 3

9 2 4 4

9 2 4 5

9 2 4 6

9 2 4 7

9 2 4 8

9 2 4 9

9 2 5 0

9 2 5 1

9 2 5 2

9 2 5 3

9 2 5 4

9 2 5 5

9 2 5 6

9 2 5 7

9 2 5 8

9 2 5 9

9 2 6 0

9 2 6 1

9 2 6 2

9 2 6 3

9 2 6 4

9 2 6 5

9 2 6 6

9 2 6 7

9 2 6 8

9 2 6 9

9 2 7 0

9 2 7 1

9 2 7 2

9 2 7 3

9 2 7 4

9 2 7 5

9 2 7 6

9 2 7 7

9 2 7 8

9 2 7 9

9 2 8 0

A B C D E F G H I J K L

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ENDRIN KETONE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|ENDRIN KETONE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ENDRIN KETONE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|ENDRIN KETONE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|ENDRIN ALDEHYDE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|ENDRIN ALDEHYDE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ENDRIN ALDEHYDE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

PEST/PCB|UG/KG|ENDRIN ALDEHYDE| (so_sb)



Table 2
ProUCL Output

9 2 8 1

9 2 8 2

9 2 8 3

9 2 8 4

9 2 8 5

9 2 8 6

9 2 8 7

9 2 8 8

9 2 8 9

9 2 9 0

9 2 9 1

9 2 9 2

9 2 9 3

9 2 9 4

9 2 9 5

9 2 9 6

9 2 9 7

9 2 9 8

9 2 9 9

9 3 0 0

9 3 0 1

9 3 0 2

9 3 0 3

9 3 0 4

9 3 0 5

9 3 0 6

9 3 0 7

9 3 0 8

9 3 0 9

9 3 1 0

9 3 1 1

9 3 1 2

9 3 1 3

9 3 1 4

9 3 1 5

9 3 1 6

9 3 1 7

9 3 1 8

9 3 1 9

9 3 2 0

9 3 2 1

9 3 2 2

9 3 2 3

9 3 2 4

9 3 2 5

9 3 2 6

9 3 2 7

9 3 2 8

9 3 2 9

9 3 3 0

9 3 3 1

9 3 3 2

9 3 3 3

9 3 3 4

9 3 3 5

9 3 3 6

9 3 3 7

9 3 3 8

9 3 3 9

9 3 4 0

9 3 4 1

9 3 4 2

9 3 4 3

9 3 4 4

A B C D E F G H I J K L

Total Number of Observations 0 Number of Distinct Observations 0

PEST/PCB|UG/KG|GAMMA-BHC (LINDANE)| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|ENDRIN| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|ENDRIN| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ENDRIN| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|ENDRIN| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable PEST/PCB|UG/KG|ENDRIN| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|ENDRIN| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|ENDRIN KETONE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|ENDRIN KETONE| (so_ss)

General Statistics



Table 2
ProUCL Output

9 3 4 5

9 3 4 6

9 3 4 7

9 3 4 8

9 3 4 9

9 3 5 0

9 3 5 1

9 3 5 2

9 3 5 3

9 3 5 4

9 3 5 5

9 3 5 6

9 3 5 7

9 3 5 8

9 3 5 9

9 3 6 0

9 3 6 1

9 3 6 2

9 3 6 3

9 3 6 4

9 3 6 5

9 3 6 6

9 3 6 7

9 3 6 8

9 3 6 9

9 3 7 0

9 3 7 1

9 3 7 2

9 3 7 3

9 3 7 4

9 3 7 5

9 3 7 6

9 3 7 7

9 3 7 8

9 3 7 9

9 3 8 0

9 3 8 1

9 3 8 2

9 3 8 3

9 3 8 4

9 3 8 5

9 3 8 6

9 3 8 7

9 3 8 8

9 3 8 9

9 3 9 0

9 3 9 1

9 3 9 2

9 3 9 3

9 3 9 4

9 3 9 5

9 3 9 6

9 3 9 7

9 3 9 8

9 3 9 9

9 4 0 0

9 4 0 1

9 4 0 2

9 4 0 3

9 4 0 4

9 4 0 5

9 4 0 6

9 4 0 7

9 4 0 8

A B C D E F G H I J K L

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|GAMMA-CHLORDANE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|GAMMA-CHLORDANE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|GAMMA-CHLORDANE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|GAMMA-BHC (LINDANE)| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|GAMMA-BHC (LINDANE)| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|GAMMA-BHC (LINDANE)| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|GAMMA-BHC (LINDANE)| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|GAMMA-BHC (LINDANE)| (br_na) was not processed!

Tolerance Factor     N/A    Number of Missing Values 30



Table 2
ProUCL Output

9 4 0 9

9 4 1 0

9 4 1 1

9 4 1 2

9 4 1 3

9 4 1 4

9 4 1 5

9 4 1 6

9 4 1 7

9 4 1 8

9 4 1 9

9 4 2 0

9 4 2 1

9 4 2 2

9 4 2 3

9 4 2 4

9 4 2 5

9 4 2 6

9 4 2 7

9 4 2 8

9 4 2 9

9 4 3 0

9 4 3 1

9 4 3 2

9 4 3 3

9 4 3 4

9 4 3 5

9 4 3 6

9 4 3 7

9 4 3 8

9 4 3 9

9 4 4 0

9 4 4 1

9 4 4 2

9 4 4 3

9 4 4 4

9 4 4 5

9 4 4 6

9 4 4 7

9 4 4 8

9 4 4 9

9 4 5 0

9 4 5 1

9 4 5 2

9 4 5 3

9 4 5 4

9 4 5 5

9 4 5 6

9 4 5 7

9 4 5 8

9 4 5 9

9 4 6 0

9 4 6 1

9 4 6 2

9 4 6 3

9 4 6 4

9 4 6 5

9 4 6 6

9 4 6 7

9 4 6 8

9 4 6 9

9 4 7 0

9 4 7 1

9 4 7 2

A B C D E F G H I J K L

SD in Original Scale 1.316
Mean in Log Scale -1.356

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale 0.648

99% Percentile (z) 3.999 99% Percentile (z) 3.209

90% Percentile (z) 2.895 90% Percentile (z) 2.212
95% Percentile (z) 3.279 95% Percentile (z) 2.517

   95% UTL   90% Coverage 3.327    95% UTL   90% Coverage 2.558
   95% UPL (t) 3.344    95% UPL (t) 2.572

Mean 1.541 Mean (Log Scale) 0.337
SD 1.057 SD (Log Scale) 0.356

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.958 Shapiro Wilk Test Statistic 0.993

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.
Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.
However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.00%

Warning:  There are only 3 Distinct Detected Values in this data set

Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 38
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 2

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 1.8 Minimum Non-Detect 0.588
Maximum Non-Detect 3.2 Maximum Non-Detect 1.163

Mean of Detected 4.733 Mean of Detected 1.48
SD of Detected 2.248 SD of Detected 0.474

Minimum Detected 2.8 Minimum Detected 1.03
Maximum Detected 7.2 Maximum Detected 1.974

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Warning: Data set has only 3 Detected Values.
This is not enough to compute meaningful and reliable test statistics and estimates.

No statistics will be produced!

Tolerance Factor 1.69 Percent Non-Detects 92.50%

Number of Valid Data 40 Number of Detected Data 3
Number of Distinct Detected Data 3 Number of Non-Detect Data 37

PEST/PCB|UG/KG|GAMMA-CHLORDANE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|GAMMA-CHLORDANE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.



Table 2
ProUCL Output

9 4 7 3

9 4 7 4

9 4 7 5

9 4 7 6

9 4 7 7

9 4 7 8

9 4 7 9

9 4 8 0

9 4 8 1

9 4 8 2

9 4 8 3

9 4 8 4

9 4 8 5

9 4 8 6

9 4 8 7

9 4 8 8

9 4 8 9

9 4 9 0

9 4 9 1

9 4 9 2

9 4 9 3

9 4 9 4

9 4 9 5

9 4 9 6

9 4 9 7

9 4 9 8

9 4 9 9

9 5 0 0

9 5 0 1

9 5 0 2

9 5 0 3

9 5 0 4

9 5 0 5

9 5 0 6

9 5 0 7

9 5 0 8

9 5 0 9

9 5 1 0

9 5 1 1

9 5 1 2

9 5 1 3

9 5 1 4

9 5 1 5

9 5 1 6

9 5 1 7

9 5 1 8

9 5 1 9

9 5 2 0

9 5 2 1

9 5 2 2

9 5 2 3

9 5 2 4

9 5 2 5

9 5 2 6

9 5 2 7

9 5 2 8

9 5 2 9

9 5 3 0

9 5 3 1

9 5 3 2

9 5 3 3

9 5 3 4

9 5 3 5

9 5 3 6

A B C D E F G H I J K L

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|HEPTACHLOR EPOXIDE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|HEPTACHLOR EPOXIDE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|HEPTACHLOR EPOXIDE| (br_na) was not processed!

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Tolerance Factor     N/A    Number of Missing Values 30

Note: DL/2 is not a recommended method.

PEST/PCB|UG/KG|HEPTACHLOR EPOXIDE| (br_na)

95% Percentile     N/A    
99% Percentile     N/A    

   95% WH Approx. Gamma UTL with    90% Coverage     N/A    
90% Percentile     N/A       95% HW Approx. Gamma UTL with   90% Coverage     N/A    

Nu star     N/A       95% Wilson Hilferty (WH) Approx. Gamma UPL     N/A    
   95% Percentile of Chisquare (2k)     N/A       95% Hawkins Wixley (HW) Approx. Gamma UPL     N/A    

k star     N/A    
Theta star     N/A    Gamma ROS Limits with Extrapolated Data

Median     N/A    95% Percentile (z) 4.122
SD     N/A    99% Percentile (z) 4.61

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 4.166
Mean     N/A    90% Percentile (z) 3.862

   95% KM UTL with    90% Coverage 4.154
Assuming Gamma Distribution    95% KM Chebyshev UPL 6.103

5% K-S Critical Value     N/A    SD 0.716
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.139

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method
K-S Test Statistic     N/A    Mean 2.945

A-D Test Statistic     N/A    Nonparametric Statistics

Theta Star     N/A    
nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

95% Percentile (z) 2.052
99% Percentile (z) 4.845

   95% UPL (t) 2.215
90% Percentile (z) 1.297

SD in Log Scale 1.261
   95% UTL   90% Coverage 2.171



Table 2
ProUCL Output

9 5 3 7

9 5 3 8

9 5 3 9

9 5 4 0

9 5 4 1

9 5 4 2

9 5 4 3

9 5 4 4

9 5 4 5

9 5 4 6

9 5 4 7

9 5 4 8

9 5 4 9

9 5 5 0

9 5 5 1

9 5 5 2

9 5 5 3

9 5 5 4

9 5 5 5

9 5 5 6

9 5 5 7

9 5 5 8

9 5 5 9

9 5 6 0

9 5 6 1

9 5 6 2

9 5 6 3

9 5 6 4

9 5 6 5

9 5 6 6

9 5 6 7

9 5 6 8

9 5 6 9

9 5 7 0

9 5 7 1

9 5 7 2

9 5 7 3

9 5 7 4

9 5 7 5

9 5 7 6

9 5 7 7

9 5 7 8

9 5 7 9

9 5 8 0

9 5 8 1

9 5 8 2

9 5 8 3

9 5 8 4

9 5 8 5

9 5 8 6

9 5 8 7

9 5 8 8

9 5 8 9

9 5 9 0

9 5 9 1

9 5 9 2

9 5 9 3

9 5 9 4

9 5 9 5

9 5 9 6

9 5 9 7

9 5 9 8

9 5 9 9

9 6 0 0

A B C D E F G H I J K L

PEST/PCB|UG/KG|METHOXYCHLOR| (br_na)

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|HEPTACHLOR| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|HEPTACHLOR| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|HEPTACHLOR| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|HEPTACHLOR| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|HEPTACHLOR| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|HEPTACHLOR| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|HEPTACHLOR EPOXIDE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|HEPTACHLOR EPOXIDE| (so_ss)

General Statistics



Table 2
ProUCL Output

9 6 0 1

9 6 0 2

9 6 0 3

9 6 0 4

9 6 0 5

9 6 0 6

9 6 0 7

9 6 0 8

9 6 0 9

9 6 1 0

9 6 1 1

9 6 1 2

9 6 1 3

9 6 1 4

9 6 1 5

9 6 1 6

9 6 1 7

9 6 1 8

9 6 1 9

9 6 2 0

9 6 2 1

9 6 2 2

9 6 2 3

9 6 2 4

9 6 2 5

9 6 2 6

9 6 2 7

9 6 2 8

9 6 2 9

9 6 3 0

9 6 3 1

9 6 3 2

9 6 3 3

9 6 3 4

9 6 3 5

9 6 3 6

9 6 3 7

9 6 3 8

9 6 3 9

9 6 4 0

9 6 4 1

9 6 4 2

9 6 4 3

9 6 4 4

9 6 4 5

9 6 4 6

9 6 4 7

9 6 4 8

9 6 4 9

9 6 5 0

9 6 5 1

9 6 5 2

9 6 5 3

9 6 5 4

9 6 5 5

9 6 5 6

9 6 5 7

9 6 5 8

9 6 5 9

9 6 6 0

9 6 6 1

9 6 6 2

9 6 6 3

9 6 6 4

A B C D E F G H I J K L

General Statistics

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|TOTAL AROCLOR| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|TOTAL AROCLOR| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|TOTAL AROCLOR| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|METHOXYCHLOR| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|METHOXYCHLOR| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|METHOXYCHLOR| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|METHOXYCHLOR| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|METHOXYCHLOR| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

General Statistics



Table 2
ProUCL Output

9 6 6 5

9 6 6 6

9 6 6 7

9 6 6 8

9 6 6 9

9 6 7 0

9 6 7 1

9 6 7 2

9 6 7 3

9 6 7 4

9 6 7 5

9 6 7 6

9 6 7 7

9 6 7 8

9 6 7 9

9 6 8 0

9 6 8 1

9 6 8 2

9 6 8 3

9 6 8 4

9 6 8 5

9 6 8 6

9 6 8 7

9 6 8 8

9 6 8 9

9 6 9 0

9 6 9 1

9 6 9 2

9 6 9 3

9 6 9 4

9 6 9 5

9 6 9 6

9 6 9 7

9 6 9 8

9 6 9 9

9 7 0 0

9 7 0 1

9 7 0 2

9 7 0 3

9 7 0 4

9 7 0 5

9 7 0 6

9 7 0 7

9 7 0 8

9 7 0 9

9 7 1 0

9 7 1 1

9 7 1 2

9 7 1 3

9 7 1 4

9 7 1 5

9 7 1 6

9 7 1 7

9 7 1 8

9 7 1 9

9 7 2 0

9 7 2 1

9 7 2 2

9 7 2 3

9 7 2 4

9 7 2 5

9 7 2 6

9 7 2 7

9 7 2 8

A B C D E F G H I J K L

   95% UPL (t) 59.39

SD in Log Scale 0.248
   95% UTL   90% Coverage 59.16

SD in Original Scale 11.19
Mean in Log Scale 3.661

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale 40.17

99% Percentile (z) 60.69 99% Percentile (z) 58.32

90% Percentile (z) 48.24 90% Percentile (z) 44.31
95% Percentile (z) 52.57 95% Percentile (z) 48.75

   95% UTL   90% Coverage 53.11    95% UTL   90% Coverage 49.33
   95% UPL (t) 53.3    95% UPL (t) 49.54

Mean 32.98 Mean (Log Scale) 3.454
SD 11.91 SD (Log Scale) 0.263

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.964 Shapiro Wilk Test Statistic 0.961

Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.50%

Warning:  There are only 7 Detected Values in this data

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 39
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 1

Maximum Non-Detect 72 Maximum Non-Detect 4.277

SD of Detected 19.73 SD of Detected 0.404
Minimum Non-Detect 52 Minimum Non-Detect 3.951

Maximum Detected 86 Maximum Detected 4.454
Mean of Detected 52 Mean of Detected 3.885

Raw Statistics Log-transformed Statistics
Minimum Detected 25 Minimum Detected 3.219

Tolerance Factor 1.69 Percent Non-Detects 82.50%
Number of Missing Values 75

Number of Valid Data 40 Number of Detected Data 7
Number of Distinct Detected Data 7 Number of Non-Detect Data 33

PEST/PCB|UG/KG|TOTAL AROCLOR| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|TOTAL AROCLOR| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100
Total Number of Observations 0 Number of Distinct Observations 0



Table 2
ProUCL Output

9 7 2 9

9 7 3 0

9 7 3 1

9 7 3 2

9 7 3 3

9 7 3 4

9 7 3 5

9 7 3 6

9 7 3 7

9 7 3 8

9 7 3 9

9 7 4 0

9 7 4 1

9 7 4 2

9 7 4 3

9 7 4 4

9 7 4 5

9 7 4 6

9 7 4 7

9 7 4 8

9 7 4 9

9 7 5 0

9 7 5 1
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9 7 5 3
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9 7 5 5
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9 7 5 7

9 7 5 8

9 7 5 9

9 7 6 0

9 7 6 1

9 7 6 2

9 7 6 3

9 7 6 4

9 7 6 5

9 7 6 6

9 7 6 7

9 7 6 8

9 7 6 9

9 7 7 0

9 7 7 1

9 7 7 2

9 7 7 3

9 7 7 4

9 7 7 5

9 7 7 6

9 7 7 7

9 7 7 8

9 7 7 9

9 7 8 0

9 7 8 1

9 7 8 2
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9 7 8 5

9 7 8 6
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9 7 8 8

9 7 8 9

9 7 9 0

9 7 9 1

9 7 9 2
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|TOTAL DDD/DDE/DDT| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|TOTAL DDD/DDE/DDT| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|TOTAL DDD/DDE/DDT| (br_na) was not processed!

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Tolerance Factor     N/A    Number of Missing Values 30

Note: DL/2 is not a recommended method.

PEST/PCB|UG/KG|TOTAL DDD/DDE/DDT| (br_na)

95% Percentile 73.9
99% Percentile 91.02

   95% WH Approx. Gamma UTL with    90% Coverage 74.16
90% Percentile 65.68    95% HW Approx. Gamma UTL with   90% Coverage 75.52

Nu star 552.9    95% Wilson Hilferty (WH) Approx. Gamma UPL 74.53
   95% Percentile of Chisquare (2k) 23.45    95% Hawkins Wixley (HW) Approx. Gamma UPL 75.92

k star 6.911
Theta star 6.303 Gamma ROS Limits with Extrapolated Data

Median 44.19 95% Percentile (z) 64.02
SD 14.47 99% Percentile (z) 73.1

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 64.83
Mean 43.56 90% Percentile (z) 59.18

   95% KM UTL with    90% Coverage 64.62
Assuming Gamma Distribution    95% KM Chebyshev UPL 100.9

5% K-S Critical Value 0.312 SD 13.32
Data appear Gamma Distributed at 5% Significance Level SE of Mean 5.513

5% A-D Critical Value 0.709 Kaplan-Meier (KM) Method
K-S Test Statistic 0.197 Mean 42.12

A-D Test Statistic 0.233 Nonparametric Statistics

Theta Star 11.56
nu star 62.96

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 4.497 Data appear Normal at 5% Significance Level

95% Percentile (z) 58.5
99% Percentile (z) 69.27

90% Percentile (z) 53.46



Table 2
ProUCL Output

9 7 9 3

9 7 9 4

9 7 9 5

9 7 9 6

9 7 9 7

9 7 9 8

9 7 9 9

9 8 0 0

9 8 0 1

9 8 0 2

9 8 0 3

9 8 0 4

9 8 0 5

9 8 0 6

9 8 0 7

9 8 0 8

9 8 0 9

9 8 1 0

9 8 1 1

9 8 1 2

9 8 1 3

9 8 1 4

9 8 1 5

9 8 1 6

9 8 1 7

9 8 1 8

9 8 1 9

9 8 2 0

9 8 2 1

9 8 2 2

9 8 2 3

9 8 2 4

9 8 2 5

9 8 2 6

9 8 2 7

9 8 2 8

9 8 2 9

9 8 3 0

9 8 3 1

9 8 3 2

9 8 3 3

9 8 3 4

9 8 3 5

9 8 3 6

9 8 3 7

9 8 3 8

9 8 3 9

9 8 4 0

9 8 4 1

9 8 4 2

9 8 4 3

9 8 4 4

9 8 4 5

9 8 4 6

9 8 4 7

9 8 4 8

9 8 4 9

9 8 5 0

9 8 5 1

9 8 5 2

9 8 5 3

9 8 5 4

9 8 5 5

9 8 5 6

A B C D E F G H I J K L

5% K-S Critical Value 0.318 SD 12.13

5% A-D Critical Value 0.724 Kaplan-Meier (KM) Method
K-S Test Statistic 0.179 Mean 7.477

A-D Test Statistic 0.271 Nonparametric Statistics

Theta Star 30.32
nu star 11.88

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.848 Data appear Normal at 5% Significance Level

95% Percentile (z) 69.92 95% Percentile (z) 18.92
99% Percentile (z) 82.85 99% Percentile (z) 39.2

   95% UPL (t) 71.08    95% UPL (t) 20.2
90% Percentile (z) 63.03 90% Percentile (z) 12.84

   95% BCA UTL with   90% Coverage 31.05
   95% Bootstrap (%) UTL with   90% Coverage 31.55

SD 18.97 SD in Original Scale 12.6
   95% UTL with   90% Coverage 70.78    95% UTL with   90% Coverage 19.86

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 38.73 Mean in Original Scale 6.843

99% Percentile (z) 35.85 99% Percentile (z) 25.12

90% Percentile (z) 22.71 90% Percentile (z) 10.38
95% Percentile (z) 27.28 95% Percentile (z) 14.12

   95% UTL   90% Coverage 27.84    95% UTL   90% Coverage 14.67
   95% UPL (t) 28.05    95% UPL (t) 14.87

Mean 6.586 Mean (Log Scale) 1.256
SD 12.58 SD (Log Scale) 0.846

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.864 Shapiro Wilk Test Statistic 0.937

Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 87.50%

Warning:  There are only 7 Detected Values in this data

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommend Number treated as Non-Detect with Single DL 35
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 5

Maximum Non-Detect 6.2 Maximum Non-Detect 1.825

SD of Detected 22.59 SD of Detected 1.076
Minimum Non-Detect 4.5 Minimum Non-Detect 1.504

Maximum Detected 59 Maximum Detected 4.078
Mean of Detected 25.73 Mean of Detected 2.823

Raw Statistics Log-transformed Statistics
Minimum Detected 3.6 Minimum Detected 1.281

Tolerance Factor 1.69 Percent Non-Detects 82.50%
Number of Missing Values 75

Number of Valid Data 40 Number of Detected Data 7
Number of Distinct Detected Data 7 Number of Non-Detect Data 33

PEST/PCB|UG/KG|TOTAL DDD/DDE/DDT| (so_ss)

General Statistics



Table 2
ProUCL Output

9 8 5 7
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9 8 6 9

9 8 7 0

9 8 7 1
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9 8 7 8

9 8 7 9
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9 8 9 7

9 8 9 8

9 8 9 9

9 9 0 0

9 9 0 1
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9 9 0 4

9 9 0 5

9 9 0 6

9 9 0 7

9 9 0 8
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9 9 1 0

9 9 1 1

9 9 1 2

9 9 1 3

9 9 1 4

9 9 1 5

9 9 1 6

9 9 1 7
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Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|TOXAPHENE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|TOXAPHENE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|TOXAPHENE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|TOXAPHENE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|TOXAPHENE| (br_na) was not processed!

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Tolerance Factor     N/A    Number of Missing Values 30

Note: DL/2 is not a recommended method.

PEST/PCB|UG/KG|TOXAPHENE| (br_na)

95% Percentile 40.22
99% Percentile 109

   95% WH Approx. Gamma UTL with    90% Coverage 29.88
90% Percentile 18.64    95% HW Approx. Gamma UTL with   90% Coverage 35.03

Nu star 8.18    95% Wilson Hilferty (WH) Approx. Gamma UPL 30.46
   95% Percentile of Chisquare (2k) 1.185    95% Hawkins Wixley (HW) Approx. Gamma UPL 35.92

k star 0.102
Theta star 67.86 Gamma ROS Limits with Extrapolated Data

Median 1E-06 95% Percentile (z) 27.43
SD 13.39 99% Percentile (z) 35.7

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 28.17
Mean 6.939 90% Percentile (z) 23.03

   95% KM UTL with    90% Coverage 27.98
Assuming Gamma Distribution    95% KM Chebyshev UPL 61.02

Data appear Gamma Distributed at 5% Significance Level SE of Mean 2.072



TABLE 1    
    

UPPER PREDICTION LIMITS FOR SELECTED METALS    
BASEWIDE BACKGROUND STUDY    

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND    

Surface Soils
RIDEM Res DEC UPL Statistic Type UPL Statistic Type

Aluminum NC 16020 Nonparametric statistic - 95% UPL 13075 Nonparametric statistic - 95% UPL
Arsenic 7 131 Gamma distributed - 95% WH Approx. Gamma UPL 202 Nonparametric statistic - 95% UPL
Chromium 1400 16 Nonparametric statistic - 95% UPL 18 Normal distribution - 95% UPL
Cobalt NC 8.89 Gamma distributed - 95% WH Approx. Gamma UPL 17 Nonparametric statistic - 95% UPL
Iron NC 24200 Nonparametric statistic - 95% UPL 39173 Lognormal distribution - 95% UPL
Manganese 390 349 Lognormal distribution - 95% UPL 1037 Nonparametric statistic - 95% UPL

NOTES:
1 - Beach and Stissing Silt Loam datasets removed per RIDEM comment.
2 - Mansfield Mucky Silt Loam and Stidding Silt Loam datasets removed per RIDEM comment.
Units are mg/kg.
 NC   =  no criteria
UPL = Upper Prediction Limit

Subsurface Soils
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APPENDIX B
DEVELOPMENT OF PRELIMINARY REMEDIAL GOALS

FEASIBILITY STUDY
SITE 19 – ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND

1.0 INTRODUCTION

This appendix describes the methodology used to develop preliminary remedial goals (PRGs) for the 

chemicals of concern (COCs) at the on-shore portion of Site 19 – Derecktor Shipyard, or On-Shore 
Derecktor Shipyard (the Site), at NAVSTA Newport.  The following guidance was used in the 

development of the PRGs:

Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part B, 

Development of Risk-Based Preliminary Remediation Goals) (USEPA, December 1991).

Guidance for Characterizing Background and Chemical Concentrations in Soil for CERCLA Sites

(USEPA, September 2002).

Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E, 

Supplemental Guidance for Dermal Risk Assessment) (USEPA, July 2004).

Guidelines for Carcinogen Risk Assessment (USEPA, March 2005).

Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens 

(USEPA, March 2005).

Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part F, 

Supplemental Guidance for Inhalation Risk Assessment) (USEPA, January 2009).

U.S. Navy Policy on the Use of Background Chemical Levels (January 2004).

U.S. Navy Human Health Risk Assessment Guidance (December 2008).

COCs were identified in the human health risk assessment (HHRA) (Tetra Tech, October 2012) for those 

media with incremental lifetime cancer risks (ILCR) greater than 1x10-4 or a hazard index of 1.  Chemicals 

were not considered as significant contributors to risk and therefore are not included as COCs if their 

Annotation | March 2014
This PRG Development document
(Appendix B of the On-Shore Derecktor
Shipyard FS) was not updated following
the Tier 2 Agreement (January 2014),
which revised the subarea / operable unit
boundaries without revising the human
health risk assessment(s)---to recalculate
risks according to new/revised exposure
units. Therefore, the PRG selection
process in the Final FS differs somewhat
from what is presented here in this
Appendix B, which is applicable to the
Draft FS.
.
See the FS text Sections 1.7 and 2.3, as
well as FS Tables 2-4 through 2-10, which
provide the PRG development and COC/
PRG selection methodology for both risk-
based and ARAR-based COCs and PRGs.
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individual carcinogenic risk contribution was less than 1x10-6 and their non-carcinogenic HQ was less 

than 0.1.  Also chemicals identified as being within naturally occurring levels were not retained as COCs.  

Tables 1 through 5 present the COCs for the North Waterfront, Central Shipyard, Former Building 234 

area, South Waterfront, and the PCB Removal Area, respectively.   

 

No COCs were identified for soil at the North Waterfront.  Trichloroethene was identified as a COC for 

direct contact with groundwater by hypothetical residents. 

 

No COCs were identified for soil at the Central Shipyard.  Arsenic, cobalt, iron, and manganese were 

identified as COCs for direct contact with groundwater.  Future industrial workers and hypothetical 

residents were identified as receptors of concern for exposures to groundwater. 

 

At the Former Building 234 area, carcinogenic PAHs, arsenic, and chromium were identified as COCs for 

direct contact with soil.  Manganese was identified as a COC for direct contact with groundwater.  

Hypothetical residents were identified as receptors of concern for exposures to soil and groundwater. 

 

No COCs were identified for the South Waterfront. 

 

At the PCB Removal area, carcinogenic PAHs, PCBs, arsenic, and chromium were identified as COCs for 

direct contact with soil by hypothetical residents. 

 

Section 2 presents the methodology for deriving the preliminary PRGs for soil.  Section 3 presents the 

methodology for deriving preliminary PRGs for groundwater.  

 

2.0 DEVELOPMENT OF PRELIMINARY REMEDIAL GOALS FOR SOIL 
 
2.1 Direct Contact with Soil  
 

It was assumed that receptors could be exposed to chemicals in soil through incidental ingestion, dermal 

contact, and inhalation of fugitive dust.  No volatile COCs were identified in soil, therefore inhalation of 

volatile emissions from soil was not considered in the calculation of the PRGs.  The equation for deriving 

a carcinogenic PRG for exposures to soil is: 
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The equation for a noncarcinogenic PRG for exposures to soil by is: 
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The equation for lifetime exposures to carcinogens in soil is: 
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And the equation for mutagenic chemicals is: 

 

3016301616616662622020
Soil ADAFInt_MutADAFInt_MutADAFInt_MutADAFInt_Mut
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Mut_Int is the exposure intake for each age group and is calculated by: 

 






 ⋅⋅+⋅
⋅⋅⋅

+⋅
⋅⋅

⋅⋅= IURET
PEF

1CSF
BW

CFABSAFSACSF
BW

CFFIIREDEFInt_Mut dermoral
Soil  

where:  IR = ingestion rate (mg/day) 
  FI = fraction ingested from contaminated source (dimensionless) 
  EF = exposure frequency (days/yr) 
  ED = exposure duration (yr) 
  SA = skin surface area available for contact (cm2) 
  AF = skin adherence factor (mg/cm2/event) 
  ABS = absorption factor (dimensionless) 
  EV = event frequency (events/day) 
  CF = conversion factor (1x10-6 kg/mg) 
  BW = body weight (kg) 
  AT = averaging time (days); 
    for noncarcinogens, AT = ED x 365 days/yr; 
    for carcinogens, AT = 70 yr x 365 days/yr 
  PEF = Particulate emission factor, m3/kg 
  CSForal = oral cancer slope factor, (mg/kg/day)-1 

  CSFderm = dermal cancer slope factor, (mg/kg/day)-1 
  IUR  = inhalation unit risk, (µg/m3)-1 
  RfDoral = oral reference dose, mg/kg/day 
  RfDderm = dermal reference dose, mg/kg/day 
  RfC = Reference concentration, mg/m3 

  ADAF = Age dependent adjustment factor, (unitless) 
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The exposure assumptions used to develop PRGs for exposures to soil are the same exposure 

assumptions that were used in the HHRA and are presented in Table 6.  Toxicity criteria used in the 

development of the PRGs are presented in Tables 7 to 10.  The preliminary PRGs for soil are presented 

in Tables 11 and 12.  Also included in Tables 11 and 12 are site 95 percent upper confidence limits 

(UCLs), frequency of detection, RIDEM Residential Direct Exposure Criteria (DECs), RIDEM 

Industrial/Commercial DECs, RIDEM GA Leachability Criteria (RIDEM, November 2011), and the 

background 95 percent upper prediction limits (UPL).  Copies of the PRG calculations are included in 

Attachment A. 

 

2.2 Calculation of Background Upper Prediction Limits 
 

Background data is available for the six soil types; Mansfield mucky silt loam, Merrimack mucky slit loam 

(MmA), Newport silt loam (Ne), Pittstown silt loam (PmA), Stissing silt loam (Se), and beach soils (Ba).  

As requested by RIDEM the Beach and Stissing Silt Loam were not used to calculate the UPL for arsenic 

in surface soil and the Mansfield Mucky Silt Loam and Stidding Silt Loam datasets were not used to 

calculate the UPL for arsenic in subsurface soil.  Since it is possible for an individual to be exposed to all 

types, the UPL for the combined soil types was selected as the background concentration for inclusion in 

Tables 11 and 12.  The calculated UPLs are presented in Table 13.  Copies of the ProUCL printouts are 

included in Attachment B.   

 

3.0 DEVELOPMENT OF PRELIMINARY REMEDIAL GOALS FOR GROUNDWATER 
 

It was assumed hypothetical residents could be exposed to COCs in groundwater through ingestion, 

dermal contact, and inhalation of chemicals that have volatilized from groundwater.  The equation for 

deriving a groundwater PRG for carcinogens is: 
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And the equation for noncarcinogens is: 
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The equation for lifetime exposures to carcinogens in groundwater is: 
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And the equation for mutagenic chemicals is: 

 

3016301616616662622020
GW ADAFInt_MutADAFInt_MutADAFInt_MutADAFInt_Mut

ATTCRPRG
−−−−−−−− ⋅+⋅+⋅+⋅

⋅
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Mut_Int is the exposure intake for each age group and is calculated by: 
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where  IR = ingestion rate for groundwater (L/day) 
  EF = exposure frequency (days/yr) 
  ED = exposure duration (yr) 
  DAevent = dermally absorbed dose per event (mg/cm2-event) 
  EV = event frequency (events/day) 
  ED = exposure duration (yr) 
  ET  = exposure time (hours/day) 
  EF = exposure frequency (days/yr) 
  SA = skin surface area available for contact (cm2) 
  BW = body weight (kg) 
  AT = averaging time (days); 
    for noncarcinogens, AT = ED x 365 days/yr; 
    for carcinogens, AT = 70 yrs x 365 days/yr 
  VF = volatilization factor, m3/kg 
  CSForal = oral cancer slope factor, (mg/kg/day)-1 

  CSFderm = dermal cancer slope factor, (mg/kg/day)-1 
  IUR  = inhalation unit risk, (µg/m3)-1 
  RfDoral = oral reference dose, mg/kg/day 
  RfDderm = dermal reference dose, mg/kg/day 
  RfC = Reference concentration, mg/m3 

  ADAF = Age dependent adjustment factor, (unitless) 
 

The exposure assumptions used to develop PRGs for exposures to groundwater are the same exposure 

assumptions that were used in the HHRA and are presented in Table 6.  Toxicity criteria used in the 

development of the PRGs are presented in Tables 7 to 10.  The preliminary PRGs for groundwater are 

presented in Table 14.  Also included in Table 14 are the maximum detected concentration in 

groundwater, frequency of detection, USEPA Maximum Contaminant Levels (MCLs) (USEPA, April 2012) 
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and RIDEM GA groundwater objectives (RIDEM, November 2011).  Copies of the PRG calculations are 

included in Attachment C. 
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TABLE 1

CHEMICALS RETAINED AS CHEMICALS OF CONCERN
NORTH WATERFRONT

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Receptor

Chemical
Current 

Adolescent 
Trespassers

Current Adult 
Trespassers

Current 
Lifelong 

Trespassers

Current 
Industrial 
Workers

Future 
Adolescent 
Trespassers

Future Adult 
Trespassers

Future 
Lifelong 

Trespassers

Current/Future 
Construction 

Workers

Future 
Industrial 
Workers

Hypothetical 
Child 

Residents

Hypothetical 
Adult 

Residents

Hypothetical 
Lifelong 

Residents
Surface Soil

No COCs were identified for surface soil.
Subsurface Soil

No COCs were identified for subsurface soil.
Groundwater

Trichloroethene X X X

X - Chemical is retained as a chemical of concern (COC).
A chemical is retained as a COC if it contributed to a total cancer risk greater than 1x10-4 or to a target organ hazard index greater than 1.



TABLE 2

CHEMICALS RETAINED AS CHEMICALS OF CONCERN
CENTRAL SHIPYARD

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Receptor

Chemical
Current 

Adolescent 
Trespassers

Current Adult 
Trespassers

Current 
Lifelong 

Trespassers

Current 
Industrial 
Workers

Future 
Adolescent 
Trespassers

Future Adult 
Trespassers

Future 
Lifelong 

Trespassers

Current/Future 
Construction 

Workers

Future 
Industrial 
Workers

Hypothetical 
Child 

Residents

Hypothetical 
Adult 

Residents

Hypothetical 
Lifelong 

Residents
Surface Soil

No COCs were identified for surface soil.
Subsurface Soil

No COCs were identified for subsurface soil.
Groundwater

Arsenic X X X X
Cobalt X X X
Iron X X X
Manganese X X X X

X - Chemical is retained as a chemical of concern (COC).
A chemical is retained as a COC if it contributed to a total cancer risk greater than 1x10-4 or to a target organ hazard index greater than 1.



TABLE 3

CHEMICALS RETAINED AS CHEMICALS OF CONCERN
FORMER BUILDING 234

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Receptor

Chemical
Current 

Adolescent 
Trespassers

Current Adult 
Trespassers

Current 
Lifelong 

Trespassers

Current 
Industrial 
Workers

Future 
Adolescent 
Trespassers

Future Adult 
Trespassers

Future 
Lifelong 

Trespassers

Current/Future 
Construction 

Workers

Future 
Industrial 
Workers

Hypothetical 
Child 

Residents

Hypothetical 
Adult 

Residents

Hypothetical 
Lifelong 

Residents
Surface Soil

Benzo(a)anthracene X X
Benzo(a)pyrene X X
Benzo(b)fluoranthene X X
Dibenzo(a,h)anthracene X X
Arsenic X X
Chromium VI X X

Subsurface Soil
No COCs were identified for subsurface soil.

Groundwater
Manganese X

X - Chemical is retained as a chemical of concern (COC).
A chemical is retained as a COC if it contributed to a total cancer risk greater than 1x10-4 or to a target organ hazard index greater than 1.



TABLE 4

CHEMICALS RETAINED AS CHEMICALS OF CONCERN
SOUTH WATERFRONT

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Receptor

Chemical
Current 

Adolescent 
Trespassers

Current Adult 
Trespassers

Current 
Lifelong 

Trespassers

Current 
Industrial 
Workers

Future 
Adolescent 
Trespassers

Future Adult 
Trespassers

Future 
Lifelong 

Trespassers

Current/Future 
Construction 

Workers

Future 
Industrial 
Workers

Hypothetical 
Child 

Residents

Hypothetical 
Adult 

Residents

Hypothetical 
Lifelong 

Residents
Subsurface Soil

No COCs were identified for subsurface soil.

X - Chemical is retained as a chemical of concern (COC).
A chemical is retained as a COC if it contributed to a total cancer risk greater than 1x10-4 or to a target organ hazard index greater than 1.



TABLE 5

CHEMICALS RETAINED AS CHEMICALS OF CONCERN
PCB REMOVAL AREA

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Receptor

Chemical
Current 

Adolescent 
Trespassers

Current Adult 
Trespassers

Current 
Lifelong 

Trespassers

Current 
Industrial 
Workers

Future 
Adolescent 
Trespassers

Future Adult 
Trespassers

Future 
Lifelong 

Trespassers

Current/Future 
Construction 

Workers

Future 
Industrial 
Workers

Hypothetical 
Child 

Residents

Hypothetical 
Adult 

Residents

Hypothetical 
Lifelong 

Residents
Surface Soil

Benzo(a)anthracene X X
Benzo(a)pyrene X X
Benzo(b)fluoranthene X X
Benzo(k)fluoranthene X
Dibenzo(a,h)anthracene X X
Indeno(1,2,3-cd)pyrene X X
Total Aroclors X
Arsenic X X

Subsurface Soil
Benzo(a)pyrene X
Benzo(b)fluoranthene X
Dibenzo(a,h)anthracene X
Arsenic X X
Chromium VI X

X - Chemical is retained as a chemical of concern (COC).
A chemical is retained as a COC if it contributed to a total cancer risk greater than 1x10-4 or to a target organ hazard index greater than 1.



TABLE 6
SUMMARY OF EXPOSURE INPUT PARAMETERS

REASONABLE MAXIMUM EXPOSURES
FORMER ROBERT E. DERECKTOR SHIPYARD

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Parameter 
Code Exposure Parameter Industrial

Worker
Child

Resident
Adult

Resident
All Exposures

ED Exposure Duration (years) 25(1,2) 6(1,2) 24(1,2)

BW Body Weight (kg) 70(1,2) 15(1,2) 70(1,2)

AT-N Averaging Time (Non-Cancer) (days) 9,125(2,3) 2,190(2,3) 8,760(2,3)

AT-C Averaging Time (Cancer) (days) 25,550(2,3) 25,550(2,3) 25,550(2,3)

Incidental Ingestion/Dermal Contact with Soil

Csoil Exposure concentration for soil (mg/kg)
Maximum or
95% UCL(4)

Maximum or
95% UCL(4)

Maximum or
95% UCL(4)

IR Ingestion Rate (mg/day) 100(1) 200(2,5) 100(2,5)

EF Exposure Frequency (days/year) 250(2,6) 350(5) 350(5)

FI Fraction Ingested (unitless) 1 1 1
SA Skin Surface Available for Contact (cm2) 3,300(6) 2,800(6) 5,700(6)

AF Soil to Skin Adherence Factor (mg/cm2/event) 0.2(6) 0.2(6) 0.07(6)

ABS Absorption Factor (unitless) chemical-specific(6) chemical-specific(6) chemical-specific(6)

CF Conversion Factor (kg/mg) 1E-06 1E-06 1E-06
Inhalation Fugitive Dust/Volatile Emissions from Soil

Cair Exposure concentration for air (mg/m3) calculated(5) calculated(5) calculated(5)

ET Exposure Time (hours/day) 8(7) 24 24
EF Exposure Frequency (days/year) 250(6) 350(2,5) 350(2,5)

PEF Particulate Emission Factor (m3/kg) 1.1E+10(8) 1.1E+10(8) 1.1E+10(8)

Ingestion/Dermal Contact with Groundwater 
Cgw Exposure concentration for groundwater (ug/L) Maximum Maximum Maximum
IR Ingestion Rate (L/day) 1(9) 1(1) 2(1)

EF Exposure Frequency (days/year) 250(2,6) 350(5) 350(5)

ET Exposure Time (hours/day) 0.5(10) 1.0(6) 0.58(6)

EV Event Frequency (events/day) 1 1(10) 1(10)

SA Skin Surface Available for Contact (cm2) 904(11) 6,600(6) 18,000(6)

Kp (cm/hour), t* (hour/event),  (hour), and
B (unitless) chemical-specific(6) chemical-specific(6) chemical-specific(6)

Inhalation of Volatile Emissions from Groundwater
Cair Exposure concentration for air (mg/m3) NA NA NA
ET Exposure Time (hours/day) NA NA NA
EF Exposure Frequency (days/year) NA NA NA
VF Volatilization Factor (L/m3) NA 0.5(9) 0.5(9)

Notes:
1 - USEPA, 1997: Exposure Factors Handbook. EPA/600/8-95/002FA.
2 - Rhode Island Department of Environmental Management, DEM-DSR-01-93, February 2004.
3 - USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.
4 - USEPA, 2002. Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.
5 - USEPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9365.4-24.
6 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) 
     Final. PA/540/R/99/005.
7 - Length of a typical work day.
8 - USEPA, 2011: Soil Screening Guidance calculation Internet site at http://risk.lsd.ornl.gov/calc_start.htm. 
     Site-specific values for Hartford, Connecticut.
9 - USEPA, 1991.  Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part B, 
     Development of Risk-Based Preliminary Remediation Goals.
10 - Professional judgment.
11 - Represents hands of the industrial worker, USEPA, 2004.
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TABLE 7
NON-CANCER TOXICITY DATA -- ORAL/DERMAL

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal(2) Primary Combined RfD:Target Organ(s)
of  Potential Subchronic Efficiency Target Uncertainty/Modifying

Concern Value Units for Dermal(1) Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)

Volatile Organic Compounds

Trichloroethene Chronic 5.0E-04 mg/kg/day 1 5.0E-04 mg/kg/day Immune System, 
Developmental 10 - 1000 IRIS 10/08/2012

Semivolatile Organic Compounds
Benzo(a)anthracene NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene NA NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene NA NA NA NA NA NA NA NA NA NA
Dibenzo(a,h)anthracene NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA NA NA NA
PCBs
Total Aroclors NA NA NA NA NA NA NA NA NA NA
Inorganics

Arsenic Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Skin, Cardiovascular System 3/1 IRIS 10/08/2012

Chromium(3) Chronic 3.0E-03 mg/kg/day 0.025 7.5E-05 mg/kg/day None Reported 300/3 IRIS 6/3/2011
Cobalt Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Thyroid 3000/1 PPRTV 8/25/2008
Iron Chronic 7.0E-01 mg/kg/day 1 7.0E-01 mg/kg/day Gastrointestinal System 1.5 PPRTV 10/08/2012

Manganese(4)
Chronic 2.4E-02 mg/kg/day 0.04 9.6E-04 mg/kg/day Central Nervous System 1 IRIS 6/3/2011

Notes: Definitions:

1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for IRIS = Integrated Risk Information System

        Dermal Risk Assessment) Interim. EPA/540/R/99/005. NA = Not Available.

2 -  Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal. PPRTV = Provisional Peer Reviewed Toxicity Value.

3 - Values are for hexavalent chromium.

4 - Adjusted IRIS value in accordance with IRIS.



TABLE 8
NON-CANCER TOXICITY DATA -- INHALATION
FORMER ROBERT E. DERECKTOR SHIPYARD

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Chemical Chronic/ Inhalation RfC Extrapolated RfD(1) Primary Combined RfC : Target Organ(s)
of  Potential Subchronic Target Uncertainty/Modifying

Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)

Volatile Organic Compounds
Trichloroethene Chronic 2.0E-03 mg/m3 5.7E-04 (mg/kg/day) Immune System, Developmental 10 - 100 IRIS 10/08/2012
Semivolatile Organic Compounds
Benzo(a)anthracene NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene NA NA NA NA NA NA NA NA NA
Dibenzo(a,h)anthracene NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA NA NA
PCBs
Total Aroclors NA NA NA NA NA NA NA NA NA
Inorganics
Arsenic Chronic 1.5E-05 mg/m3 4.3E-06 (mg/kg/day) Skin, Cardiovascular System NA Cal EPA 9/2009
Chromium(2) Chronic 1.0E-04 mg/m3 2.9E-05 (mg/kg/day) Respiratory 300/1 IRIS 10/08/2012

Subchronic 2.0E-05 mg/m3 5.7E-06 (mg/kg/day) Respiratory 100/1 PPRTV 8/25/2008
Chronic 6.0E-06 mg/m3 1.7E-06 (mg/kg/day) Respiratory 300/1 PPRTV 8/25/2008

Iron NA NA NA NA NA NA NA NA NA
Manganese Chronic 5.0E-05 mg/m3

1.4E-05 (mg/kg/day) Central Nervous System 1000/1 IRIS 10/08/2012

Notes:
1 - Extrapolated RfD = RfC *20m3/day / 70 kg
2 - Values are for hexavalent chromium.

Definitions:
IRIS = Integrated Risk Information System
NA = Not Applicable
Cal EPA = California Environmental Protection Agency, Technical Support Document for Describing Available Cancer Slope Factors, September 2009.
PPRTV = Provisional Peer Reviewed Toxicity Value.

Cobalt



TABLE 9
CANCER TOXICITY DATA -- ORAL/DERMAL

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF
of Potential  Efficiency for Dermal(2) Cancer Guideline  

Concern Value Units for Dermal(1) Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

Volatile Organic Compounds
Trichloroethene - non-mutagen(3) 3.7E-02 (mg/kg/day)-1 1 3.7E-02 (mg/kg/day)-1 Carcinogenic to humans IRIS 10/08/2012
Trichloroethene - mutagen(3) 9.3E-03 (mg/kg/day)-1 1 9.3E-03 (mg/kg/day)-1 Carcinogenic to humans IRIS 10/08/2012
Semivolatile Organic Compounds
Benzo(a)anthracene(3) 7.3E-01 (mg/kg/day)-1 1 7.3E-01 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA 7/1993
Benzo(a)pyrene(3) 7.3E+00 (mg/kg/day)-1 1 7.3E+00 (mg/kg/day)-1 B2 / Probable human carcinogen IRIS 10/08/2012
Benzo(b)fluoranthene(3) 7.3E-01 (mg/kg/day)-1 1 7.3E-01 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA 7/1993
Benzo(k)fluoranthene(3) 7.3E-02 (mg/kg/day)-1 1 7.3E-02 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA 7/1993
Dibenzo(a,h)anthracene(3) 7.3E+00 (mg/kg/day)-1 1 7.3E+00 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA 7/1993
Indeno(1,2,3-cd)pyrene(3) 7.3E-01 (mg/kg/day)-1 1 7.3E-01 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA 7/1993
Pesticides/PCBs
Total Aroclors 2.0E+00 (mg/kg/day)-1 1 2.0E+00 (mg/kg/day)-1 B2 / Probable human carcinogen IRIS 10/08/2012
Inorganics
Arsenic 1.5E+00 (mg/kg/day)-1 1 1.5E+00 (mg/kg/day)-1 A / Known human carcinogen IRIS 10/08/2012

Chromium(3,4) 5.0E-01 (mg/kg/day)-1 0.025 2.0E+01 (mg/kg/day)-1 D (Not classifiable as to human 
carcinogenicity) NJDEP 4/8/2009

Cobalt NA NA NA NA NA NA NA NA
Iron NA NA NA NA NA NA NA NA

Manganese NA NA NA NA NA D (Not classifiable as to human 
carcinogenicity) IRIS 10/08/2012

Notes:
1 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005.
2 -  Adjusted cancer slope factor for dermal = Oral cancer slope factor / Oral absorption efficiency for dermal.
3 - Trichloroethene, carcinogenic PAHs and hexavalent chromium are considered to act via the mutagenic mode of action.  These chemicals are evaluated in accordance with USEPA's 
      Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
4 - Values are for hexavalent chromium.

IRIS = Integrated Risk Information System.

NA = Not Available.

Cal EPA = California Environmental Protection Agency, Technical Support Document for Describing Available Cancer Slope Factors, September 2009.

NJDEP = New Jersey Department of Environmental Protection.

USEPA(1) = USEPA Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons, July 1993, EPA/600/R-93/089.
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TABLE 10
CANCER TOXICITY DATA -- INHALATION

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Chemical Unit Risk Inhalation Cancer Weight of Evidence/ Unit Risk : Inhalation CSF
of Potential Slope Factor(1) Cancer Guideline  

Concern Value Units Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

Volatile Organic Compounds
Trichloroethene - non-mutagen(2) 3.1E-06 (ug/m3)-1 1.1E-02 (mg/kg/day)-1 Carcinogenic to humans IRIS 10/08/2012
Trichloroethene - mutagen(2) 1.0E-06 (ug/m3)-1 3.5E-03 (mg/kg/day)-1 Carcinogenic to humans IRIS 10/08/2012
Semivolatile Organic Compounds
Benzo(a)anthracene(2) 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg/day)-1 NA Cal EPA 9/2009
Benzo(a)pyrene(2) 1.1E-03 (ug/m3)-1 3.9E+00 (mg/kg/day)-1 NA Cal EPA 9/2009
Benzo(b)fluoranthene(2) 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg/day)-1 NA Cal EPA 9/2009
Benzo(k)fluoranthene(2) 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg/day)-1 NA Cal EPA 9/2009
Dibenzo(a,h)anthracene(2) 1.2E-03 (ug/m3)-1 4.2E+00 (mg/kg/day)-1 NA Cal EPA 9/2009
Indeno(1,2,3-cd)pyrene(2) 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg/day)-1 NA Cal EPA 9/2009
Pesticides/PCBs
Total Aroclors 1.0E-04 (ug/m3)-1 3.5E-01 (mg/kg/day)-1 B2 / Probable human carcinogen IRIS 10/08/2012
Inorganics
Arsenic 4.3E-03 (ug/m3)-1 1.5E+01 (mg/kg/day)-1 A / Known human carcinogen IRIS 10/08/2012
Chromium(2,3) 8.4E-02 (ug/m3)-1 2.9E+02 (mg/kg/day)-1 A / Known human carcinogen IRIS 10/08/2012
Cobalt 9.0E-03 (ug/m3)-1 3.2E+01 (mg/kg/day)-1 NA PPRTV 8/25/2008
Iron NA NA NA NA NA NA NA

Manganese NA NA NA NA D / Not classifiable as to human 
carcinogenicity IRIS 10/08/2012

Notes:
1 - Inhalation CSF = Unit Risk * 70 kg / 20m3/day.
2 - Trichloroethene, vinyl chloride, carcinogenic PAHs and hexavalent chromium are considered to act via the mutagenic mode of action.  These chemicals are evaluated in accordance with USEPA's 
      Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
3 - Values are for hexavalent chromium.

Definitions:
HEAST = Health Effects Assessment Summary Tables
IRIS = Integrated Risk Information System.
NA = Not Available.
Cal EPA = California Environmental Protection Agency, Technical Support Document for Describing Available Cancer Slope Factors, September 2009.
PPRTV = Provisional Peer Reviewed Toxicity Value.



TABLE 11
SOIL PRELIMINARY REMEDIATION GOALS (PRGs) - PCB REMOVAL AREA

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND

RIDEM RIDEM RIDEM GB Target Cancer Hazard
Residential Industrial Leachability Risk Level Index Surface Subsurface Surface Subsurface

Maximum Maximum DEC (1) DEC (1) Criteria (1)(2) 10-6 1 Soil Soil Soil Soil
(mg/kg) Type (mg/kg) FOD (mg/kg) Type (mg/kg) FOD (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Benzo(a)anthracene 5.74 Max 5.74 4/4 0.15 95%UCL 0.25 6/7 0.9 7.8 -- 0.15 -- -- -- 0.15 0.15
Benzo(a)pyrene 4.92 Max 4.92 3/3 0.17 95%UCL 0.17 6/7 0.4 0.8 -- 0.015 -- -- -- 0.015 0.015
Benzo(b)fluoranthene 7.12 Max 7.12 4/4 0.32 95%UCL 0.34 6/7 0.9 7.8 -- 0.15 -- -- -- 0.15 0.15
Benzo(g,h,i)perylene 2.07 Max 2.07 3/3 -- -- 0.09 6/7 0.8 10,000 -- -- -- -- -- 0.8 --
Benzo(k)fluoranthene 2.48 Max 2.48 3/3 -- -- 0.12 6/7 0.9 78 -- -- -- -- -- 0.9 --
Chrysene 5.65 Max 5.65 4/4 -- -- 0.37 6/7 0.4 780 -- 1.5 -- -- -- 0.4 --
Dibenzo(a,h)anthracene 0.82 Max 0.82 2/3 0.04 95%UCL 0.04 3/6 0.4 0.8 -- 0.015 -- -- -- 0.015 0.015
Indeno(1,2,3-cd)pyrene 2.07 Max 2.07 3/3 -- -- 0.08 5/6 0.9 7.8 -- 0.15 -- -- -- 0.15 --
Total Aroclors 0.416 Max 0.416 2/6 -- -- 0.10 1/6 10 10 10 0.22 -- -- -- 0.22 --
Arsenic 21.8 Max 21.8 4/4 35 95%UCL 47.2 7/7 7 7 -- 0.39 22 13 20 13 20
Chromium(4) -- -- 15.8 4/4 19.1 95%UCL 25.6 7/7 390 10,000 -- 0.30 235 16 18 16 18
Manganese 619 Max 619 3/3 872 95%UCL 1,190 6/6 390 10,000 -- -- -- 349 1,037 390 1,037

Notes:
Bold - parameters are COPCs that were retained as COCs through the HHRA in the SASE Addendum Report.  See Table 1 for COC exceedance for each receptor and medium.
Unbold, Italic  - parameters that are COPCs evaluated as COCs in the FS because the maximum detected concentration exceeds applicable RIDEM criteria.
Candidate PRG selected as PRG / Final PRG

1.  RIDEM (Rhode Island Department of Environmental Management) Residential DEC (Direct Exposure Criteria) and RIDEM "GB" [Aquifer] Leachability Criteria, DEM-DSR-01-93, November 2011.
2   Leachability criteria for metals in soil are minimum concentrations that could provide an exceedance of the aqueous criteria provided in RIDEM regulations; they do not reflect actual conditions.
3.  Background data set used for On-Shore Derecktor SASE Addendum Report, approved by RIDEM and EPA.  95% Upper Prediction Limits from approved background data set.
4.  Chromium is assumed to be in the hexavalent state (conservative assumption).
5.  Data set is for respective sub-area, only, and considers previous removal actions (that is, soil data from locations addressed by removal actions have been removed from the data set).  
     Data from the 1996 SASE and 2011 Data Gaps Investigation (SASE Addendum) are considered.
6.  Surface soil intervals include 0-1, 0-2, and 0.5-1.5 foot intervals

ARAR - Applicable or Relevant and Appropriate Requirement EPC (Exposure Point Concentration) Types:Max - maximum detection within evaluated sub-area
-- - no value / not applicable FOD - frequency of detection 95%UCL - 95 percent Upper Confidence Limit for data within evaluated sub-area
mg/kg - milligram(s) per kilogram. PRG  - Preliminary Remediation Goal

Candidate Preliminary Remediation Goals (PRGs)

EPC

FUTURE RESIDENTIALFUTURE RESIDENTIAL

Applicable Rhode Island 
Chemical-Specific ARARs

Calculated Risk-Based 
PRGs

Surface Soil (6) Subsurface Soil

Representative
Background Values (3)

EPC
Chemical

PCB Removal Area
Soil Data (5)

Selected
PRGs



TABLE 12
SOIL PRELIMINARY REMEDIATION GOALS (PRGs) - FORMER BUILDING 234 AREA

FEASIBILITY STUDY
SITE 19 - ON-SHORE DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND

RIDEM RIDEM RIDEM GB Target Cancer Hazard
Residential Industrial Leachability Risk Level Index Surface Subsurface Surface Subsurface

Maximum Maximum DEC (1) DEC (1) Criteria(1)(2) 10-6 1 Soil Soil Soil Soil
(mg/kg) Type (mg/kg) FOD (mg/kg) Type (mg/kg) FOD (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Benzo(a)anthracene 0.3 95%UCL 0.47 6/8 -- -- 0.07 2/10 0.9 7.8 -- 0.15 -- -- -- 0.15 --
Benzo(a)pyrene 0.27 95%UCL 0.41 6/8 0.055 Max 0.055 2/10 0.4 0.8 -- 0.015 -- -- -- 0.015 --
Benzo(b)fluoranthene 0.43 95%UCL 0.66 7/8 -- -- 0.08 2/10 0.9 7.8 -- 0.15 -- -- -- 0.15 --
Chrysene 0.36 95%UCL 0.58 7/8 -- -- 0.054 2/10 0.4 780 -- -- -- -- -- 0.4 --
Dibenzo(a,h)anthracene 0.062 Max 0.062 1/7 -- -- -- 0/10 0.4 0.8 -- 0.015 -- -- -- 0.015 --
Arsenic 16.4 95%UCL 23.6 8/8 23.3 95%UCL 42 15/16 7 7 -- 0.39 22 13 20 13 20
Beryllium 3.5 Max 3.5 6/7 -- -- 0.67 11/16 1.5 1.5 -- -- -- 0.58 0.64 1.5 --
Chromium(4) 91.1 95%UCL 130 8/8 25.4 95%UCL 60.2 16/16 390 10,000 -- 0.30 235 16 18 16 --
Lead 53.6 Average 189 8/8 -- -- 75 15/16 150 500 -- -- -- 40 12 150 --
Manganese 474 95%UCL 597 7/7 684 95%UCL 2,450 16/16 390 10,000 -- -- -- 349 1,037 390 1,037

Notes:
Bold - parameters are COPCs that were retained as COCs in surface soil through the HHRA in the SASE Addendum Report.  There was no unacceptable risk in subsurface soil; however, concentrations of arsenic and manganese exceeded RIDEM criteria in subsurface soil.

See Table 1 for COC exceedance for each receptor and medium.
Unbold, Italic - parameters that are COPCs that were retained as COC because the maximum detected concentration exceeded RIDEM criteria.
Candidate PRG selected as PRG / Final PRG

1.  RIDEM (Rhode Island Department of Environmental Management) Residential DEC (Direct Exposure Criteria) and RIDEM "GB" [Aquifer] Leachability Criteria, DEM-DSR-01-93, November 2011.
2   Leachability criteria for metals in soil are minimum concentrations that could provide an exceedance of the aqueous criteria provided in RIDEM regulations; they do not reflect actual conditions.
3.  Background data set used for On-Shore Derecktor SASE Addendum Report, approved by RIDEM and EPA.  95% Upper Prediction Limits from approved background data set.
4.  Chromium is assumed to be in the hexavalent state (conservative assumption).
5.  Data set is for respective sub-area, only.  Historical removal actions do/did not affect this dataset/sub-area.
6.  Surface soil intervals include 0-1, 0-2, and 0.5-1.5 foot intervals

mg/kg - milligram(s) per kilogram. FOD - frequency of detection EPC (Exposure Point Concentration) Types:Max - maximum detection within evaluated sub-area
-- - no value / not applicable PRG  - Preliminary Remediation Goal 95%UCL - 95 percent Upper Confidence Limit for data within evaluated sub-area
ARAR - Applicable or Relevant and Appropriate Requirement Average - average lead concentration used as EPC for evaluated sub-area

FUTURE RESIDENTIAL

Representative
Background Values (3)

FUTURE RESIDENTIAL

Calculated Risk-Based 
PRGs

Subsurface Soil
EPC

Chemical

Surface Soil (6)

EPC

Former Building 234 Area
Soil Data (5)

Candidate Preliminary Remediation Goals (PRGs)

Applicable Rhode Island 
Chemical-Specific ARARs

Selected
PRGs



TABLE 13
    

UPPER PREDICTION LIMITS FOR SELECTED METALS    
BASEWIDE BACKGROUND STUDY    

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND    

Surface Soils
RIDEM Res DEC UPL Statistic Type UPL Statistic Type

Aluminum NC 16020 Nonparametric statistic - 95% UPL 13075 Nonparametric statistic - 95% UPL
Arsenic 7 131 Gamma distributed - 95% WH Approx. Gamma UPL 202 Nonparametric statistic - 95% UPL
Chromium 1400 16 Nonparametric statistic - 95% UPL 18 Normal distribution - 95% UPL
Cobalt NC 8.89 Gamma distributed - 95% WH Approx. Gamma UPL 17 Nonparametric statistic - 95% UPL
Iron NC 24200 Nonparametric statistic - 95% UPL 39173 Lognormal distribution - 95% UPL
Manganese 390 349 Lognormal distribution - 95% UPL 1037 Nonparametric statistic - 95% UPL

NOTES:
1 - Beach and Stissing Silt Loam datasets removed per RIDEM comment.
2 - Mansfield Mucky Silt Loam and Stissing Silt Loam datasets removed per RIDEM comment.
Units are mg/kg.
 NC   =  no criteria
UPL = Upper Prediction Limit

Subsurface Soils



 
 

ATTACHMENT A 
 

PRG CALCULATIONS FOR SOIL 
  



 
 

ATTACHMENT A 
 

PRG CALCULATIONS FOR SOIL 
  



RISK ASSESSMENT SPREADSHEET - CALCULATION OF RISK-BASED CONCENTRATIONS FOR SOIL (PAGE ONE OF TWO)

SITE NAME: FORMER DERECKTOR SHIPYARD, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
EXPOSURE POINT: DERECKTOR

EXPOSURE SCENARIO: HYPOTHETICAL CHILD RESIDENTS
MEDIA: SURFACE/SUBSURFACE SOIL
DATE: OCTOBER 4, 2012

THIS SPREADSHEET CALCULATES SCREENING LEVELS FOR EXPOSURES TO SOIL
VIA INCIDENTAL INGESTION, DERMAL CONTACT, AND INHALATION

RELEVANT EQUATIONS:

Carcinogens TCR
Intakeoral x CSForal + Intakederm x CSFderm + ECair x IUR

Mutagenic TCR
Intakeages 0-2 x ADAFages 0-2 + Intakeages 2-6 x ADAFages 2-6

Noncarcinogens

IR x EF x ED x FI x CF
BW x AT

SA x AF x ABS x EF x ED x CF
BW x AT

ET x EF x ED x [1/PEF + 1/VF]
AT x 24 hours/day

INPUT ASSUMPTIONS:
Child Child

Ages 0 - 2 Ages 2 - 6
General TCR = : 1E-06 Target Cancer Risk

THI = : 1 Target Hazard Index
EF = : 350 350 Exposure Frequency (days/year)
ED =: 2 4 Exposure Duration (years)
BW = : 15 15 Body Weight (kg)
ATc = : 25,550 Averaging time for carcinogenic exposures (days)
ATn = : 730 1,460 Averaging time for noncarcinogenic exposures (days)
CF = : 1.0E-06 Conversion Factor (kg/mg)

ADAF = : Chemical Specific Age Dependent Adjustment Factor
Incidental Ingestion IR = : 200 200 Soil Ingestion Rate (mg/day)

FI = : 1 1 Fraction from contaminated source (unitless)
Dermal Contact SA = : 2,800 2,800 Skin surface available for contact (cm2/day)

AFc = : 0.2 0.2 Soil to skin adherence factor (mg/cm2)
ABS = : Chemical Specific Absorption factor (unitless)

Inhalation ETc = : 24 24 Exposure time (hours/day)
PEF = : 1.10E+10 Particulate emission factor (m3/kg)

VF = : Chemical Specific Volatilization factor (m3/kg)

Cancer Slope Factor Reference Dose ADAF
CHEMICAL ABS Oral Dermal Inhalation Oral Dermal Inhalation

(mg/kg/day)-1 (mg/kg/day)-1 (ug/m3)-1 (mg/kg/day) (mg/kg/day) (mg/m3)
Benzo(a)anthracene 0.13 7.3E-01 7.3E-01 1.1E-04 NA NA NA 10 3
Benzo(a)pyrene 0.13 7.3E+00 7.3E+00 1.1E-03 NA NA NA 10 3
Benzo(b)fluoranthene 0.13 7.3E-01 7.3E-01 1.1E-04 NA NA NA 10 3
Dibenzo(a,h)anthracene 0.13 7.3E+00 7.3E+00 1.2E-03 NA NA NA 10 3
Indeno(1,2,3-cd)pyrene 0.13 7.3E-01 7.3E-01 1.1E-04 NA NA NA 10 3
Arsenic 0.03 1.5E+00 1.5E+00 4.3E-03 3.0E-04 3.0E-04 1.5E-05 1 1
Chromium VI 0 5.0E-01 2.0E+01 8.4E-02 3.0E-03 7.5E-05 1.0E-04 10 3

Carcinogenic Intake Factors Noncarcinogenic Intake Factors
CHEMICAL Oral Dermal Inhalation Oral Dermal Inhalation

(kg/kg/day) (kg/kg/day) (kg/m3) (kg/kg/day) (kg/kg/day) (kg/m3)
Benzo(a)anthracene 5.84E-06 2.13E-06 3.99E-11 1.28E-05 4.65E-06 8.72E-11
Benzo(a)pyrene 5.84E-06 2.13E-06 3.99E-11 1.28E-05 4.65E-06 8.72E-11
Benzo(b)fluoranthene 5.84E-06 2.13E-06 3.99E-11 1.28E-05 4.65E-06 8.72E-11
Dibenzo(a,h)anthracene 5.84E-06 2.13E-06 3.99E-11 1.28E-05 4.65E-06 8.72E-11
Indeno(1,2,3-cd)pyrene 5.84E-06 2.13E-06 3.99E-11 1.28E-05 4.65E-06 8.72E-11
Arsenic 1.10E-06 9.21E-08 7.47E-12 1.28E-05 1.07E-06 8.72E-11
Chromium VI 5.84E-06 0.00E+00 3.99E-11 1.28E-05 0.00E+00 8.72E-11

Soil Concentration
CHEMICAL Carcinogenic Noncarcinogenic

(mg/kg) (mg/kg)
Benzo(a)anthracene 0.17 NA
Benzo(a)pyrene 0.017 NA
Benzo(b)fluoranthene 0.17 NA
Dibenzo(a,h)anthracene 0.017 NA
Indeno(1,2,3-cd)pyrene 0.17 NA
Arsenic 0.56 22
Chromium VI 0.34 235

Ages 2 - 6

Intakeoral =

Intakederm =

ECair =

PRGsoil =

PRGsoil =

DefinitionParameter

Ages 0 - 2



RISK ASSESSMENT SPREADSHEET - CALCULATION OF RISK-BASED CONCENTRATIONS FOR SOIL (PAGE TWO OF TWO)

CALCULATION OF AMBIENT AIR CONCENTRATION
SOURCE: U.S. EPA SOIL SCREENING GUIDANCE

Purpose: To calculate ambient air concentrations resulting from fugitive dust and volatilization from soil.

Relevant Equations:

Cair = Cs x (1/PEF + 1/VF)

Q/C x (3.14 x DA x T)1/2 x 10-4 m2/cm2 3600
2 x pb x DA 0.036 x (1-V) x (Um/Ut)

3 x F(x)

[(qa10/3 x Di x H + qw10/3 x Dw)/n2)]
pb x Kd + qw + qa x H

Csat = S/pb x (Kd x pb +qw + H x qa)

INPUT PARAMTERS
Parameter Value Definition
Q/C = : 73.95045 Inverse of mean conc. at center of source (g/m2-s per kg/m3).
T = : 9.5E+08 Exposure interval (seconds).
pb = : 1.5 Dry soil bulk density (g/cm3).
ps = : 2.65 soil particle density (g/cm3).
n = : 0.434 Total soil porosity (Lpore/Lsoil).
qw = : 0.15 Water-filled soil porosity (Lpore/Lsoil).
qa = : 0.284 Air-filled soil porosity (Lair/Lsoil).
Di = : Chemical specific Diffusivity in air (cm2/sec).
H' = : Chemical specific Dimensionless Henry's Law Constant.
Dw = : Chemical specific Diffusivity in water (cm2/sec).
DA = : Chemical specific Apparent diffusivity (cm2/sec).
Kd = : Chemical specific Soil-water partition coefficient (cm3/g).
Koc = : Chemical specific Soil organic carbon partition coefficient (cm3/g).
foc = : 0.006 Fraction organic carbon in soil (g/g).

Chemical Properties Intermediate Calculations
Chemical Volatile Koc Di Dw S H' Kd Da VF Csat

(cm3/g) (cm2/sec) (cm2/sec) (mg/L) (cm3/g) (cm2/sec) (m3/kg) (mg/kg)
Surface Soil
Benzo(a)anthracene N NA NA NA NA NA NA NA 1E+99 NA
Benzo(a)pyrene N NA NA NA NA NA NA NA 1E+99 NA
Benzo(b)fluoranthene N NA NA NA NA NA NA NA 1E+99 NA
Dibenzo(a,h)anthracene N NA NA NA NA NA NA NA 1E+99 NA
Indeno(1,2,3-cd)pyrene N NA NA NA NA NA NA NA 1E+99 NA
Arsenic N NA NA NA NA NA NA NA 1E+99 NA
Chromium VI N NA NA NA NA NA NA NA 1E+99 NA

VF = PEF =

DA =



RISK ASSESSMENT SPREADSHEET - CALCULATION OF RISK-BASED CONCENTRATIONS FOR SOIL (PAGE ONE OF THREE)

SITE NAME: FORMER DERECKTOR SHIPYARD, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
EXPOSURE POINT: DERECKTOR

EXPOSURE SCENARIO: HYPOTHETICAL LIFELONG RESIDENTS
MEDIA: SURFACE/SUBSURFACE SOIL
DATE: OCTOBER 4, 2012

THIS SPREADSHEET CALCULATES SCREENING LEVELS FOR EXPOSURES TO SOIL
VIA INCIDENTAL INGESTION, DERMAL CONTACT, AND INHALATION

RELEVANT EQUATIONS:

Carcinogens TCR
Intakeoral x CSForal + Intakederm x CSFderm + ECair x IUR

Mutagenic TCR
Intakeages 0-2 x ADAFages 0-2 + Intakeages 2-6 x ADAFages 2-6 + Intakeages 6-16 x ADAFages 6-16 + Intakeages > 16 x ADAFages >16

Noncarcinogens

IR x EF x ED x FI x CF
BW x AT

SA x AF x ABS x EF x ED x CF
BW x AT

ET x EF x ED x [1/PEF + 1/VF]
AT x 24 hours/day

INPUT ASSUMPTIONS:
Child Child Adult Adult Definition

Parameter Ages 0 - 2 Ages 2 - 6 Ages 6 - 16 Ages > 16
General TCR = : 1E-06 Target Cancer Risk

THI = : 1 Target Hazard Index
EF = : 350 350 350 350 Exposure Frequency (days/year)
ED =: 2 4 10 14 Exposure Duration (years)
BW = : 15 15 70 70 Body Weight (kg)
ATc = : 25,550 Averaging time for carcinogenic exposures (days)
ATn = : 730 1,460 3,650 5,110 Averaging time for noncarcinogenic exposures (days)
CF = : 1.0E-06 Conversion Factor (kg/mg)

ADAF = : Chemical Specific Age Dependent Adjustment Factor
Incidental Ingestion IR = : 200 200 100 100 Soil Ingestion Rate (mg/day)

FI = : 1 1 1 1 Fraction from contaminated source (unitless)
Dermal Contact SA = : 2,800 2,800 5,700 5,700 Skin surface available for contact (cm2/day)

AFc = : 0.2 0.2 0.07 0.07 Soil to skin adherence factor (mg/cm2)
ABS = : Chemical Specific Absorption factor (unitless)

Inhalation ETc = : 24 24 24 24 Exposure time (hours/day)
PEF = : 1.10E+10 Particulate emission factor (m3/kg)

VF = : Chemical Specific Volatilization factor (m3/kg)

Cancer Slope Factor Reference Dose
CHEMICAL ABS Oral Dermal Inhalation Oral Dermal Inhalation

(mg/kg/day)-1 (mg/kg/day)-1 (ug/m3)-1 (mg/kg/day) (mg/kg/day) (mg/m3)
Benzo(a)anthracene 0.13 7.3E-01 7.3E-01 1.1E-04 NA NA NA
Benzo(a)pyrene 0.13 7.3E+00 7.3E+00 1.1E-03 NA NA NA
Benzo(b)fluoranthene 0.13 7.3E-01 7.3E-01 1.1E-04 NA NA NA
Benzo(k)fluoranthene 0.13 7.3E-02 7.3E-02 1.1E-04 NA NA NA
Dibenzo(a,h)anthracene 0.13 7.3E+00 7.3E+00 1.2E-03 NA NA NA
Indeno(1,2,3-cd)pyrene 0.13 7.3E-01 7.3E-01 1.1E-04 NA NA NA
Total Aroclors 0.14 2.0E+00 2.0E+00 5.7E-04 NA NA NA
Arsenic 0.03 1.5E+00 1.5E+00 4.3E-03 3.0E-04 3.0E-04 1.5E-05
Chromium VI 0 5.0E-01 2.0E+01 8.4E-02 3.0E-03 7.5E-05 1.0E-04

Age Dependent Adjustment Factor
CHEMICAL Ages 0 - 2 Ages 2 - 6 Ages 6 - 16 Ages >16

Benzo(a)anthracene 10 3 3 1
Benzo(a)pyrene 10 3 3 1
Benzo(b)fluoranthene 10 3 3 1
Benzo(k)fluoranthene 10 3 3 1
Dibenzo(a,h)anthracene 10 3 3 1
Indeno(1,2,3-cd)pyrene 10 3 3 1
Total Aroclors 1 1 1 1
Arsenic 1 1 1 1
Chromium VI 10 3 3 1

Intakeoral =

Intakederm =

ECair =

PRGsoil =

PRGsoil =



RISK ASSESSMENT SPREADSHEET - CALCULATION OF RISK-BASED CONCENTRATIONS FOR SOIL (PAGE TWO OF THREE)

SITE NAME: FORMER DERECKTOR SHIPYARD, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
EXPOSURE POINT: DERECKTOR

EXPOSURE SCENARIO: HYPOTHETICAL LIFELONG RESIDENTS
MEDIA: SURFACE/SUBSURFACE SOIL
DATE: OCTOBER 4, 2012

Carcinogenic Intake Factors Noncarcinogenic Intake Factors
CHEMICAL Oral Dermal Inhalation Oral Dermal Inhalation

(kg/kg/day) (kg/kg/day) (kg/m3) (kg/kg/day) (kg/kg/day) (kg/m3)
Benzo(a)anthracene 6.71E-06 2.57E-06 9.46E-11 1.28E-05 4.65E-06 8.72E-11
Benzo(a)pyrene 6.71E-06 2.57E-06 9.46E-11 1.28E-05 4.65E-06 8.72E-11
Benzo(b)fluoranthene 6.71E-06 2.57E-06 9.46E-11 1.28E-05 4.65E-06 8.72E-11
Benzo(k)fluoranthene 6.71E-06 2.57E-06 9.46E-11 1.28E-05 4.65E-06 8.72E-11
Dibenzo(a,h)anthracene 6.71E-06 2.57E-06 9.46E-11 1.28E-05 4.65E-06 8.72E-11
Indeno(1,2,3-cd)pyrene 6.71E-06 2.57E-06 9.46E-11 1.28E-05 4.65E-06 8.72E-11
Total Aroclors 1.57E-06 6.92E-07 3.74E-11 1.28E-05 5.01E-06 8.72E-11
Arsenic 1.57E-06 1.48E-07 3.74E-11 1.28E-05 1.07E-06 8.72E-11
Chromium VI 6.71E-06 0.00E+00 9.46E-11 1.28E-05 0.00E+00 8.72E-11

Soil Concentration
CHEMICAL Carcinogenic Noncarcinogenic

(mg/kg) (mg/kg)(1)

Benzo(a)anthracene 0.15 NA
Benzo(a)pyrene 0.015 NA
Benzo(b)fluoranthene 0.15 NA
Benzo(k)fluoranthene 1.5 NA
Dibenzo(a,h)anthracene 0.015 NA
Indeno(1,2,3-cd)pyrene 0.15 NA
Total Aroclors 0.22 NA
Arsenic 0.39 22
Chromium VI 0.30 235

1 - Noncarcinogenic concentration is based on the child resident.



RISK ASSESSMENT SPREADSHEET - CALCULATION OF RISK-BASED CONCENTRATIONS FOR SOIL (PAGE THREE OF THREE)

CALCULATION OF AMBIENT AIR CONCENTRATION
SOURCE: U.S. EPA SOIL SCREENING GUIDANCE

Purpose: To calculate ambient air concentrations resulting from fugitive dust and volatilization from soil.

Relevant Equations:

Cair = Cs x (1/PEF + 1/VF)

Q/C x (3.14 x DA x T)1/2 x 10-4 m2/cm2 3600
2 x pb x DA 0.036 x (1-V) x (Um/Ut)

3 x F(x)

[(qa10/3 x Di x H + qw10/3 x Dw)/n2)]
pb x Kd + qw + qa x H

Csat = S/pb x (Kd x pb +qw + H x qa)

INPUT PARAMTERS
Parameter Value Definition
Q/C = : 73.95045 Inverse of mean conc. at center of source (g/m2-s per kg/m3).
T = : 9.5E+08 Exposure interval (seconds).
pb = : 1.5 Dry soil bulk density (g/cm3).
ps = : 2.65 soil particle density (g/cm3).
n = : 0.434 Total soil porosity (Lpore/Lsoil).
qw = : 0.15 Water-filled soil porosity (Lpore/Lsoil).
qa = : 0.284 Air-filled soil porosity (Lair/Lsoil).
Di = : Chemical specific Diffusivity in air (cm2/sec).
H' = : Chemical specific Dimensionless Henry's Law Constant.
Dw = : Chemical specific Diffusivity in water (cm2/sec).
DA = : Chemical specific Apparent diffusivity (cm2/sec).
Kd = : Chemical specific Soil-water partition coefficient (cm3/g).
Koc = : Chemical specific Soil organic carbon partition coefficient (cm3/g).
foc = : 0.006 Fraction organic carbon in soil (g/g).

Chemical Properties Intermediate Calculations
Chemical Volatile Koc Di Dw S H' Kd Da VF Csat

(cm3/g) (cm2/sec) (cm2/sec) (mg/L) (cm3/g) (cm2/sec) (m3/kg) (mg/kg)
Surface Soil
Benzo(a)anthracene N NA NA NA NA NA NA NA 1E+99 NA
Benzo(a)pyrene N NA NA NA NA NA NA NA 1E+99 NA
Benzo(b)fluoranthene N NA NA NA NA NA NA NA 1E+99 NA
Benzo(k)fluoranthene N NA NA NA NA NA NA NA 1E+99 NA
Dibenzo(a,h)anthracene N NA NA NA NA NA NA NA 1E+99 NA
Indeno(1,2,3-cd)pyrene N NA NA NA NA NA NA NA 1E+99 NA
Total Aroclors N NA NA NA NA NA NA NA 1E+99 NA
Arsenic N NA NA NA NA NA NA NA 1E+99 NA
Chromium VI N NA NA NA NA NA NA NA 1E+99 NA

VF =

DA =

PEF =
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Attachment B - ProUCL Outputs Page 1 of 153

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

A B C D E F G H I J K L

   95% WH Approx. Gamma UTL with   90% Coverage 19063
   95% HW Approx. Gamma UTL with   90% Coverage 19882

   95% WH Approx. Gamma UPL 18681 Upper Threshold Limit Based upon IQR 21663
   95% HW Approx. Gamma UPL 19446

99% Percentile 24174    95% UPL 13890
   95% Chebyshev UPL 26045

90% Percentile 15662    95% Percentile Bootstrap UTL with   90% Coverage 13820
95% Percentile 18362    95% BCA Bootstrap UTL with   90% Coverage 13820

Assuming Gamma Distribution    95% UTL with   90% Coverage 13800

5% K-S Critical Value 0.161 99% Percentile 13942
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.75 90% Percentile 13530
K-S Test Statistic 0.202 95% Percentile 13800

A-D Test Statistic 1.214 Nonparametric Statistics

MLE of Standard Deviation 4909
nu star 205.2

Theta Star 2654
MLE of Mean 9079

Gamma Distribution Test Data Distribution Test
k star 3.42 Data appear Normal at 5% Significance Level

95% Percentile (z) 15377 95% Percentile (z) 22024
99% Percentile (z) 17987 99% Percentile (z) 33668

   95% UPL (t) 15693    95% UPL (t) 23183
90% Percentile (z) 13986 90% Percentile (z) 17564

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 15883    95% UTL with   90% Coverage 23913

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics
Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.929 Shapiro Wilk Test Statistic 0.818

Coefficient of Variation 0.422
Skewness -0.512

Mean 9079 Mean 8.975
SD 3829 SD 0.623

Median 9950 Median 9.205
Third Quartile 12250 Third Quartile 9.413

Second Largest 13800 Second Largest 9.532
First Quartile 5975 First Quartile 8.693

Minimum 943 Minimum 6.849
Maximum 14000 Maximum 9.547

Tolerance Factor 1.777

Raw Statistics Log-Transformed Statistics

M|MG/KG|ALUMINUM| (br_na)

General Statistics
Total Number of Observations 30 Number of Distinct Observations 28

Different or Future K Values   1
mber of Bootstrap Operations   2000

Full Precision   OFF
Confidence Coefficient   95%

Coverage   90%

General Background Statistics for Data Sets with Non-Detects
User Selected Options

From File   Sheet1.wst
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66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130

A B C D E F G H I J K L

Raw Statistics Log-Transformed Statistics
Minimum 3710 Minimum 8.219

Total Number of Observations 115 Number of Distinct Observations 86
Tolerance Factor 1.506

M|MG/KG|ALUMINUM| (so_ss)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 12854
   95% HW Approx. Gamma UTL with   90% Coverage 12882

   95% WH Approx. Gamma UPL 13123 Upper Threshold Limit Based upon IQR 14379
   95% HW Approx. Gamma UPL 13159

99% Percentile 14439    95% UPL 13075
   95% Chebyshev UPL 17109

90% Percentile 12431    95% Percentile Bootstrap UTL with   90% Coverage 12420
95% Percentile 13107    95% BCA Bootstrap UTL with   90% Coverage 12420

Assuming Gamma Distribution    95% UTL with   90% Coverage 12400

5% K-S Critical Value 0.0892 99% Percentile 14002
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.75 90% Percentile 12030
K-S Test Statistic 0.137 95% Percentile 12625

A-D Test Statistic 1.035 Nonparametric Statistics

MLE of Standard Deviation 1615
nu star 8157

Theta Star 252.9
MLE of Mean 10315

Gamma Distribution Test Data Distribution Test
k star 40.78 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 12866 95% Percentile (z) 13229
99% Percentile (z) 13923 99% Percentile (z) 14738

   95% UPL (t) 12903    95% UPL (t) 13279
90% Percentile (z) 12302 90% Percentile (z) 12489

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 12678    95% UTL with   90% Coverage 12978

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.116 Lilliefors Test Statistic 0.146

Skewness -0.229

Background Statistics

SD 1551 SD 0.159
Coefficient of Variation 0.15

Third Quartile 11300 Third Quartile 9.333
Mean 10315 Mean 9.229

First Quartile 9248 First Quartile 9.132
Median 10500 Median 9.259

Maximum 14200 Maximum 9.561
Second Largest 14000 Second Largest 9.547

Raw Statistics Log-Transformed Statistics
Minimum 5520 Minimum 8.616

Total Number of Observations 100 Number of Distinct Observations 61
Tolerance Factor 1.524

M|MG/KG|ALUMINUM| (so_sb)

General Statistics
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131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195

A B C D E F G H I J K L

SD of Detected 0.0212 SD of Detected 0.0397
Minimum Non-Detect 0.49 Minimum Non-Detect -0.713

Maximum Detected 0.55 Maximum Detected -0.598
Mean of Detected 0.535 Mean of Detected -0.626

Raw Statistics Log-transformed Statistics
Minimum Detected 0.52 Minimum Detected -0.654

Warning: Data set has only 2 Detected Values.
This is not enough to compute meaningful and reliable test statistics and estimates.

No statistics will be produced!

Tolerance Factor 1.777 Percent Non-Detects 93.33%

Number of Valid Data 30 Number of Detected Data 2
Number of Distinct Detected Data 2 Number of Non-Detect Data 28

M|MG/KG|ANTIMONY| (br_na)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 17254
   95% HW Approx. Gamma UTL with   90% Coverage 17489

   95% WH Approx. Gamma UPL 18081 Upper Threshold Limit Based upon IQR 19730
   95% HW Approx. Gamma UPL 18378

99% Percentile 21871    95% UPL 16020
   95% Chebyshev UPL 25656

90% Percentile 16168    95% Percentile Bootstrap UTL with   90% Coverage 15500
95% Percentile 18027    95% BCA Bootstrap UTL with   90% Coverage 15500

Assuming Gamma Distribution    95% UTL with   90% Coverage 15500

5% K-S Critical Value 0.0856 99% Percentile 17058
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.753 90% Percentile 15160
K-S Test Statistic 0.159 95% Percentile 15650

A-D Test Statistic 4.181 Nonparametric Statistics

MLE of Standard Deviation 3836
nu star 1911

Theta Star 1331
MLE of Mean 11056

Gamma Distribution Test Data Distribution Test
k star 8.307 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 16542 95% Percentile (z) 19389
99% Percentile (z) 18814 99% Percentile (z) 25083

   95% UPL (t) 16611    95% UPL (t) 19541
90% Percentile (z) 15330 90% Percentile (z) 16902

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 16079    95% UTL with   90% Coverage 18399

Lilliefors Critical Value 0.0826 Lilliefors Critical Value 0.0826
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.106 Lilliefors Test Statistic 0.188

Skewness -0.513

Background Statistics

SD 3335 SD 0.378
Coefficient of Variation 0.302

Third Quartile 13550 Third Quartile 9.514
Mean 11056 Mean 9.251

First Quartile 9430 First Quartile 9.152
Median 11000 Median 9.306

Maximum 17900 Maximum 9.793
Second Largest 17100 Second Largest 9.747
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k star     N/A    

Median     N/A    95% Percentile (z) 0.537
SD     N/A    99% Percentile (z) 0.543

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 0.538
Mean     N/A    90% Percentile (z) 0.534

   95% KM UTL with    90% Coverage 0.538
Assuming Gamma Distribution    95% KM Chebyshev UPL 0.561

5% K-S Critical Value     N/A    SD 0.00862
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00368

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method
K-S Test Statistic     N/A    Mean 0.523

A-D Test Statistic     N/A    Nonparametric Statistics

Theta Star     N/A    
nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

95% Percentile (z)     N/A    
99% Percentile (z)     N/A    

   95% UPL (t)     N/A    
90% Percentile (z)     N/A    

SD in Log Scale     N/A    
   95% UTL   90% Coverage     N/A    

SD in Original Scale     N/A    
Mean in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale     N/A    

99% Percentile (z) 0.935 99% Percentile (z) 1.078

90% Percentile (z) 0.721 90% Percentile (z) 0.708
95% Percentile (z) 0.795 95% Percentile (z) 0.82

   95% UTL   90% Coverage 0.822    95% UTL   90% Coverage 0.864
   95% UPL (t) 0.812    95% UPL (t) 0.847

Mean 0.458 Mean (Log Scale) -0.862
SD 0.205 SD (Log Scale) 0.403

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic     N/A    Shapiro Wilk Test Statistic     N/A    

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.
However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 30
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Maximum Non-Detect 2.5 Maximum Non-Detect 0.916
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Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 68.34    95% UTL with   90% Coverage 198.2

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.906 Shapiro Wilk Test Statistic 0.878

Skewness 0.548

Background Statistics

SD 23.02 SD 1.468
Coefficient of Variation 0.839

Third Quartile 45.55 Third Quartile 3.819
Mean 27.43 Mean 2.681

First Quartile 7.575 First Quartile 2.024
Median 21.85 Median 3.082

Maximum 78.8 Maximum 4.367
Second Largest 68.8 Second Largest 4.231

Raw Statistics Log-Transformed Statistics
Minimum 0.23 Minimum -1.47

Total Number of Observations 30 Number of Distinct Observations 30
Tolerance Factor 1.777

M|MG/KG|ARSENIC| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable M|MG/KG|ANTIMONY| (so_ss) was not processed!

Number of Valid Data 115 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 115

M|MG/KG|ANTIMONY| (so_ss)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable M|MG/KG|ANTIMONY| (so_sb) was not processed!

General Statistics
Number of Valid Data 100 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 100

Note: DL/2 is not a recommended method.

M|MG/KG|ANTIMONY| (so_sb)

95% Percentile     N/A    
99% Percentile     N/A    

   95% WH Approx. Gamma UTL with    90% Coverage     N/A    
90% Percentile     N/A       95% HW Approx. Gamma UTL with   90% Coverage     N/A    

Nu star     N/A       95% Wilson Hilferty (WH) Approx. Gamma UPL     N/A    
   95% Percentile of Chisquare (2k)     N/A       95% Hawkins Wixley (HW) Approx. Gamma UPL     N/A    

Theta star     N/A    Gamma ROS Limits with Extrapolated Data
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Theta Star 6.329
MLE of Mean 11.03

Gamma Distribution Test Data Distribution Test
k star 1.743 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 25.77 95% Percentile (z) 29.94
99% Percentile (z) 31.87 99% Percentile (z) 51.37

   95% UPL (t) 25.98    95% UPL (t) 30.51
90% Percentile (z) 22.51 90% Percentile (z) 22.45

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 24.68    95% UTL with   90% Coverage 27.21

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.16 Lilliefors Test Statistic 0.116

Skewness 1.514

Background Statistics

SD 8.957 SD 0.792
Coefficient of Variation 0.812

Third Quartile 16.3 Third Quartile 2.791
Mean 11.03 Mean 2.096

First Quartile 4.3 First Quartile 1.458
Median 7.85 Median 2.06

Maximum 43.6 Maximum 3.775
Second Largest 42.6 Second Largest 3.752

Raw Statistics Log-Transformed Statistics
Minimum 1.9 Minimum 0.642

Total Number of Observations 100 Number of Distinct Observations 76
Tolerance Factor 1.524

M|MG/KG|ARSENIC| (so_sb)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 92.46
   95% HW Approx. Gamma UTL with   90% Coverage 102.6

   95% WH Approx. Gamma UPL 89.35 Upper Threshold Limit Based upon IQR 102.5
   95% HW Approx. Gamma UPL 98.62

99% Percentile 136.9    95% UPL 73.3
   95% Chebyshev UPL 129.4

90% Percentile 65.65    95% Percentile Bootstrap UTL with   90% Coverage 69.8
95% Percentile 86.92    95% BCA Bootstrap UTL with   90% Coverage 68.8

Assuming Gamma Distribution    95% UTL with   90% Coverage 68.8

5% K-S Critical Value 0.165 99% Percentile 75.9
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.779 90% Percentile 55.39
K-S Test Statistic 0.138 95% Percentile 65.16

A-D Test Statistic 0.548 Nonparametric Statistics

MLE of Standard Deviation 29.68
nu star 51.24

Theta Star 32.12
MLE of Mean 27.43

Gamma Distribution Test Data Distribution Test
k star 0.854 Data appear Gamma Distributed at 5% Significance Level

95% Percentile (z) 65.3 95% Percentile (z) 163.3
99% Percentile (z) 80.99 99% Percentile (z) 443.9

   95% UPL (t) 67.19    95% UPL (t) 184.2
90% Percentile (z) 56.93 90% Percentile (z) 95.79
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5% K-S Critical Value 0.0871 99% Percentile 23.36
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.769 90% Percentile 12.96
K-S Test Statistic 0.0608 95% Percentile 15.39

A-D Test Statistic 0.587 Nonparametric Statistics

MLE of Standard Deviation 5.715
nu star 362.3

Theta Star 4.553
MLE of Mean 7.172

Gamma Distribution Test Data Distribution Test
k star 1.575 Data appear Gamma Distributed at 5% Significance Level

95% Percentile (z) 19.8 95% Percentile (z) 20.52
99% Percentile (z) 25.04 99% Percentile (z) 36.53

   95% UPL (t) 19.96    95% UPL (t) 20.88
90% Percentile (z) 17.01 90% Percentile (z) 15.09

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 18.74    95% UTL with   90% Coverage 18.24

Lilliefors Critical Value 0.0826 Lilliefors Critical Value 0.0826
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.204 Lilliefors Test Statistic 0.0836

Skewness 5.491

Background Statistics

SD 7.679 SD 0.847
Coefficient of Variation 1.071

Third Quartile 9.45 Third Quartile 2.246
Mean 7.172 Mean 1.629

First Quartile 3 First Quartile 1.099
Median 5.8 Median 1.758

Maximum 71.7 Maximum 4.272
Second Largest 23.5 Second Largest 3.157

Raw Statistics Log-Transformed Statistics
Minimum 0.83 Minimum -0.186

Total Number of Observations 115 Number of Distinct Observations 83
Tolerance Factor 1.506

M|MG/KG|ARSENIC| (so_ss)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 25.17
   95% HW Approx. Gamma UTL with   90% Coverage 25.5

   95% WH Approx. Gamma UPL 27.31 Upper Threshold Limit Based upon IQR 34.3
   95% HW Approx. Gamma UPL 27.84

99% Percentile 38.93    95% UPL 28.71
   95% Chebyshev UPL 50.27

90% Percentile 22.17    95% Percentile Bootstrap UTL with   90% Coverage 24.64
95% Percentile 27.35    95% BCA Bootstrap UTL with   90% Coverage 24.64

Assuming Gamma Distribution    95% UTL with   90% Coverage 24.6

5% K-S Critical Value 0.0908 99% Percentile 42.61
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.767 90% Percentile 22.67
K-S Test Statistic 0.139 95% Percentile 25.2

A-D Test Statistic 1.691 Nonparametric Statistics

MLE of Standard Deviation 8.356
nu star 348.6
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   95% WH Approx. Gamma UTL with   90% Coverage 11.88
   95% HW Approx. Gamma UTL with   90% Coverage 12.03

   95% WH Approx. Gamma UPL 11.56 Upper Threshold Limit Based upon IQR 12.58
   95% HW Approx. Gamma UPL 11.68

99% Percentile 16.35    95% UPL 15.76
   95% Chebyshev UPL 22.77

90% Percentile 9.192    95% Percentile Bootstrap UTL with   90% Coverage 12.99
95% Percentile 11.4    95% BCA Bootstrap UTL with   90% Coverage 12.2

Assuming Gamma Distribution    95% UTL with   90% Coverage 12.2

5% K-S Critical Value 0.162 99% Percentile 17.81
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.76 90% Percentile 8.92
K-S Test Statistic 0.177 95% Percentile 10.81

A-D Test Statistic 1.04 Nonparametric Statistics

MLE of Standard Deviation 3.519
nu star 98.47

Theta Star 2.747
MLE of Mean 4.509

Gamma Distribution Test Data Distribution Test
k star 1.641 Data appear Lognormal at 5% Significance Level

95% Percentile (z) 11.29 95% Percentile (z) 11.6
99% Percentile (z) 14.1 99% Percentile (z) 19.46

   95% UPL (t) 11.63    95% UPL (t) 12.35
90% Percentile (z) 9.79 90% Percentile (z) 8.807

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 11.83    95% UTL with   90% Coverage 12.83

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.754 Shapiro Wilk Test Statistic 0.947

Skewness 2.224

Background Statistics

SD 4.121 SD 0.759
Coefficient of Variation 0.914

Third Quartile 6.125 Third Quartile 1.809
Mean 4.509 Mean 1.203

First Quartile 1.825 First Quartile 0.601
Median 2.65 Median 0.973

Maximum 20.1 Maximum 3.001
Second Largest 12.2 Second Largest 2.501

Raw Statistics Log-Transformed Statistics
Minimum 0.96 Minimum -0.0408

Total Number of Observations 30 Number of Distinct Observations 27
Tolerance Factor 1.777

M|MG/KG|BARIUM| (br_na)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 16.47
   95% HW Approx. Gamma UTL with   90% Coverage 16.66

   95% WH Approx. Gamma UPL 18.08 Upper Threshold Limit Based upon IQR 19.13
   95% HW Approx. Gamma UPL 18.41

99% Percentile 26.51    95% UPL 16.46
   95% Chebyshev UPL 40.79

90% Percentile 14.77    95% Percentile Bootstrap UTL with   90% Coverage 14.5
95% Percentile 18.38    95% BCA Bootstrap UTL with   90% Coverage 14.5

Assuming Gamma Distribution    95% UTL with   90% Coverage 14.5



Attachment B - ProUCL Outputs Page 9 of 153

521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585

A B C D E F G H I J K L

Total Number of Observations 115 Number of Distinct Observations 100
Tolerance Factor 1.506

M|MG/KG|BARIUM| (so_ss)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 35.31
   95% HW Approx. Gamma UTL with   90% Coverage 35.39

   95% WH Approx. Gamma UPL 36.39 Upper Threshold Limit Based upon IQR 40.61
   95% HW Approx. Gamma UPL 36.5

99% Percentile 41.71    95% UPL 38.64
   95% Chebyshev UPL 52.19

90% Percentile 33.64    95% Percentile Bootstrap UTL with   90% Coverage 36.69
95% Percentile 36.32    95% BCA Bootstrap UTL with   90% Coverage 36.69

Assuming Gamma Distribution    95% UTL with   90% Coverage 36.6

5% K-S Critical Value 0.0893 99% Percentile 41.22
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.75 90% Percentile 33.91
K-S Test Statistic 0.0691 95% Percentile 37.56

A-D Test Statistic 0.308 Nonparametric Statistics

MLE of Standard Deviation 6.014
nu star 3651

Theta Star 1.408
MLE of Mean 25.7

Gamma Distribution Test Data Distribution Test
k star 18.26 Data appear Gamma Distributed at 5% Significance Level

95% Percentile (z) 35.64 95% Percentile (z) 36.69
99% Percentile (z) 39.77 99% Percentile (z) 43

   95% UPL (t) 35.79    95% UPL (t) 36.89
90% Percentile (z) 33.45 90% Percentile (z) 33.71

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 34.91    95% UTL with   90% Coverage 35.67

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.1 Lilliefors Test Statistic 0.0543

Skewness 0.64

Background Statistics

SD 6.047 SD 0.233
Coefficient of Variation 0.235

Third Quartile 29.18 Third Quartile 3.373
Mean 25.7 Mean 3.22

First Quartile 21.55 First Quartile 3.07
Median 24.9 Median 3.215

Maximum 42.9 Maximum 3.759
Second Largest 41.2 Second Largest 3.718

Raw Statistics Log-Transformed Statistics
Minimum 13.6 Minimum 2.61

Total Number of Observations 100 Number of Distinct Observations 83
Tolerance Factor 1.524

M|MG/KG|BARIUM| (so_sb)

General Statistics
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SD 0.242 SD 0.793

Third Quartile 0.613 Third Quartile -0.49
Mean 0.406 Mean -1.149

First Quartile 0.163 First Quartile -1.824
Median 0.443 Median -0.814

Maximum 0.869 Maximum -0.14
Second Largest 0.75 Second Largest -0.288

Raw Statistics Log-Transformed Statistics
Minimum 0.065 Minimum -2.733

Total Number of Observations 30 Number of Distinct Observations 30
Tolerance Factor 1.777

M|MG/KG|BERYLLIUM| (br_na)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 53.67
   95% HW Approx. Gamma UTL with   90% Coverage 54.84

   95% WH Approx. Gamma UPL 57.2 Upper Threshold Limit Based upon IQR 63.1
   95% HW Approx. Gamma UPL 58.72

99% Percentile 73.76    95% UPL 51.26
   95% Chebyshev UPL 86.01

90% Percentile 49.1    95% Percentile Bootstrap UTL with   90% Coverage 48.7
95% Percentile 56.97    95% BCA Bootstrap UTL with   90% Coverage 49.58

Assuming Gamma Distribution    95% UTL with   90% Coverage 48.7

5% K-S Critical Value 0.0859 99% Percentile 59.86
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.756 90% Percentile 47.14
K-S Test Statistic 0.1 95% Percentile 50.45

A-D Test Statistic 1.743 Nonparametric Statistics

MLE of Standard Deviation 14.67
nu star 925.5

Theta Star 7.315
MLE of Mean 29.43

Gamma Distribution Test Data Distribution Test
k star 4.024 Data appear Normal at 5% Significance Level

95% Percentile (z) 50.69 95% Percentile (z) 64.73
99% Percentile (z) 59.5 99% Percentile (z) 94.54

   95% UPL (t) 50.96    95% UPL (t) 65.48
90% Percentile (z) 46 90% Percentile (z) 52.9

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 48.9    95% UTL with   90% Coverage 59.93

Lilliefors Critical Value 0.0826 Lilliefors Critical Value 0.0826
Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.0483 Lilliefors Test Statistic 0.132

Skewness 0.136

Background Statistics

SD 12.92 SD 0.556
Coefficient of Variation 0.439

Third Quartile 37.3 Third Quartile 3.619
Mean 29.43 Mean 3.256

First Quartile 20.1 First Quartile 3.001
Median 28.4 Median 3.346

Maximum 61 Maximum 4.111
Second Largest 60.6 Second Largest 4.104

Raw Statistics Log-Transformed Statistics
Minimum 6.3 Minimum 1.841
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Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.0553 Lilliefors Test Statistic 0.0552

Skewness 0.537

Background Statistics

SD 0.105 SD 0.225
Coefficient of Variation 0.226

Third Quartile 0.533 Third Quartile -0.63
Mean 0.466 Mean -0.788

First Quartile 0.384 First Quartile -0.958
Median 0.46 Median -0.777

Maximum 0.78 Maximum -0.248
Second Largest 0.76 Second Largest -0.274

Raw Statistics Log-Transformed Statistics
Minimum 0.28 Minimum -1.273

Total Number of Observations 100 Number of Distinct Observations 46
Tolerance Factor 1.524

M|MG/KG|BERYLLIUM| (so_sb)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 1.02
   95% HW Approx. Gamma UTL with   90% Coverage 1.067

   95% WH Approx. Gamma UPL 0.994 Upper Threshold Limit Based upon IQR 1.287
   95% HW Approx. Gamma UPL 1.038

99% Percentile 1.355    95% UPL 0.804
   95% Chebyshev UPL 1.477

90% Percentile 0.792    95% Percentile Bootstrap UTL with   90% Coverage 0.762
95% Percentile 0.967    95% BCA Bootstrap UTL with   90% Coverage 0.762

Assuming Gamma Distribution    95% UTL with   90% Coverage 0.75

5% K-S Critical Value 0.162 99% Percentile 0.834
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.757 90% Percentile 0.683
K-S Test Statistic 0.167 95% Percentile 0.741

A-D Test Statistic 1.124 Nonparametric Statistics

MLE of Standard Deviation 0.289
nu star 118.5

Theta Star 0.206
MLE of Mean 0.406

Gamma Distribution Test Data Distribution Test
k star 1.976 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 0.803 95% Percentile (z) 1.169
99% Percentile (z) 0.968 99% Percentile (z) 2.008

   95% UPL (t) 0.823    95% UPL (t) 1.248
90% Percentile (z) 0.716 90% Percentile (z) 0.876

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 0.835    95% UTL with   90% Coverage 1.298

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.921 Shapiro Wilk Test Statistic 0.882

Skewness 0.0321

Background Statistics

Coefficient of Variation 0.595
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   95% UPL (t) 0.583    95% UPL (t) 0.659
90% Percentile (z) 0.533 90% Percentile (z) 0.567

SD 0.129 SD (Log Scale) 0.39
   95% UTL   90% Coverage 0.562    95% UTL   90% Coverage 0.619

DL/2 Substitution Method DL/2 Substitution Method
Mean 0.369 Mean (Log Scale) -1.066

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.0982 Lilliefors Test Statistic 0.116
5% Lilliefors Critical Value 0.101 5% Lilliefors Critical Value 0.101

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 115
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 0.57 Minimum Non-Detect -0.562
Maximum Non-Detect 0.815 Maximum Non-Detect -0.205

Mean of Detected 0.383 Mean of Detected -1.057
SD of Detected 0.154 SD of Detected 0.474

Minimum Detected 0.12 Minimum Detected -2.12
Maximum Detected 0.79 Maximum Detected -0.236

Tolerance Factor 1.506 Percent Non-Detects 33.04%

Raw Statistics Log-transformed Statistics

Number of Valid Data 115 Number of Detected Data 77
Number of Distinct Detected Data 39 Number of Non-Detect Data 38

M|MG/KG|BERYLLIUM| (so_ss)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 0.634
   95% HW Approx. Gamma UTL with   90% Coverage 0.636

   95% WH Approx. Gamma UPL 0.653 Upper Threshold Limit Based upon IQR 0.756
   95% HW Approx. Gamma UPL 0.655

99% Percentile 0.745    95% UPL 0.659
   95% Chebyshev UPL 0.927

90% Percentile 0.605    95% Percentile Bootstrap UTL with   90% Coverage 0.641
95% Percentile 0.652    95% BCA Bootstrap UTL with   90% Coverage 0.64

Assuming Gamma Distribution    95% UTL with   90% Coverage 0.64

5% K-S Critical Value 0.0892 99% Percentile 0.76
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.75 90% Percentile 0.6
K-S Test Statistic 0.0491 95% Percentile 0.646

A-D Test Statistic 0.202 Nonparametric Statistics

MLE of Standard Deviation 0.105
nu star 3919

Theta Star 0.0238
MLE of Mean 0.466

Gamma Distribution Test Data Distribution Test
k star 19.6 Data appear Normal at 5% Significance Level

95% Percentile (z) 0.639 95% Percentile (z) 0.658
99% Percentile (z) 0.711 99% Percentile (z) 0.767

   95% UPL (t) 0.642    95% UPL (t) 0.662
90% Percentile (z) 0.601 90% Percentile (z) 0.607

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 0.627    95% UTL with   90% Coverage 0.641



Attachment B - ProUCL Outputs Page 13 of 153

781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845

A B C D E F G H I J K L

Raw Statistics Log-transformed Statistics
Minimum Detected 0.067 Minimum Detected -2.703

Number of Distinct Detected Data 13 Number of Non-Detect Data 82
Tolerance Factor 1.524 Percent Non-Detects 82.00%

M|MG/KG|CADMIUM| (so_sb)

General Statistics
Number of Valid Data 100 Number of Detected Data 18

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable M|MG/KG|CADMIUM| (br_na) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 30

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

M|MG/KG|CADMIUM| (br_na)

General Statistics
Number of Valid Data 30 Number of Detected Data 0

99% Percentile 0.815

Note: DL/2 is not a recommended method.

90% Percentile 0.588    95% HW Approx. Gamma UTL with   90% Coverage 0.639
95% Percentile 0.661

   95% Percentile of Chisquare (2k) 23.43    95% Hawkins Wixley (HW) Approx. Gamma UPL 0.674
   95% WH Approx. Gamma UTL with    90% Coverage 0.631

Theta star 0.0564 Gamma ROS Limits with Extrapolated Data
Nu star 1588    95% Wilson Hilferty (WH) Approx. Gamma UPL 0.664

SD 0.133 99% Percentile (z) 0.731
k star 6.905

Mean 0.39 90% Percentile (z) 0.574
Median 0.404 95% Percentile (z) 0.628

Assuming Gamma Distribution    95% KM Chebyshev UPL 1.041
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 0.632

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0171
   95% KM UTL with    90% Coverage 0.608

K-S Test Statistic 0.114 Mean 0.38
5% K-S Critical Value 0.102 SD 0.151

A-D Test Statistic 1.61 Nonparametric Statistics
5% A-D Critical Value 0.754 Kaplan-Meier (KM) Method

nu star 781.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 5.072 Data appear Normal at 5% Significance Level

Theta Star 0.0755

99% Percentile (z) 0.887

90% Percentile (z) 0.58
95% Percentile (z) 0.672

   95% UTL   90% Coverage 0.636
   95% UPL (t) 0.678

Mean in Log Scale -1.065
SD in Log Scale 0.406

Mean in Original Scale 0.371
SD in Original Scale 0.134

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

95% Percentile (z) 0.58 95% Percentile (z) 0.654
99% Percentile (z) 0.668 99% Percentile (z) 0.853
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99% Percentile 0.441

Note: DL/2 is not a recommended method.

90% Percentile 0.0784    95% HW Approx. Gamma UTL with   90% Coverage 0.064
95% Percentile 0.166

   95% Percentile of Chisquare (2k) 1.236    95% Hawkins Wixley (HW) Approx. Gamma UPL 0.0829
   95% WH Approx. Gamma UTL with    90% Coverage 0.0764

Theta star 0.268 Gamma ROS Limits with Extrapolated Data
Nu star 21.39    95% Wilson Hilferty (WH) Approx. Gamma UPL 0.0935

SD 0.0633 99% Percentile (z) 0.178
k star 0.107

Mean 0.0287 90% Percentile (z) 0.136
Median 1E-06 95% Percentile (z) 0.15

Assuming Gamma Distribution    95% KM Chebyshev UPL 0.261
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 0.151

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00427
   95% KM UTL with    90% Coverage 0.145

K-S Test Statistic 0.117 Mean 0.0837
5% K-S Critical Value 0.204 SD 0.0405

A-D Test Statistic 0.293 Nonparametric Statistics
5% A-D Critical Value 0.741 Kaplan-Meier (KM) Method

nu star 235.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 6.544 Data appear Normal at 5% Significance Level

Theta Star 0.0234

99% Percentile (z) 0.249 99% Percentile (z) 0.213

90% Percentile (z) 0.218 90% Percentile (z) 0.111
95% Percentile (z) 0.229 95% Percentile (z) 0.139

   95% Bootstrap (%) UTL with   90% Coverage 0.162
   95% UPL (t) 0.229    95% UPL (t) 0.142

   95% UTL with   90% Coverage 0.225    95% UTL with   90% Coverage 0.129
   95% BCA UTL with   90% Coverage 0.16

Mean 0.18 Mean in Original Scale 0.0624
SD 0.0294 SD in Original Scale 0.0504

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 0.149 95% Percentile (z) 0.148
99% Percentile (z) 0.184 99% Percentile (z) 0.23

   95% UPL (t) 0.15    95% UPL (t) 0.15
90% Percentile (z) 0.13 90% Percentile (z) 0.116

SD 0.0516 SD (Log Scale) 0.651
   95% UTL   90% Coverage 0.143    95% UTL   90% Coverage 0.136

DL/2 Substitution Method DL/2 Substitution Method
Mean 0.0641 Mean (Log Scale) -2.985

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.953 Shapiro Wilk Test Statistic 0.947
5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 97
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 3

Maximum Non-Detect 0.23 Maximum Non-Detect -1.47

SD of Detected 0.0545 SD of Detected 0.384
Minimum Non-Detect 0.051 Minimum Non-Detect -2.976

Maximum Detected 0.25 Maximum Detected -1.386
Mean of Detected 0.153 Mean of Detected -1.942
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5% K-S Critical Value 0.282 SD 0.0543
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00666

5% A-D Critical Value 0.729 Kaplan-Meier (KM) Method
K-S Test Statistic 0.29 Mean 0.0778

A-D Test Statistic 1.172 Nonparametric Statistics

Theta Star 0.0945
nu star 28.08

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 1.56 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 0.0562
99% Percentile (z) 0.105

   95% UPL (t) 0.0573
90% Percentile (z) 0.0404

SD in Log Scale 0.913
   95% UTL   90% Coverage 0.0496

SD in Original Scale 0.0538
Mean in Log Scale -4.38

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale 0.0232

99% Percentile (z) 0.495 99% Percentile (z) 1.113

90% Percentile (z) 0.34 90% Percentile (z) 0.349
95% Percentile (z) 0.394 95% Percentile (z) 0.522

   95% UTL   90% Coverage 0.373    95% UTL   90% Coverage 0.448
   95% UPL (t) 0.397    95% UPL (t) 0.534

Mean 0.151 Mean (Log Scale) -2.477
SD 0.148 SD (Log Scale) 1.111

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.564 Shapiro Wilk Test Statistic 0.775

Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 9 Detected Values in this data

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 115
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Maximum Non-Detect 0.815 Maximum Non-Detect -0.205

SD of Detected 0.146 SD of Detected 0.633
Minimum Non-Detect 0.049 Minimum Non-Detect -3.016

Maximum Detected 0.53 Maximum Detected -0.635
Mean of Detected 0.147 Mean of Detected -2.155

Raw Statistics Log-transformed Statistics
Minimum Detected 0.068 Minimum Detected -2.688

Number of Distinct Detected Data 9 Number of Non-Detect Data 106
Tolerance Factor 1.506 Percent Non-Detects 92.17%

M|MG/KG|CADMIUM| (so_ss)

General Statistics
Number of Valid Data 115 Number of Detected Data 9
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90% Percentile 13764    95% Percentile Bootstrap UTL with   90% Coverage 23120
95% Percentile 18442    95% BCA Bootstrap UTL with   90% Coverage 21300

Assuming Gamma Distribution    95% UTL with   90% Coverage 21300

5% K-S Critical Value 0.166 99% Percentile 34222
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.784 90% Percentile 12130
K-S Test Statistic 0.123 95% Percentile 18510

A-D Test Statistic 0.533 Nonparametric Statistics

MLE of Standard Deviation 6388
nu star 46.3

Theta Star 7273
MLE of Mean 5612

Gamma Distribution Test Data Distribution Test
k star 0.772 Data appear Gamma Distributed at 5% Significance Level

95% Percentile (z) 18739 95% Percentile (z) 23473
99% Percentile (z) 24178 99% Percentile (z) 56968

   95% UPL (t) 19396    95% UPL (t) 26127
90% Percentile (z) 15839 90% Percentile (z) 14631

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 19793    95% UTL with   90% Coverage 27876

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.632 Shapiro Wilk Test Statistic 0.975

Skewness 3.103

Background Statistics

SD 7981 SD 1.301
Coefficient of Variation 1.422

Third Quartile 5605 Third Quartile 8.631
Mean 5612 Mean 7.924

First Quartile 1420 First Quartile 7.258
Median 2790 Median 7.93

Maximum 39500 Maximum 10.58
Second Largest 21300 Second Largest 9.966

Raw Statistics Log-Transformed Statistics
Minimum 72.5 Minimum 4.284

General Statistics
Total Number of Observations 30 Number of Distinct Observations 30

Tolerance Factor 1.777

Note: DL/2 is not a recommended method.

M|MG/KG|CALCIUM| (br_na)

95% Percentile 0.0671
99% Percentile 0.183

   95% WH Approx. Gamma UTL with    90% Coverage 0.0165
90% Percentile 0.0309    95% HW Approx. Gamma UTL with   90% Coverage 0.00915

Nu star 23.13    95% Wilson Hilferty (WH) Approx. Gamma UPL 0.021
   95% Percentile of Chisquare (2k) 1.167    95% Hawkins Wixley (HW) Approx. Gamma UPL 0.0124

k star 0.101
Theta star 0.115 Gamma ROS Limits with Extrapolated Data

Median 1E-06 95% Percentile (z) 0.167
SD 0.0555 99% Percentile (z) 0.204

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 0.168
Mean 0.0116 90% Percentile (z) 0.147

   95% KM UTL with    90% Coverage 0.16
Assuming Gamma Distribution    95% KM Chebyshev UPL 0.316
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   95% WH Approx. Gamma UTL with   90% Coverage 1664
   95% HW Approx. Gamma UTL with   90% Coverage 1680

   95% WH Approx. Gamma UPL 1755 Upper Threshold Limit Based upon IQR 2273
   95% HW Approx. Gamma UPL 1777

99% Percentile 2217    95% UPL 1689
   95% Chebyshev UPL 2774

90% Percentile 1525    95% Percentile Bootstrap UTL with   90% Coverage 1651
95% Percentile 1747    95% BCA Bootstrap UTL with   90% Coverage 1651

Assuming Gamma Distribution    95% UTL with   90% Coverage 1650

5% K-S Critical Value 0.0896 99% Percentile 1850
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.754 90% Percentile 1553
K-S Test Statistic 0.111 95% Percentile 1662

A-D Test Statistic 1.364 Nonparametric Statistics

MLE of Standard Deviation 427.7
nu star 992.1

Theta Star 192
MLE of Mean 952.6

Gamma Distribution Test Data Distribution Test
k star 4.961 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 1637 95% Percentile (z) 1843
99% Percentile (z) 1920 99% Percentile (z) 2527

   95% UPL (t) 1647    95% UPL (t) 1864
90% Percentile (z) 1486 90% Percentile (z) 1558

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 1586    95% UTL with   90% Coverage 1743

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.145 Lilliefors Test Statistic 0.124

Skewness 0.383

Background Statistics

SD 415.9 SD 0.463
Coefficient of Variation 0.437

Third Quartile 1273 Third Quartile 7.149
Mean 952.6 Mean 6.758

First Quartile 605.8 First Quartile 6.406
Median 830 Median 6.721

Maximum 1870 Maximum 7.534
Second Largest 1850 Second Largest 7.523

Raw Statistics Log-Transformed Statistics
Minimum 324 Minimum 5.781

Total Number of Observations 100 Number of Distinct Observations 89
Tolerance Factor 1.524

M|MG/KG|CALCIUM| (so_sb)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 18904
   95% HW Approx. Gamma UTL with   90% Coverage 19681

   95% WH Approx. Gamma UPL 18234 Upper Threshold Limit Based upon IQR 11883
   95% HW Approx. Gamma UPL 18904

99% Percentile 29520    95% UPL 29490
   95% Chebyshev UPL 40974
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Theta star 908.4 Gamma ROS Limits with Extrapolated Data

SD 616 99% Percentile (z) 2002
k star 0.645

Mean 586.2 90% Percentile (z) 1363
Median 452.4 95% Percentile (z) 1585

Assuming Gamma Distribution    95% KM Chebyshev UPL 3258
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 1598

Data not Gamma Distributed at 5% Significance Level SE of Mean 58.12
   95% KM UTL with    90% Coverage 1500

K-S Test Statistic 0.165 Mean 578.7
5% K-S Critical Value 0.105 SD 611.9

A-D Test Statistic 3.435 Nonparametric Statistics
5% A-D Critical Value 0.764 Kaplan-Meier (KM) Method

nu star 279.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 1.862 Data do not follow a Discernable Distribution (0.05)

Theta Star 377.4

99% Percentile (z) 3547 99% Percentile (z) 1921

90% Percentile (z) 201.2 90% Percentile (z) 990.9
95% Percentile (z) 1365 95% Percentile (z) 1247

   95% Bootstrap (%) UTL with   90% Coverage 1290
   95% UPL (t) 1431    95% UPL (t) 1264

   95% UTL with   90% Coverage 920.5    95% UTL with   90% Coverage 1142
   95% BCA UTL with   90% Coverage 1290

Mean -3903 Mean in Original Scale 570.9
SD 3203 SD in Original Scale 612.1

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 1604 95% Percentile (z) 1377
99% Percentile (z) 2025 99% Percentile (z) 2212

   95% UPL (t) 1616    95% UPL (t) 1397
90% Percentile (z) 1379 90% Percentile (z) 1070

SD 619.1 SD (Log Scale) 0.695
   95% UTL   90% Coverage 1518    95% UTL   90% Coverage 1251

DL/2 Substitution Method DL/2 Substitution Method
Mean 585.2 Mean (Log Scale) 6.084

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.253 Lilliefors Test Statistic 0.107
5% Lilliefors Critical Value 0.102 5% Lilliefors Critical Value 0.102

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.52%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 111
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 4

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 194 Minimum Non-Detect 5.268
Maximum Non-Detect 1900 Maximum Non-Detect 7.55

Mean of Detected 702.9 Mean of Detected 6.274
SD of Detected 723 SD of Detected 0.677

Minimum Detected 222 Minimum Detected 5.403
Maximum Detected 4830 Maximum Detected 8.483

Tolerance Factor 1.506 Percent Non-Detects 34.78%

Raw Statistics Log-transformed Statistics

Number of Valid Data 115 Number of Detected Data 75
Number of Distinct Detected Data 72 Number of Non-Detect Data 40

M|MG/KG|CALCIUM| (so_ss)

General Statistics
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1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235

A B C D E F G H I J K L

   95% KM UTL with    90% Coverage 15.06
Assuming Gamma Distribution    95% KM Chebyshev UPL 24.81

5% K-S Critical Value 0.163 SD 3.674
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.683

5% A-D Critical Value 0.747 Kaplan-Meier (KM) Method
K-S Test Statistic 0.0851 Mean 8.532

A-D Test Statistic 0.272 Nonparametric Statistics

Theta Star 1.579
nu star 319.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 5.509 Data appear Normal at 5% Significance Level

95% Percentile (z) 14.92 95% Percentile (z) 16.27
99% Percentile (z) 17.64 99% Percentile (z) 22.16

   95% UPL (t) 15.25    95% UPL (t) 16.89
90% Percentile (z) 13.47 90% Percentile (z) 13.8

   95% BCA UTL with   90% Coverage 16.84
   95% Bootstrap (%) UTL with   90% Coverage 16.84

SD 3.983 SD in Original Scale 3.781
   95% UTL with   90% Coverage 15.45    95% UTL with   90% Coverage 17.28

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 8.371 Mean in Original Scale 8.501

99% Percentile (z) 17.59 99% Percentile (z) 46.28

90% Percentile (z) 13.47 90% Percentile (z) 19.87
95% Percentile (z) 14.9 95% Percentile (z) 26.66

   95% UTL   90% Coverage 15.42    95% UTL   90% Coverage 29.67
   95% UPL (t) 15.23    95% UPL (t) 28.5

Mean 8.414 Mean (Log Scale) 1.952
SD 3.943 SD (Log Scale) 0.809

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.926 5% Shapiro Wilk Critical Value 0.926
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.93 Shapiro Wilk Test Statistic 0.974

Maximum Non-Detect 0.35 Maximum Non-Detect -1.05

SD of Detected 3.687 SD of Detected 0.417
Minimum Non-Detect 0.35 Minimum Non-Detect -1.05

Maximum Detected 18.1 Maximum Detected 2.896
Mean of Detected 8.698 Mean of Detected 2.079

Raw Statistics Log-transformed Statistics
Minimum Detected 3.7 Minimum Detected 1.308

Number of Distinct Detected Data 27 Number of Non-Detect Data 1
Tolerance Factor 1.777 Percent Non-Detects 3.33%

M|MG/KG|CHROMIUM| (br_na)

General Statistics
Number of Valid Data 30 Number of Detected Data 29

99% Percentile 3389

Note: DL/2 is not a recommended method.

90% Percentile 1500    95% HW Approx. Gamma UTL with   90% Coverage 1640
95% Percentile 2055

   95% Percentile of Chisquare (2k) 4.524    95% Hawkins Wixley (HW) Approx. Gamma UPL 1847
   95% WH Approx. Gamma UTL with    90% Coverage 1458

Nu star 148.4    95% Wilson Hilferty (WH) Approx. Gamma UPL 1612
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1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300

A B C D E F G H I J K L

99% Percentile 20.65    95% UPL 17.18
   95% Chebyshev UPL 24.85

90% Percentile 16.96    95% Percentile Bootstrap UTL with   90% Coverage 16.71
95% Percentile 18.19    95% BCA Bootstrap UTL with   90% Coverage 16.71

Assuming Gamma Distribution    95% UTL with   90% Coverage 16.7

5% K-S Critical Value 0.0892 99% Percentile 18.83
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.75 90% Percentile 16.03
K-S Test Statistic 0.111 95% Percentile 16.82

A-D Test Statistic 1.54 Nonparametric Statistics

MLE of Standard Deviation 2.809
nu star 4453

Theta Star 0.595
MLE of Mean 13.26

Gamma Distribution Test Data Distribution Test
k star 22.27 Data appear Normal at 5% Significance Level

95% Percentile (z) 17.61 95% Percentile (z) 18.56
99% Percentile (z) 19.42 99% Percentile (z) 21.52

   95% UPL (t) 17.67    95% UPL (t) 18.65
90% Percentile (z) 16.65 90% Percentile (z) 17.14

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 17.29    95% UTL with   90% Coverage 18.07

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.0857 Lilliefors Test Statistic 0.124

Skewness -0.225

Background Statistics

SD 2.647 SD 0.218
Coefficient of Variation 0.2

Third Quartile 15 Third Quartile 2.708
Mean 13.26 Mean 2.563

First Quartile 11.9 First Quartile 2.477
Median 13.45 Median 2.599

Maximum 21.3 Maximum 3.059
Second Largest 18.8 Second Largest 2.934

Raw Statistics Log-Transformed Statistics
Minimum 6.2 Minimum 1.825

General Statistics
Total Number of Observations 100 Number of Distinct Observations 59

Tolerance Factor 1.524

Note: DL/2 is not a recommended method.

M|MG/KG|CHROMIUM| (so_sb)

95% Percentile 25.96
99% Percentile 40.42

   95% WH Approx. Gamma UTL with    90% Coverage 21.22
90% Percentile 19.77    95% HW Approx. Gamma UTL with   90% Coverage 25.9

Nu star 55.11    95% Wilson Hilferty (WH) Approx. Gamma UPL 20.7
   95% Percentile of Chisquare (2k) 5.672    95% Hawkins Wixley (HW) Approx. Gamma UPL 25.11

k star 0.919
Theta star 9.154 Gamma ROS Limits with Extrapolated Data

Median 7.8 95% Percentile (z) 14.57
SD 3.956 99% Percentile (z) 17.08

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 14.88
Mean 8.408 90% Percentile (z) 13.24
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1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365

A B C D E F G H I J K L

M|MG/KG|COBALT| (br_na)

   95% WH Approx. Gamma UTL with   90% Coverage 17.4
   95% HW Approx. Gamma UTL with   90% Coverage 17.53

   95% WH Approx. Gamma UPL 18.23 Upper Threshold Limit Based upon IQR 22.25
   95% HW Approx. Gamma UPL 18.41

99% Percentile 22.03    95% UPL 16.14
   95% Chebyshev UPL 27.5

90% Percentile 16.32    95% Percentile Bootstrap UTL with   90% Coverage 16
95% Percentile 18.18    95% BCA Bootstrap UTL with   90% Coverage 15.92

Assuming Gamma Distribution    95% UTL with   90% Coverage 16

5% K-S Critical Value 0.0856 99% Percentile 17.36
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.753 90% Percentile 15.26
K-S Test Statistic 0.128 95% Percentile 16

A-D Test Statistic 2.006 Nonparametric Statistics

MLE of Standard Deviation 3.848
nu star 1947

Theta Star 1.323
MLE of Mean 11.2

Gamma Distribution Test Data Distribution Test
k star 8.465 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 17.32 95% Percentile (z) 18.92
99% Percentile (z) 19.86 99% Percentile (z) 24.1

   95% UPL (t) 17.4    95% UPL (t) 19.06
90% Percentile (z) 15.97 90% Percentile (z) 16.64

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 16.81    95% UTL with   90% Coverage 18.02

Lilliefors Critical Value 0.0826 Lilliefors Critical Value 0.0826
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.083 Lilliefors Test Statistic 0.149

Skewness 0.594

Background Statistics

SD 3.724 SD 0.355
Coefficient of Variation 0.333

Third Quartile 13.7 Third Quartile 2.617
Mean 11.2 Mean 2.357

First Quartile 8 First Quartile 2.079
Median 11.7 Median 2.46

Maximum 28.2 Maximum 3.339
Second Largest 17.4 Second Largest 2.856

Raw Statistics Log-Transformed Statistics
Minimum 4.8 Minimum 1.569

Total Number of Observations 115 Number of Distinct Observations 72
Tolerance Factor 1.506

M|MG/KG|CHROMIUM| (so_ss)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 17.73
   95% HW Approx. Gamma UTL with   90% Coverage 17.81

   95% WH Approx. Gamma UPL 18.22 Upper Threshold Limit Based upon IQR 19.65
   95% HW Approx. Gamma UPL 18.32
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1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430

A B C D E F G H I J K L

First Quartile 6.7 First Quartile 1.902

Maximum 19.9 Maximum 2.991
Second Largest 17.7 Second Largest 2.874

Raw Statistics Log-Transformed Statistics
Minimum 4.6 Minimum 1.526

Total Number of Observations 100 Number of Distinct Observations 72
Tolerance Factor 1.524

M|MG/KG|COBALT| (so_sb)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 33.74
   95% HW Approx. Gamma UTL with   90% Coverage 35.94

   95% WH Approx. Gamma UPL 32.95 Upper Threshold Limit Based upon IQR 27.04
   95% HW Approx. Gamma UPL 35

99% Percentile 45.12    95% UPL 34.22
   95% Chebyshev UPL 49.72

90% Percentile 26.93    95% Percentile Bootstrap UTL with   90% Coverage 31.81
95% Percentile 32.6    95% BCA Bootstrap UTL with   90% Coverage 31.81

Assuming Gamma Distribution    95% UTL with   90% Coverage 31.7

5% K-S Critical Value 0.162 99% Percentile 35.68
Data follow Appx. Gamma Distribution at 5% Significance Level

5% A-D Critical Value 0.756 90% Percentile 20.76
K-S Test Statistic 0.146 95% Percentile 31.48

A-D Test Statistic 1.118 Nonparametric Statistics

MLE of Standard Deviation 9.554
nu star 131.5

Theta Star 6.453
MLE of Mean 14.15

Gamma Distribution Test Data Distribution Test
k star 2.192 Data Follow Appr. Gamma Distribution at 5% Significance Level

95% Percentile (z) 27.35 95% Percentile (z) 46.18
99% Percentile (z) 32.82 99% Percentile (z) 82.65

   95% UPL (t) 28.01    95% UPL (t) 49.55
90% Percentile (z) 24.43 90% Percentile (z) 33.86

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 28.41    95% UTL with   90% Coverage 51.7

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.891 Shapiro Wilk Test Statistic 0.767

Skewness 1.18

Background Statistics

SD 8.029 SD 0.854
Coefficient of Variation 0.568

Third Quartile 16.38 Third Quartile 2.795
Mean 14.15 Mean 2.428

First Quartile 9.263 First Quartile 2.226
Median 13.95 Median 2.635

Maximum 37.3 Maximum 3.619
Second Largest 31.7 Second Largest 3.456

Raw Statistics Log-Transformed Statistics
Minimum 0.35 Minimum -1.05

Total Number of Observations 30 Number of Distinct Observations 27
Tolerance Factor 1.777

General Statistics
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1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495

A B C D E F G H I J K L

Normal Distribution Test Lognormal Distribution Test

Skewness 1.102

Background Statistics

SD 2.402 SD 0.563
Coefficient of Variation 0.548

Third Quartile 6 Third Quartile 1.792
Mean 4.382 Mean 1.328

First Quartile 2.35 First Quartile 0.854
Median 4.2 Median 1.435

Maximum 13.8 Maximum 2.625
Second Largest 11.9 Second Largest 2.477

Raw Statistics Log-Transformed Statistics
Minimum 0.85 Minimum -0.163

Total Number of Observations 115 Number of Distinct Observations 62
Tolerance Factor 1.506

M|MG/KG|COBALT| (so_ss)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 15.53
   95% HW Approx. Gamma UTL with   90% Coverage 15.6

   95% WH Approx. Gamma UPL 16.23 Upper Threshold Limit Based upon IQR 19.76
   95% HW Approx. Gamma UPL 16.33

99% Percentile 19.74    95% UPL 17.09
   95% Chebyshev UPL 25.44

90% Percentile 14.47    95% Percentile Bootstrap UTL with   90% Coverage 16.8
95% Percentile 16.18    95% BCA Bootstrap UTL with   90% Coverage 16.8

Assuming Gamma Distribution    95% UTL with   90% Coverage 16.8

5% K-S Critical Value 0.0895 99% Percentile 17.72
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.753 90% Percentile 14.81
K-S Test Statistic 0.101 95% Percentile 16.82

A-D Test Statistic 0.917 Nonparametric Statistics

MLE of Standard Deviation 3.512
nu star 1552

Theta Star 1.261
MLE of Mean 9.784

Gamma Distribution Test Data Distribution Test
k star 7.76 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 15.66 95% Percentile (z) 16.55
99% Percentile (z) 18.1 99% Percentile (z) 21.13

   95% UPL (t) 15.75    95% UPL (t) 16.69
90% Percentile (z) 14.36 90% Percentile (z) 14.53

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 15.23    95% UTL with   90% Coverage 15.85

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.117 Lilliefors Test Statistic 0.097

Skewness 0.719

Background Statistics

SD 3.573 SD 0.358
Coefficient of Variation 0.365

Third Quartile 11.93 Third Quartile 2.479
Mean 9.784 Mean 2.217

Median 8.875 Median 2.183
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1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555
1556
1557
1558
1559
1560

A B C D E F G H I J K L

95% Percentile (z) 43.61 95% Percentile (z) 62.33

   95% UPL (t) 44.81    95% UPL (t) 67.03
90% Percentile (z) 38.3 90% Percentile (z) 45.21

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 45.54    95% UTL with   90% Coverage 70.05

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.871 Shapiro Wilk Test Statistic 0.916

Skewness 1.337

Background Statistics

SD 14.6 SD 0.884
Coefficient of Variation 0.746

Third Quartile 23.95 Third Quartile 3.176
Mean 19.59 Mean 2.679

First Quartile 9.6 First Quartile 2.261
Median 16.15 Median 2.782

Maximum 60 Maximum 4.094
Second Largest 53.3 Second Largest 3.976

Raw Statistics Log-Transformed Statistics
Minimum 0.68 Minimum -0.386

Total Number of Observations 30 Number of Distinct Observations 29
Tolerance Factor 1.777

M|MG/KG|COPPER| (br_na)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 8.303
   95% HW Approx. Gamma UTL with   90% Coverage 8.397

   95% WH Approx. Gamma UPL 8.89 Upper Threshold Limit Based upon IQR 11.48
   95% HW Approx. Gamma UPL 9.03

99% Percentile 11.68    95% UPL 8.16
   95% Chebyshev UPL 14.9

90% Percentile 7.562    95% Percentile Bootstrap UTL with   90% Coverage 7.7
95% Percentile 8.867    95% BCA Bootstrap UTL with   90% Coverage 7.7

Assuming Gamma Distribution    95% UTL with   90% Coverage 7.7

5% K-S Critical Value 0.086 99% Percentile 11.83
Data follow Appx. Gamma Distribution at 5% Significance Level

5% A-D Critical Value 0.758 90% Percentile 7.32
K-S Test Statistic 0.0686 95% Percentile 7.89

A-D Test Statistic 0.797 Nonparametric Statistics

MLE of Standard Deviation 2.372
nu star 785.1

Theta Star 1.284
MLE of Mean 4.382

Gamma Distribution Test Data Distribution Test
k star 3.414 Data Follow Appr. Gamma Distribution at 5% Significance Level

95% Percentile (z) 8.332 95% Percentile (z) 9.527
99% Percentile (z) 9.969 99% Percentile (z) 13.98

   95% UPL (t) 8.382    95% UPL (t) 9.639
90% Percentile (z) 7.46 90% Percentile (z) 7.764

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 7.999    95% UTL with   90% Coverage 8.811

Lilliefors Critical Value 0.0826 Lilliefors Critical Value 0.0826
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.0995 Lilliefors Test Statistic 0.0973
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1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625

A B C D E F G H I J K L

MLE of Standard Deviation 5.075
nu star 1777

Theta Star 1.703
MLE of Mean 15.13

Gamma Distribution Test Data Distribution Test
k star 8.886 Data appear Gamma Distributed at 5% Significance Level

95% Percentile (z) 24.14 95% Percentile (z) 24.6
99% Percentile (z) 27.88 99% Percentile (z) 30.79

   95% UPL (t) 24.27    95% UPL (t) 24.79
90% Percentile (z) 22.15 90% Percentile (z) 21.83

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 23.48    95% UTL with   90% Coverage 23.64

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.108 Lilliefors Test Statistic 0.0466

Skewness 1.859

Background Statistics

SD 5.479 SD 0.329
Coefficient of Variation 0.362

Third Quartile 17.5 Third Quartile 2.862
Mean 15.13 Mean 2.661

First Quartile 11.48 First Quartile 2.44
Median 14 Median 2.639

Maximum 43.7 Maximum 3.777
Second Largest 30.5 Second Largest 3.418

Raw Statistics Log-Transformed Statistics
Minimum 6.1 Minimum 1.808

Total Number of Observations 100 Number of Distinct Observations 75
Tolerance Factor 1.524

M|MG/KG|COPPER| (so_sb)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 51.42
   95% HW Approx. Gamma UTL with   90% Coverage 53.83

   95% WH Approx. Gamma UPL 50.06 Upper Threshold Limit Based upon IQR 45.48
   95% HW Approx. Gamma UPL 52.26

99% Percentile 70.36    95% UPL 56.32
   95% Chebyshev UPL 84.29

90% Percentile 39.73    95% Percentile Bootstrap UTL with   90% Coverage 53.97
95% Percentile 49.18    95% BCA Bootstrap UTL with   90% Coverage 53.3

Assuming Gamma Distribution    95% UTL with   90% Coverage 53.3

5% K-S Critical Value 0.162 99% Percentile 58.06
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.76 90% Percentile 38.93
K-S Test Statistic 0.0903 95% Percentile 51.01

A-D Test Statistic 0.267 Nonparametric Statistics

MLE of Standard Deviation 15.13
nu star 100.6

Theta Star 11.68
MLE of Mean 19.59

Gamma Distribution Test Data Distribution Test
k star 1.676 Data appear Gamma Distributed at 5% Significance Level

99% Percentile (z) 53.56 99% Percentile (z) 113.8
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1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690

A B C D E F G H I J K L

99% Percentile (z) 19.85 99% Percentile (z) 16.84

90% Percentile (z) 15.46 90% Percentile (z) 10.01
95% Percentile (z) 16.98 95% Percentile (z) 12

   95% Bootstrap (%) UTL with   90% Coverage 13.12
   95% UPL (t) 17.07    95% UPL (t) 12.12

   95% UTL with   90% Coverage 16.4    95% UTL with   90% Coverage 11.2
   95% BCA UTL with   90% Coverage 12.46

Mean 10.08 Mean in Original Scale 6.066
SD 4.2 SD in Original Scale 3.697

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 12.38 95% Percentile (z) 13.02
99% Percentile (z) 15 99% Percentile (z) 19.11

   95% UPL (t) 12.46    95% UPL (t) 13.17
90% Percentile (z) 10.99 90% Percentile (z) 10.61

SD 3.837 SD (Log Scale) 0.563
   95% UTL   90% Coverage 11.85    95% UTL   90% Coverage 12.04

DL/2 Substitution Method DL/2 Substitution Method
Mean 6.07 Mean (Log Scale) 1.64

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.154 Lilliefors Test Statistic 0.103
5% Lilliefors Critical Value 0.102 5% Lilliefors Critical Value 0.102

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.39%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 112
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 3

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 2.4 Minimum Non-Detect 0.875
Maximum Non-Detect 18.2 Maximum Non-Detect 2.901

Mean of Detected 7.051 Mean of Detected 1.799
SD of Detected 4.231 SD of Detected 0.551

Minimum Detected 1.6 Minimum Detected 0.47
Maximum Detected 20.3 Maximum Detected 3.011

Tolerance Factor 1.506 Percent Non-Detects 34.78%

Raw Statistics Log-transformed Statistics

Number of Valid Data 115 Number of Detected Data 75
Number of Distinct Detected Data 54 Number of Non-Detect Data 40

M|MG/KG|COPPER| (so_ss)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 23.38
   95% HW Approx. Gamma UTL with   90% Coverage 23.42

   95% WH Approx. Gamma UPL 24.36 Upper Threshold Limit Based upon IQR 26.54
   95% HW Approx. Gamma UPL 24.44

99% Percentile 29.36    95% UPL 24.69
   95% Chebyshev UPL 39.13

90% Percentile 21.89    95% Percentile Bootstrap UTL with   90% Coverage 23.68
95% Percentile 24.33    95% BCA Bootstrap UTL with   90% Coverage 23.68

Assuming Gamma Distribution    95% UTL with   90% Coverage 23.6

5% K-S Critical Value 0.0894 99% Percentile 30.63
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.753 90% Percentile 21.21
K-S Test Statistic 0.068 95% Percentile 24.42

A-D Test Statistic 0.613 Nonparametric Statistics
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1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755

A B C D E F G H I J K L

MLE of Standard Deviation 15071
nu star 217.8

Theta Star 7910
MLE of Mean 28714

Gamma Distribution Test Data Distribution Test
k star 3.63 Data appear Normal at 5% Significance Level

95% Percentile (z) 48630 95% Percentile (z) 70167
99% Percentile (z) 56882 99% Percentile (z) 107220

   95% UPL (t) 49627    95% UPL (t) 73857
90% Percentile (z) 44231 90% Percentile (z) 55972

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 50230    95% UTL with   90% Coverage 76180

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics
Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.977 Shapiro Wilk Test Statistic 0.795

Coefficient of Variation 0.422
Skewness 0.279

Mean 28714 Mean 10.14
SD 12108 SD 0.622

Median 29500 Median 10.29
Third Quartile 34600 Third Quartile 10.45

Second Largest 47000 Second Largest 10.76
First Quartile 21350 First Quartile 9.968

Minimum 2040 Minimum 7.621
Maximum 61600 Maximum 11.03

Tolerance Factor 1.777

Raw Statistics Log-Transformed Statistics

M|MG/KG|IRON| (br_na)

General Statistics
Total Number of Observations 30 Number of Distinct Observations 29

99% Percentile 21

Note: DL/2 is not a recommended method.

90% Percentile 12.35    95% HW Approx. Gamma UTL with   90% Coverage 13.3
95% Percentile 15.04

   95% Percentile of Chisquare (2k) 9.619    95% Hawkins Wixley (HW) Approx. Gamma UPL 14.42
   95% WH Approx. Gamma UTL with    90% Coverage 12.53

Theta star 3.128 Gamma ROS Limits with Extrapolated Data
Nu star 469.3    95% Wilson Hilferty (WH) Approx. Gamma UPL 13.46

SD 3.663 99% Percentile (z) 14.97
k star 2.041

Mean 6.383 90% Percentile (z) 10.98
Median 5.7 95% Percentile (z) 12.37

Assuming Gamma Distribution    95% KM Chebyshev UPL 22.78
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 12.45

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.374
   95% KM UTL with    90% Coverage 11.84

K-S Test Statistic 0.123 Mean 6.102
5% K-S Critical Value 0.104 SD 3.81

A-D Test Statistic 1.116 Nonparametric Statistics
5% A-D Critical Value 0.757 Kaplan-Meier (KM) Method

nu star 491.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 3.279 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.15
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1756
1757
1758
1759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
1797
1798
1799
1800
1801
1802
1803
1804
1805
1806
1807
1808
1809
1810
1811
1812
1813
1814
1815
1816
1817
1818
1819
1820

A B C D E F G H I J K L

90% Percentile 34160    95% Percentile Bootstrap UTL with   90% Coverage 35200
Assuming Gamma Distribution    95% UTL with   90% Coverage 35100

5% K-S Critical Value 0.0895 99% Percentile 42691
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.753 90% Percentile 34810
K-S Test Statistic 0.0906 95% Percentile 36230

A-D Test Statistic 0.833 Nonparametric Statistics

MLE of Standard Deviation 8007
nu star 1722

Theta Star 2729
MLE of Mean 23493

Gamma Distribution Test Data Distribution Test
k star 8.609 Data appear Lognormal at 5% Significance Level

95% Percentile (z) 36831 95% Percentile (z) 38856
99% Percentile (z) 42357 99% Percentile (z) 49016

   95% UPL (t) 37024    95% UPL (t) 39173
90% Percentile (z) 33885 90% Percentile (z) 34331

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 35851    95% UTL with   90% Coverage 37289

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.103 Lilliefors Test Statistic 0.0822

Skewness 0.737

Background Statistics

SD 8109 SD 0.341
Coefficient of Variation 0.345

Third Quartile 29000 Third Quartile 10.28
Mean 23493 Mean 10.01

First Quartile 16375 First Quartile 9.704
Median 22650 Median 10.03

Maximum 51700 Maximum 10.85
Second Largest 42600 Second Largest 10.66

Raw Statistics Log-Transformed Statistics
Minimum 10600 Minimum 9.269

Total Number of Observations 100 Number of Distinct Observations 85
Tolerance Factor 1.524

M|MG/KG|IRON| (so_sb)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 58962
   95% HW Approx. Gamma UTL with   90% Coverage 61618

   95% WH Approx. Gamma UPL 57815 Upper Threshold Limit Based upon IQR 54475
   95% HW Approx. Gamma UPL 60305

99% Percentile 74750    95% UPL 53570
   95% Chebyshev UPL 82364

90% Percentile 48921    95% Percentile Bootstrap UTL with   90% Coverage 48460
95% Percentile 57131    95% BCA Bootstrap UTL with   90% Coverage 48460

Assuming Gamma Distribution    95% UTL with   90% Coverage 47000

5% K-S Critical Value 0.161 99% Percentile 57366
Data follow Appx. Gamma Distribution at 5% Significance Level

5% A-D Critical Value 0.749 90% Percentile 40420
K-S Test Statistic 0.141 95% Percentile 46955

A-D Test Statistic 0.874 Nonparametric Statistics
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1821
1822
1823
1824
1825
1826
1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885

A B C D E F G H I J K L

   95% WH Approx. Gamma UTL with   90% Coverage 25675
   95% HW Approx. Gamma UTL with   90% Coverage 25764

   95% WH Approx. Gamma UPL 27057 Upper Threshold Limit Based upon IQR 31650
   95% HW Approx. Gamma UPL 27211

99% Percentile 33516    95% UPL 24200
   95% Chebyshev UPL 45073

90% Percentile 23927    95% Percentile Bootstrap UTL with   90% Coverage 23500
95% Percentile 27030    95% BCA Bootstrap UTL with   90% Coverage 23680

Assuming Gamma Distribution    95% UTL with   90% Coverage 23500

5% K-S Critical Value 0.0857 99% Percentile 40962
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.754 90% Percentile 22840
K-S Test Statistic 0.0951 95% Percentile 23890

A-D Test Statistic 1.241 Nonparametric Statistics

MLE of Standard Deviation 6191
nu star 1471

Theta Star 2448
MLE of Mean 15655

Gamma Distribution Test Data Distribution Test
k star 6.395 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 26708 95% Percentile (z) 27671
99% Percentile (z) 31288 99% Percentile (z) 36188

   95% UPL (t) 26847    95% UPL (t) 27897
90% Percentile (z) 24267 90% Percentile (z) 23982

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 25776    95% UTL with   90% Coverage 26200

Lilliefors Critical Value 0.0826 Lilliefors Critical Value 0.0826
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.102 Lilliefors Test Statistic 0.118

Skewness 2.17

Background Statistics

SD 6720 SD 0.394
Coefficient of Variation 0.429

Third Quartile 18750 Third Quartile 9.839
Mean 15655 Mean 9.58

First Quartile 10150 First Quartile 9.225
Median 15300 Median 9.636

Maximum 53900 Maximum 10.89
Second Largest 43300 Second Largest 10.68

Raw Statistics Log-Transformed Statistics
Minimum 5940 Minimum 8.689

Total Number of Observations 115 Number of Distinct Observations 91
Tolerance Factor 1.506

M|MG/KG|IRON| (so_ss)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 36564
   95% HW Approx. Gamma UTL with   90% Coverage 36716

   95% WH Approx. Gamma UPL 38127 Upper Threshold Limit Based upon IQR 47938
   95% HW Approx. Gamma UPL 38348

99% Percentile 46002    95% UPL 38570
   95% Chebyshev UPL 59015

95% Percentile 38024    95% BCA Bootstrap UTL with   90% Coverage 35460
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1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950

A B C D E F G H I J K L

Raw Statistics Log-Transformed Statistics
Minimum 5.2 Minimum 1.649

Total Number of Observations 100 Number of Distinct Observations 55
Tolerance Factor 1.524

M|MG/KG|LEAD| (so_sb)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 27.84
   95% HW Approx. Gamma UTL with   90% Coverage 28.82

   95% WH Approx. Gamma UPL 27.08 Upper Threshold Limit Based upon IQR 25.48
   95% HW Approx. Gamma UPL 27.97

99% Percentile 38.15    95% UPL 28.36
   95% Chebyshev UPL 46.59

90% Percentile 21.31    95% Percentile Bootstrap UTL with   90% Coverage 26.68
95% Percentile 26.49    95% BCA Bootstrap UTL with   90% Coverage 26.2

Assuming Gamma Distribution    95% UTL with   90% Coverage 26.2

5% K-S Critical Value 0.163 99% Percentile 29.61
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.761 90% Percentile 24.49
K-S Test Statistic 0.113 95% Percentile 26.2

A-D Test Statistic 0.297 Nonparametric Statistics

MLE of Standard Deviation 8.219
nu star 95.65

Theta Star 6.51
MLE of Mean 10.38

Gamma Distribution Test Data Distribution Test
k star 1.594 Data appear Gamma Distributed at 5% Significance Level

95% Percentile (z) 23.82 95% Percentile (z) 30.59
99% Percentile (z) 29.39 99% Percentile (z) 54.49

   95% UPL (t) 24.49    95% UPL (t) 32.8
90% Percentile (z) 20.85 90% Percentile (z) 22.48

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 24.9    95% UTL with   90% Coverage 34.21

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.862 Shapiro Wilk Test Statistic 0.976

Skewness 1.159

Background Statistics

SD 8.173 SD 0.847
Coefficient of Variation 0.788

Third Quartile 13.1 Third Quartile 2.573
Mean 10.38 Mean 2.027

First Quartile 4.85 First Quartile 1.579
Median 7.35 Median 1.995

Maximum 31 Maximum 3.434
Second Largest 26.2 Second Largest 3.266

Raw Statistics Log-Transformed Statistics
Minimum 0.965 Minimum -0.0356

Total Number of Observations 30 Number of Distinct Observations 29
Tolerance Factor 1.777

M|MG/KG|LEAD| (br_na)

General Statistics



Attachment B - ProUCL Outputs Page 31 of 153

1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015

A B C D E F G H I J K L

Skewness 0.74

SD 10.64 SD 0.723
Coefficient of Variation 0.594

Third Quartile 23.75 Third Quartile 3.167
Mean 17.93 Mean 2.672

First Quartile 11 First Quartile 2.398
Median 15.8 Median 2.76

Maximum 49.5 Maximum 3.902
Second Largest 44.5 Second Largest 3.795

Raw Statistics Log-Transformed Statistics
Minimum 2.6 Minimum 0.956

Total Number of Observations 115 Number of Distinct Observations 92
Tolerance Factor 1.506

M|MG/KG|LEAD| (so_ss)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 11.2
   95% HW Approx. Gamma UTL with   90% Coverage 11.21

   95% WH Approx. Gamma UPL 11.53 Upper Threshold Limit Based upon IQR 12.5
   95% HW Approx. Gamma UPL 11.55

99% Percentile 13.15    95% UPL 12.87
   95% Chebyshev UPL 16.63

90% Percentile 10.7    95% Percentile Bootstrap UTL with   90% Coverage 11.66
95% Percentile 11.51    95% BCA Bootstrap UTL with   90% Coverage 11.03

Assuming Gamma Distribution    95% UTL with   90% Coverage 11.6

5% K-S Critical Value 0.0892 99% Percentile 13.4
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.75 90% Percentile 10.8
K-S Test Statistic 0.102 95% Percentile 12.24

A-D Test Statistic 1.38 Nonparametric Statistics

MLE of Standard Deviation 1.847
nu star 4002

Theta Star 0.413
MLE of Mean 8.261

Gamma Distribution Test Data Distribution Test
k star 20.01 Data appear Lognormal at 5% Significance Level

95% Percentile (z) 11.4 95% Percentile (z) 11.55
99% Percentile (z) 12.71 99% Percentile (z) 13.4

   95% UPL (t) 11.45    95% UPL (t) 11.61
90% Percentile (z) 10.71 90% Percentile (z) 10.67

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 11.17    95% UTL with   90% Coverage 11.25

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.132 Lilliefors Test Statistic 0.0869

Skewness 0.977

Background Statistics

SD 1.911 SD 0.219
Coefficient of Variation 0.231

Third Quartile 9.125 Third Quartile 2.211
Mean 8.261 Mean 2.087

First Quartile 6.875 First Quartile 1.928
Median 7.85 Median 2.06

Maximum 13.5 Maximum 2.603
Second Largest 13.4 Second Largest 2.595
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2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080

A B C D E F G H I J K L

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 8582    95% UTL with   90% Coverage 13261

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.945 Shapiro Wilk Test Statistic 0.81

Skewness -0.294

Background Statistics

SD 2137 SD 0.66
Coefficient of Variation 0.447

Third Quartile 6640 Third Quartile 8.801
Mean 4784 Mean 8.319

First Quartile 2770 First Quartile 7.923
Median 4765 Median 8.468

Maximum 7940 Maximum 8.98
Second Largest 7830 Second Largest 8.966

Raw Statistics Log-Transformed Statistics
Minimum 591 Minimum 6.382

Total Number of Observations 30 Number of Distinct Observations 30
Tolerance Factor 1.777

M|MG/KG|MAGNESIUM| (br_na)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 37.15
   95% HW Approx. Gamma UTL with   90% Coverage 38.13

   95% WH Approx. Gamma UPL 40.17 Upper Threshold Limit Based upon IQR 42.88
   95% HW Approx. Gamma UPL 41.51

99% Percentile 54.74    95% UPL 38.82
   95% Chebyshev UPL 64.51

90% Percentile 33.33    95% Percentile Bootstrap UTL with   90% Coverage 35.8
95% Percentile 40.03    95% BCA Bootstrap UTL with   90% Coverage 35.8

Assuming Gamma Distribution    95% UTL with   90% Coverage 35.8

5% K-S Critical Value 0.0864 99% Percentile 44.43
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.762 90% Percentile 33.16
K-S Test Statistic 0.0766 95% Percentile 36.95

A-D Test Statistic 0.752 Nonparametric Statistics

MLE of Standard Deviation 11.5
nu star 558.8

Theta Star 7.379
MLE of Mean 17.93

Gamma Distribution Test Data Distribution Test
k star 2.43 Data appear Gamma Distributed at 5% Significance Level

95% Percentile (z) 35.43 95% Percentile (z) 47.51
99% Percentile (z) 42.68 99% Percentile (z) 77.76

   95% UPL (t) 35.65    95% UPL (t) 48.23
90% Percentile (z) 31.56 90% Percentile (z) 36.54

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 33.95    95% UTL with   90% Coverage 42.98

Lilliefors Critical Value 0.0826 Lilliefors Critical Value 0.0826
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.0909 Lilliefors Test Statistic 0.117

Background Statistics
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2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145

A B C D E F G H I J K L

Theta Star 104.6
MLE of Mean 2892

Gamma Distribution Test Data Distribution Test
k star 27.66 Data appear Normal at 5% Significance Level

95% Percentile (z) 3798 95% Percentile (z) 3876
99% Percentile (z) 4173 99% Percentile (z) 4408

   95% UPL (t) 3811    95% UPL (t) 3894
90% Percentile (z) 3598 90% Percentile (z) 3619

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 3731    95% UTL with   90% Coverage 3789

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.0473 Lilliefors Test Statistic 0.0373

Skewness 0.563

Background Statistics

SD 550.6 SD 0.189
Coefficient of Variation 0.19

Third Quartile 3253 Third Quartile 8.087
Mean 2892 Mean 7.952

First Quartile 2515 First Quartile 7.83
Median 2845 Median 7.953

Maximum 4580 Maximum 8.429
Second Largest 4510 Second Largest 8.414

Raw Statistics Log-Transformed Statistics
Minimum 1880 Minimum 7.539

Total Number of Observations 100 Number of Distinct Observations 85
Tolerance Factor 1.524

M|MG/KG|MAGNESIUM| (so_sb)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 10350
   95% HW Approx. Gamma UTL with   90% Coverage 10828

   95% WH Approx. Gamma UPL 10134 Upper Threshold Limit Based upon IQR 12445
   95% HW Approx. Gamma UPL 10581

99% Percentile 13246    95% UPL 7880
   95% Chebyshev UPL 14254

90% Percentile 8432    95% Percentile Bootstrap UTL with   90% Coverage 7841
95% Percentile 9953    95% BCA Bootstrap UTL with   90% Coverage 7841

Assuming Gamma Distribution    95% UTL with   90% Coverage 7830

5% K-S Critical Value 0.161 99% Percentile 7908
Data follow Appx. Gamma Distribution at 5% Significance Level

5% A-D Critical Value 0.751 90% Percentile 7376
K-S Test Statistic 0.139 95% Percentile 7731

A-D Test Statistic 1.003 Nonparametric Statistics

MLE of Standard Deviation 2721
nu star 185.5

Theta Star 1547
MLE of Mean 4784

Gamma Distribution Test Data Distribution Test
k star 3.091 Data appear Normal at 5% Significance Level

95% Percentile (z) 8299 95% Percentile (z) 12153
99% Percentile (z) 9756 99% Percentile (z) 19059

   95% UPL (t) 8475    95% UPL (t) 12832
90% Percentile (z) 7523 90% Percentile (z) 9561
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2146
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169
2170
2171
2172
2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
2183
2184
2185
2186
2187
2188
2189
2190
2191
2192
2193
2194
2195
2196
2197
2198
2199
2200
2201
2202
2203
2204
2205
2206
2207
2208
2209
2210

A B C D E F G H I J K L

90% Percentile (z) 2341 90% Percentile (z) 2439

   95% Bootstrap (%) UTL with   90% Coverage 2510
   95% UPL (t) 2528    95% UPL (t) 2752

   95% UTL with   90% Coverage 2450    95% UTL with   90% Coverage 2618
   95% BCA UTL with   90% Coverage 2510

Mean 1717 Mean in Original Scale 1707
SD 486.8 SD in Original Scale 497.1

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 2560 95% Percentile (z) 2911
99% Percentile (z) 2921 99% Percentile (z) 3740

   95% UPL (t) 2571    95% UPL (t) 2934
90% Percentile (z) 2367 90% Percentile (z) 2548

SD 530.5 SD (Log Scale) 0.368
   95% UTL   90% Coverage 2486    95% UTL   90% Coverage 2767

DL/2 Substitution Method DL/2 Substitution Method
Mean 1687 Mean (Log Scale) 7.372

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.082 Lilliefors Test Statistic 0.11
5% Lilliefors Critical Value 0.0845 5% Lilliefors Critical Value 0.0845

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 22.61%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 26
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 89

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 964 Minimum Non-Detect 6.871
Maximum Non-Detect 1380 Maximum Non-Detect 7.23

Mean of Detected 1737 Mean of Detected 7.417
SD of Detected 486.8 SD of Detected 0.306

Minimum Detected 555 Minimum Detected 6.319
Maximum Detected 2930 Maximum Detected 7.983

Tolerance Factor 1.506 Percent Non-Detects 4.35%

Raw Statistics Log-transformed Statistics

Number of Valid Data 115 Number of Detected Data 110
Number of Distinct Detected Data 82 Number of Non-Detect Data 5

M|MG/KG|MAGNESIUM| (so_ss)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 3763
   95% HW Approx. Gamma UTL with   90% Coverage 3769

   95% WH Approx. Gamma UPL 3858 Upper Threshold Limit Based upon IQR 4359
   95% HW Approx. Gamma UPL 3866

99% Percentile 4323    95% UPL 3888
   95% Chebyshev UPL 5304

90% Percentile 3616    95% Percentile Bootstrap UTL with   90% Coverage 3652
95% Percentile 3852    95% BCA Bootstrap UTL with   90% Coverage 3652

Assuming Gamma Distribution    95% UTL with   90% Coverage 3630

5% K-S Critical Value 0.0892 99% Percentile 4511
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.75 90% Percentile 3541
K-S Test Statistic 0.0396 95% Percentile 3852

A-D Test Statistic 0.165 Nonparametric Statistics

MLE of Standard Deviation 549.9
nu star 5532
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2211
2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
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2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
2238
2239
2240
2241
2242
2243
2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267
2268
2269
2270
2271
2272
2273
2274
2275
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Theta Star 966.1

Gamma Distribution Test Data Distribution Test
k star 0.742 Data appear Lognormal at 5% Significance Level

95% Percentile (z) 2312 95% Percentile (z) 3082
99% Percentile (z) 2973 99% Percentile (z) 7672

   95% UPL (t) 2392    95% UPL (t) 3441
90% Percentile (z) 1959 90% Percentile (z) 1896

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 2440    95% UTL with   90% Coverage 3678

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics
Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.661 Shapiro Wilk Test Statistic 0.946

Coefficient of Variation 1.353
Skewness 2.312

Mean 716.7 Mean 5.832
SD 969.7 SD 1.338

Median 349.5 Median 5.853
Third Quartile 611.3 Third Quartile 6.414

Second Largest 3680 Second Largest 8.211
First Quartile 211 First Quartile 5.352

Minimum 13.9 Minimum 2.632
Maximum 3830 Maximum 8.251

Tolerance Factor 1.777

Raw Statistics Log-Transformed Statistics

M|MG/KG|MANGANESE| (br_na)

General Statistics
Total Number of Observations 30 Number of Distinct Observations 30

99% Percentile 3196

Note: DL/2 is not a recommended method.

90% Percentile 2416    95% HW Approx. Gamma UTL with   90% Coverage 2584
95% Percentile 2671

   95% Percentile of Chisquare (2k) 31.31    95% Hawkins Wixley (HW) Approx. Gamma UPL 2704
   95% WH Approx. Gamma UTL with    90% Coverage 2564

Theta star 170.6 Gamma ROS Limits with Extrapolated Data
Nu star 2291    95% Wilson Hilferty (WH) Approx. Gamma UPL 2678

SD 508.3 99% Percentile (z) 2871
k star 9.962

Mean 1700 90% Percentile (z) 2346
Median 1670 95% Percentile (z) 2529

Assuming Gamma Distribution    95% KM Chebyshev UPL 3902
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 2539

Data follow Appx. Gamma Distribution at 5% Significance Level SE of Mean 47.22
   95% KM UTL with    90% Coverage 2459

K-S Test Statistic 0.0896 Mean 1702
5% K-S Critical Value 0.0868 SD 502.6

A-D Test Statistic 0.739 Nonparametric Statistics
5% A-D Critical Value 0.752 Kaplan-Meier (KM) Method

nu star 2524

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 11.47 Data appear Normal at 5% Significance Level

Theta Star 151.4

99% Percentile (z) 2850 99% Percentile (z) 3388
95% Percentile (z) 2518 95% Percentile (z) 2734
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2276
2277
2278
2279
2280
2281
2282
2283
2284
2285
2286
2287
2288
2289
2290
2291
2292
2293
2294
2295
2296
2297
2298
2299
2300
2301
2302
2303
2304
2305
2306
2307
2308
2309
2310
2311
2312
2313
2314
2315
2316
2317
2318
2319
2320
2321
2322
2323
2324
2325
2326
2327
2328
2329
2330
2331
2332
2333
2334
2335
2336
2337
2338
2339
2340
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5% K-S Critical Value 0.0898 99% Percentile 1522
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.757 90% Percentile 652.2
K-S Test Statistic 0.126 95% Percentile 984

A-D Test Statistic 3.049 Nonparametric Statistics

MLE of Standard Deviation 221.2
nu star 734.5

Theta Star 115.4
MLE of Mean 423.8

Gamma Distribution Test Data Distribution Test
k star 3.672 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 880.5 95% Percentile (z) 824.2
99% Percentile (z) 1070 99% Percentile (z) 1150

   95% UPL (t) 887.1    95% UPL (t) 833.8
90% Percentile (z) 779.6 90% Percentile (z) 690.2

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 846.9    95% UTL with   90% Coverage 777

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.194 Lilliefors Test Statistic 0.0988

Skewness 2.679

Background Statistics

SD 277.6 SD 0.488
Coefficient of Variation 0.655

Third Quartile 477.5 Third Quartile 6.168
Mean 423.8 Mean 5.911

First Quartile 255.8 First Quartile 5.544
Median 332.5 Median 5.807

Maximum 1750 Maximum 7.467
Second Largest 1520 Second Largest 7.326

Raw Statistics Log-Transformed Statistics
Minimum 157 Minimum 5.056

Total Number of Observations 100 Number of Distinct Observations 94
Tolerance Factor 1.524

M|MG/KG|MANGANESE| (so_sb)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 2459
   95% HW Approx. Gamma UTL with   90% Coverage 2570

   95% WH Approx. Gamma UPL 2371 Upper Threshold Limit Based upon IQR 1212
   95% HW Approx. Gamma UPL 2467

99% Percentile 3849    95% UPL 3748
   95% Chebyshev UPL 5014

90% Percentile 1775    95% Percentile Bootstrap UTL with   90% Coverage 3695
95% Percentile 2389    95% BCA Bootstrap UTL with   90% Coverage 3695

Assuming Gamma Distribution    95% UTL with   90% Coverage 3680

5% K-S Critical Value 0.166 99% Percentile 3787
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.785 90% Percentile 1689
K-S Test Statistic 0.193 95% Percentile 2902

A-D Test Statistic 0.95 Nonparametric Statistics

MLE of Standard Deviation 832.1
nu star 44.51

MLE of Mean 716.7
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2343
2344
2345
2346
2347
2348
2349
2350
2351
2352
2353
2354
2355
2356
2357
2358
2359
2360
2361
2362
2363
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2365
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2367
2368
2369
2370
2371
2372
2373
2374
2375
2376
2377
2378
2379
2380
2381
2382
2383
2384
2385
2386
2387
2388
2389
2390
2391
2392
2393
2394
2395
2396
2397
2398
2399
2400
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2402
2403
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2405
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   95% WH Approx. Gamma UTL with   90% Coverage 308.1

   95% WH Approx. Gamma UPL 329.3 Upper Threshold Limit Based upon IQR 338.8
   95% HW Approx. Gamma UPL 332.7

99% Percentile 430.1    95% UPL 378.8
   95% Chebyshev UPL 571.1

90% Percentile 281.8    95% Percentile Bootstrap UTL with   90% Coverage 342
95% Percentile 329    95% BCA Bootstrap UTL with   90% Coverage 342

Assuming Gamma Distribution    95% UTL with   90% Coverage 342

5% K-S Critical Value 0.086 99% Percentile 451.1
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.757 90% Percentile 293.6
K-S Test Statistic 0.0902 95% Percentile 373

A-D Test Statistic 0.931 Nonparametric Statistics

MLE of Standard Deviation 86.65
nu star 840.6

Theta Star 45.32
MLE of Mean 165.7

Gamma Distribution Test Data Distribution Test
k star 3.655 Data appear Lognormal at 5% Significance Level

95% Percentile (z) 318 95% Percentile (z) 345.1
99% Percentile (z) 381.1 99% Percentile (z) 495.5

   95% UPL (t) 319.9    95% UPL (t) 348.9
90% Percentile (z) 284.3 90% Percentile (z) 284.5

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 305.1    95% UTL with   90% Coverage 320.6

Lilliefors Critical Value 0.0826 Lilliefors Critical Value 0.0826
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.144 Lilliefors Test Statistic 0.0555

Skewness 1.37

Background Statistics

SD 92.61 SD 0.531
Coefficient of Variation 0.559

Third Quartile 197 Third Quartile 5.283
Mean 165.7 Mean 4.971

First Quartile 102.5 First Quartile 4.63
Median 136 Median 4.913

Maximum 477 Maximum 6.168
Second Largest 454 Second Largest 6.118

Raw Statistics Log-Transformed Statistics
Minimum 27.9 Minimum 3.329

Total Number of Observations 115 Number of Distinct Observations 100
Tolerance Factor 1.506

M|MG/KG|MANGANESE| (so_ss)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 788.5
   95% HW Approx. Gamma UTL with   90% Coverage 784.3

   95% WH Approx. Gamma UPL 837.2 Upper Threshold Limit Based upon IQR 810.1
   95% HW Approx. Gamma UPL 834.7

99% Percentile 1099    95% UPL 1037
   95% Chebyshev UPL 1640

90% Percentile 720.3    95% Percentile Bootstrap UTL with   90% Coverage 863.1
95% Percentile 840.6    95% BCA Bootstrap UTL with   90% Coverage 863.1

Assuming Gamma Distribution    95% UTL with   90% Coverage 850
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2414
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2416
2417
2418
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2420
2421
2422
2423
2424
2425
2426
2427
2428
2429
2430
2431
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2433
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2435
2436
2437
2438
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2440
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2444
2445
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2448
2449
2450
2451
2452
2453
2454
2455
2456
2457
2458
2459
2460
2461
2462
2463
2464
2465
2466
2467
2468
2469
2470
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SD in Original Scale 0.00362
Mean in Log Scale -5.259

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale 0.00599

99% Percentile (z) 0.0135 99% Percentile (z) 0.0123

90% Percentile (z) 0.0108 90% Percentile (z) 0.0097
95% Percentile (z) 0.0117 95% Percentile (z) 0.0105

   95% UTL   90% Coverage 0.0114    95% UTL   90% Coverage 0.0103
   95% UPL (t) 0.0118    95% UPL (t) 0.0106

Mean 0.00748 Mean (Log Scale) -4.929
SD 0.00257 SD (Log Scale) 0.229

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.964 Shapiro Wilk Test Statistic 0.961

Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.00%

Warning:  There are only 5 Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 98
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 2

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 0.011 Minimum Non-Detect -4.51
Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

Mean of Detected 0.0177 Mean of Detected -4.051
SD of Detected 0.0036 SD of Detected 0.209

Minimum Detected 0.013 Minimum Detected -4.343
Maximum Detected 0.022 Maximum Detected -3.817

Tolerance Factor 1.524 Percent Non-Detects 95.00%

Raw Statistics Log-transformed Statistics

Number of Valid Data 100 Number of Detected Data 5
Number of Distinct Detected Data 5 Number of Non-Detect Data 95

M|MG/KG|MERCURY| (so_sb)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable M|MG/KG|MERCURY| (br_na) was not processed!

Number of Valid Data 30 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 30

M|MG/KG|MERCURY| (br_na)

General Statistics

   95% HW Approx. Gamma UTL with   90% Coverage 310.2
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2510
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2534
2535
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SD 0.0739 SD (Log Scale) 0.93

DL/2 Substitution Method DL/2 Substitution Method
Mean 0.0543 Mean (Log Scale) -3.353

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.272 Lilliefors Test Statistic 0.158
5% Lilliefors Critical Value 0.109 5% Lilliefors Critical Value 0.109

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.39%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 112
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 3

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 0.011 Minimum Non-Detect -4.51
Maximum Non-Detect 0.22 Maximum Non-Detect -1.514

Mean of Detected 0.0718 Mean of Detected -2.995
SD of Detected 0.0918 SD of Detected 0.767

Minimum Detected 0.016 Minimum Detected -4.135
Maximum Detected 0.68 Maximum Detected -0.386

Tolerance Factor 1.506 Percent Non-Detects 42.61%

Raw Statistics Log-transformed Statistics

General Statistics
Number of Valid Data 115 Number of Detected Data 66

Number of Distinct Detected Data 43 Number of Non-Detect Data 49

Note: DL/2 is not a recommended method.

M|MG/KG|MERCURY| (so_ss)

95% Percentile 0.00561
99% Percentile 0.0138

   95% WH Approx. Gamma UTL with    90% Coverage 0.00158
90% Percentile 0.00288    95% HW Approx. Gamma UTL with   90% Coverage 0.00096

Nu star 26.04    95% Wilson Hilferty (WH) Approx. Gamma UPL 0.00195
   95% Percentile of Chisquare (2k) 1.469    95% Hawkins Wixley (HW) Approx. Gamma UPL 0.00123

k star 0.13
Theta star 0.00764 Gamma ROS Limits with Extrapolated Data

Median 1E-06 95% Percentile (z) 0.0153
SD 0.00399 99% Percentile (z) 0.0162

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 0.0153
Mean 0.00099 90% Percentile (z) 0.0148

   95% KM UTL with    90% Coverage 0.0152
Assuming Gamma Distribution    95% KM Chebyshev UPL 0.0187

5% K-S Critical Value 0.357 SD 0.00125
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00014

5% A-D Critical Value 0.679 Kaplan-Meier (KM) Method
K-S Test Statistic 0.21 Mean 0.0132

A-D Test Statistic 0.236 Nonparametric Statistics

Theta Star 0.00149
nu star 118.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 11.88 Data appear Normal at 5% Significance Level

95% Percentile (z) 0.0123
99% Percentile (z) 0.0175

   95% UPL (t) 0.0124
90% Percentile (z) 0.0101

SD in Log Scale 0.521
   95% UTL   90% Coverage 0.0115
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2600
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Background Statistics
Normal Distribution Test Lognormal Distribution Test

Coefficient of Variation 0.529
Skewness 0.507

Mean 24.14 Mean 2.985
SD 12.78 SD 0.778

Median 22.35 Median 3.106
Third Quartile 33.28 Third Quartile 3.504

Second Largest 47.2 Second Largest 3.854
First Quartile 13.7 First Quartile 2.607

Minimum 0.91 Minimum -0.0943
Maximum 57 Maximum 4.043

Tolerance Factor 1.777

Raw Statistics Log-Transformed Statistics

M|MG/KG|NICKEL| (br_na)

General Statistics
Total Number of Observations 30 Number of Distinct Observations 30

99% Percentile 0.419

Note: DL/2 is not a recommended method.

90% Percentile 0.141    95% HW Approx. Gamma UTL with   90% Coverage 0.194
95% Percentile 0.218

   95% Percentile of Chisquare (2k) 2.747    95% Hawkins Wixley (HW) Approx. Gamma UPL 0.232
   95% WH Approx. Gamma UTL with    90% Coverage 0.159

Theta star 0.159 Gamma ROS Limits with Extrapolated Data
Nu star 69.1    95% Wilson Hilferty (WH) Approx. Gamma UPL 0.184

SD 0.0759 99% Percentile (z) 0.223
k star 0.3

Mean 0.0477 90% Percentile (z) 0.146
Median 0.028 95% Percentile (z) 0.173

Assuming Gamma Distribution    95% KM Chebyshev UPL 0.374
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 0.175

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00696
   95% KM UTL with    90% Coverage 0.163

K-S Test Statistic 0.201 Mean 0.0523
5% K-S Critical Value 0.112 SD 0.0734

A-D Test Statistic 2.684 Nonparametric Statistics
5% A-D Critical Value 0.769 Kaplan-Meier (KM) Method

nu star 194

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 1.47 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0489

99% Percentile (z) 1.001 99% Percentile (z) 0.229

90% Percentile (z) 0.789 90% Percentile (z) 0.0954
95% Percentile (z) 0.862 95% Percentile (z) 0.129

   95% Bootstrap (%) UTL with   90% Coverage 0.132
   95% UPL (t) 0.867    95% UPL (t) 0.132

   95% UTL with   90% Coverage 0.834    95% UTL with   90% Coverage 0.115
   95% BCA UTL with   90% Coverage 0.13

Mean 0.529 Mean in Original Scale 0.05
SD 0.203 SD in Original Scale 0.0741

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 0.176 95% Percentile (z) 0.162
99% Percentile (z) 0.226 99% Percentile (z) 0.305

   95% UPL (t) 0.177    95% UPL (t) 0.165
90% Percentile (z) 0.149 90% Percentile (z) 0.115

   95% UTL   90% Coverage 0.166    95% UTL   90% Coverage 0.142
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2633
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2648
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2650
2651
2652
2653
2654
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2659
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95% Percentile (z) 26.98 95% Percentile (z) 28.45

   95% UPL (t) 27.12    95% UPL (t) 28.68
90% Percentile (z) 24.87 90% Percentile (z) 25.22

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 26.28    95% UTL with   90% Coverage 27.33

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.0927 Lilliefors Test Statistic 0.0768

Skewness 0.701

Background Statistics

SD 5.815 SD 0.331
Coefficient of Variation 0.334

Third Quartile 21.23 Third Quartile 3.055
Mean 17.41 Mean 2.803

First Quartile 12.65 First Quartile 2.538
Median 16.55 Median 2.806

Maximum 37.1 Maximum 3.614
Second Largest 31 Second Largest 3.434

Raw Statistics Log-Transformed Statistics
Minimum 7.6 Minimum 2.028

Total Number of Observations 100 Number of Distinct Observations 78
Tolerance Factor 1.524

M|MG/KG|NICKEL| (so_sb)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 55.98
   95% HW Approx. Gamma UTL with   90% Coverage 59.09

   95% WH Approx. Gamma UPL 54.7 Upper Threshold Limit Based upon IQR 62.64
   95% HW Approx. Gamma UPL 57.6

99% Percentile 73.71    95% UPL 51.61
   95% Chebyshev UPL 80.77

90% Percentile 44.88    95% Percentile Bootstrap UTL with   90% Coverage 48.18
95% Percentile 53.91    95% BCA Bootstrap UTL with   90% Coverage 47.2

Assuming Gamma Distribution    95% UTL with   90% Coverage 47.2

5% K-S Critical Value 0.161 99% Percentile 54.16
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.754 90% Percentile 39.31
K-S Test Statistic 0.113 95% Percentile 43.69

A-D Test Statistic 0.422 Nonparametric Statistics

MLE of Standard Deviation 15.49
nu star 145.8

Theta Star 9.935
MLE of Mean 24.14

Gamma Distribution Test Data Distribution Test
k star 2.43 Data appear Normal at 5% Significance Level

95% Percentile (z) 45.16 95% Percentile (z) 71.18
99% Percentile (z) 53.87 99% Percentile (z) 121

   95% UPL (t) 46.21    95% UPL (t) 75.89
90% Percentile (z) 40.52 90% Percentile (z) 53.66

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 46.85    95% UTL with   90% Coverage 78.89

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic 0.974 Shapiro Wilk Test Statistic 0.826
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2666
2667
2668
2669
2670
2671
2672
2673
2674
2675
2676
2677
2678
2679
2680
2681
2682
2683
2684
2685
2686
2687
2688
2689
2690
2691
2692
2693
2694
2695
2696
2697
2698
2699
2700
2701
2702
2703
2704
2705
2706
2707
2708
2709
2710
2711
2712
2713
2714
2715
2716
2717
2718
2719
2720
2721
2722
2723
2724
2725
2726
2727
2728
2729
2730

A B C D E F G H I J K L

MLE of Standard Deviation 3.246
nu star 1869

Theta Star 1.139
MLE of Mean 9.252

Gamma Distribution Test Data Distribution Test
k star 8.125 Data appear Normal at 5% Significance Level

95% Percentile (z) 14.45 95% Percentile (z) 15.73
99% Percentile (z) 16.61 99% Percentile (z) 20.1

   95% UPL (t) 14.52    95% UPL (t) 15.84
90% Percentile (z) 13.31 90% Percentile (z) 13.8

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 14.02    95% UTL with   90% Coverage 14.96

Lilliefors Critical Value 0.0826 Lilliefors Critical Value 0.0826
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.0693 Lilliefors Test Statistic 0.0803

Skewness 0.401

Background Statistics

SD 3.163 SD 0.36
Coefficient of Variation 0.342

Third Quartile 11.5 Third Quartile 2.442
Mean 9.252 Mean 2.164

First Quartile 6.9 First Quartile 1.931
Median 8.9 Median 2.186

Maximum 19.1 Maximum 2.95
Second Largest 16.5 Second Largest 2.803

Raw Statistics Log-Transformed Statistics
Minimum 2.8 Minimum 1.03

Total Number of Observations 115 Number of Distinct Observations 74
Tolerance Factor 1.506

M|MG/KG|NICKEL| (so_ss)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 26.81
   95% HW Approx. Gamma UTL with   90% Coverage 26.92

   95% WH Approx. Gamma UPL 27.92 Upper Threshold Limit Based upon IQR 34.09
   95% HW Approx. Gamma UPL 28.08

99% Percentile 33.54    95% UPL 27.2
   95% Chebyshev UPL 42.89

90% Percentile 25.09    95% Percentile Bootstrap UTL with   90% Coverage 26.83
95% Percentile 27.85    95% BCA Bootstrap UTL with   90% Coverage 26.8

Assuming Gamma Distribution    95% UTL with   90% Coverage 26.8

5% K-S Critical Value 0.0894 99% Percentile 31.06
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.752 90% Percentile 25.4
K-S Test Statistic 0.075 95% Percentile 27.11

A-D Test Statistic 0.537 Nonparametric Statistics

MLE of Standard Deviation 5.763
nu star 1826

Theta Star 1.907
MLE of Mean 17.41

Gamma Distribution Test Data Distribution Test
k star 9.13 Data appear Gamma Distributed at 5% Significance Level

99% Percentile (z) 30.94 99% Percentile (z) 35.66
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2731
2732
2733
2734
2735
2736
2737
2738
2739
2740
2741
2742
2743
2744
2745
2746
2747
2748
2749
2750
2751
2752
2753
2754
2755
2756
2757
2758
2759
2760
2761
2762
2763
2764
2765
2766
2767
2768
2769
2770
2771
2772
2773
2774
2775
2776
2777
2778
2779
2780
2781
2782
2783
2784
2785
2786
2787
2788
2789
2790
2791
2792
2793
2794
2795

A B C D E F G H I J K L

99% Percentile (z) 451 99% Percentile (z) 693.5

90% Percentile (z) 321.8 90% Percentile (z) 328.1
95% Percentile (z) 366.7 95% Percentile (z) 425.7

   95% Bootstrap (%) UTL with   90% Coverage 403.8
   95% UPL (t) 376.9    95% UPL (t) 451.5

   95% UTL with   90% Coverage 383    95% UTL with   90% Coverage 467.9
   95% BCA UTL with   90% Coverage 403.8

Mean 163.3 Mean in Original Scale 166.6
SD 123.6 SD in Original Scale 120.5

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 365.4 95% Percentile (z) 445.3
99% Percentile (z) 447.9 99% Percentile (z) 744.8

   95% UPL (t) 375.3    95% UPL (t) 473.9
90% Percentile (z) 321.3 90% Percentile (z) 338.6

SD 121.1 SD (Log Scale) 0.755
   95% UTL   90% Coverage 381.4    95% UTL   90% Coverage 492

DL/2 Substitution Method DL/2 Substitution Method
Mean 166.1 Mean (Log Scale) 4.858

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.857 Shapiro Wilk Test Statistic 0.961
5% Shapiro Wilk Critical Value 0.924 5% Shapiro Wilk Critical Value 0.924

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 6.67%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 2
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 28

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 48.8 Minimum Non-Detect 3.888
Maximum Non-Detect 50.5 Maximum Non-Detect 3.922

Mean of Detected 176.2 Mean of Detected 4.975
SD of Detected 119.1 SD of Detected 0.63

Minimum Detected 53.9 Minimum Detected 3.987
Maximum Detected 537 Maximum Detected 6.286

Tolerance Factor 1.777 Percent Non-Detects 6.67%

Raw Statistics Log-transformed Statistics

Number of Valid Data 30 Number of Detected Data 28
Number of Distinct Detected Data 28 Number of Non-Detect Data 2

M|MG/KG|POTASSIUM| (br_na)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 14.49
   95% HW Approx. Gamma UTL with   90% Coverage 14.59

   95% WH Approx. Gamma UPL 15.2 Upper Threshold Limit Based upon IQR 18.4
   95% HW Approx. Gamma UPL 15.33

99% Percentile 18.42    95% UPL 14.54
   95% Chebyshev UPL 23.1

90% Percentile 13.58    95% Percentile Bootstrap UTL with   90% Coverage 14.4
95% Percentile 15.16    95% BCA Bootstrap UTL with   90% Coverage 14.36

Assuming Gamma Distribution    95% UTL with   90% Coverage 14.4

5% K-S Critical Value 0.0856 99% Percentile 16.29
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.753 90% Percentile 13.78
K-S Test Statistic 0.0799 95% Percentile 14.43

A-D Test Statistic 0.605 Nonparametric Statistics
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2796
2797
2798
2799
2800
2801
2802
2803
2804
2805
2806
2807
2808
2809
2810
2811
2812
2813
2814
2815
2816
2817
2818
2819
2820
2821
2822
2823
2824
2825
2826
2827
2828
2829
2830
2831
2832
2833
2834
2835
2836
2837
2838
2839
2840
2841
2842
2843
2844
2845
2846
2847
2848
2849
2850
2851
2852
2853
2854
2855
2856
2857
2858
2859
2860

A B C D E F G H I J K L

MLE of Standard Deviation 407.4
nu star 707.6

Theta Star 216.6
MLE of Mean 766.4

Gamma Distribution Test Data Distribution Test
k star 3.538 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 1527 95% Percentile (z) 1536
99% Percentile (z) 1842 99% Percentile (z) 2174

   95% UPL (t) 1538    95% UPL (t) 1555
90% Percentile (z) 1359 90% Percentile (z) 1276

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 1471    95% UTL with   90% Coverage 1444

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics
Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.254 Lilliefors Test Statistic 0.199

Coefficient of Variation 0.604
Skewness 1.423

Mean 766.4 Mean 6.498
SD 462.6 SD 0.51

Median 533.5 Median 6.279
Third Quartile 1065 Third Quartile 6.971

Second Largest 2040 Second Largest 7.621
First Quartile 449.5 First Quartile 6.108

Minimum 288 Minimum 5.663
Maximum 2440 Maximum 7.8

Tolerance Factor 1.524

Raw Statistics Log-Transformed Statistics

M|MG/KG|POTASSIUM| (so_sb)

General Statistics
Total Number of Observations 100 Number of Distinct Observations 86

99% Percentile 1169

Note: DL/2 is not a recommended method.

90% Percentile 456.2    95% HW Approx. Gamma UTL with   90% Coverage 688.5
95% Percentile 660.3

   95% Percentile of Chisquare (2k) 3.543    95% Hawkins Wixley (HW) Approx. Gamma UPL 661.2
   95% WH Approx. Gamma UTL with    90% Coverage 538.3

Theta star 372.8 Gamma ROS Limits with Extrapolated Data
Nu star 26.47    95% Wilson Hilferty (WH) Approx. Gamma UPL 521.1

SD 123.3 99% Percentile (z) 440.2
k star 0.441

Mean 164.4 90% Percentile (z) 318
Median 125 95% Percentile (z) 360.5

Assuming Gamma Distribution    95% KM Chebyshev UPL 686.5
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 370.1

Data appear Gamma Distributed at 5% Significance Level SE of Mean 21.76
   95% KM UTL with    90% Coverage 376

K-S Test Statistic 0.136 Mean 168
5% K-S Critical Value 0.167 SD 117

A-D Test Statistic 0.561 Nonparametric Statistics
5% A-D Critical Value 0.755 Kaplan-Meier (KM) Method

nu star 136.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 2.436 Data appear Gamma Distributed at 5% Significance Level

Theta Star 72.32
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2861
2862
2863
2864
2865
2866
2867
2868
2869
2870
2871
2872
2873
2874
2875
2876
2877
2878
2879
2880
2881
2882
2883
2884
2885
2886
2887
2888
2889
2890
2891
2892
2893
2894
2895
2896
2897
2898
2899
2900
2901
2902
2903
2904
2905
2906
2907
2908
2909
2910
2911
2912
2913
2914
2915
2916
2917
2918
2919
2920
2921
2922
2923
2924
2925

A B C D E F G H I J K L

99% Percentile (z) 844.3 99% Percentile (z) 808.2

90% Percentile (z) 538.8 90% Percentile (z) 550.5
95% Percentile (z) 645 95% Percentile (z) 629.2

   95% Bootstrap (%) UTL with   90% Coverage 576
   95% UPL (t) 651.1    95% UPL (t) 633.9

   95% UTL with   90% Coverage 604.5    95% UTL with   90% Coverage 597.9
   95% BCA UTL with   90% Coverage 576

Mean 164 Mean in Original Scale 368.5
SD 292.4 SD in Original Scale 145.7

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 632.2 95% Percentile (z) 775.4
99% Percentile (z) 755.3 99% Percentile (z) 1176

   95% UPL (t) 636    95% UPL (t) 785.3
90% Percentile (z) 566.6 90% Percentile (z) 621

SD 180.6 SD (Log Scale) 0.612
   95% UTL   90% Coverage 607.2    95% UTL   90% Coverage 712.4

DL/2 Substitution Method DL/2 Substitution Method
Mean 335.2 Mean (Log Scale) 5.648

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.089 Lilliefors Test Statistic 0.0503
5% Lilliefors Critical Value 0.102 5% Lilliefors Critical Value 0.102

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.91%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 108
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 7

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 179 Minimum Non-Detect 5.187
Maximum Non-Detect 615 Maximum Non-Detect 6.422

Mean of Detected 438.8 Mean of Detected 6.043
SD of Detected 133.6 SD of Detected 0.286

Minimum Detected 216 Minimum Detected 5.375
Maximum Detected 877 Maximum Detected 6.777

Tolerance Factor 1.506 Percent Non-Detects 34.78%

Raw Statistics Log-transformed Statistics

Number of Valid Data 115 Number of Detected Data 75
Number of Distinct Detected Data 69 Number of Non-Detect Data 40

M|MG/KG|POTASSIUM| (so_ss)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 1445
   95% HW Approx. Gamma UTL with   90% Coverage 1444

   95% WH Approx. Gamma UPL 1536 Upper Threshold Limit Based upon IQR 1988
   95% HW Approx. Gamma UPL 1539

99% Percentile 2014    95% UPL 1699
   95% Chebyshev UPL 2793

90% Percentile 1313    95% Percentile Bootstrap UTL with   90% Coverage 1671
95% Percentile 1536    95% BCA Bootstrap UTL with   90% Coverage 1671

Assuming Gamma Distribution    95% UTL with   90% Coverage 1670

5% K-S Critical Value 0.0899 99% Percentile 2044
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.757 90% Percentile 1513
K-S Test Statistic 0.218 95% Percentile 1681

A-D Test Statistic 7.05 Nonparametric Statistics
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2926
2927
2928
2929
2930
2931
2932
2933
2934
2935
2936
2937
2938
2939
2940
2941
2942
2943
2944
2945
2946
2947
2948
2949
2950
2951
2952
2953
2954
2955
2956
2957
2958
2959
2960
2961
2962
2963
2964
2965
2966
2967
2968
2969
2970
2971
2972
2973
2974
2975
2976
2977
2978
2979
2980
2981
2982
2983
2984
2985
2986
2987
2988
2989
2990

A B C D E F G H I J K L

Note:  It should be noted that even though bootstrap may be performed on this data set

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 99.00%

Warning:  There are only 5 Detected Values in this data

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 99
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 1

Maximum Non-Detect 0.585 Maximum Non-Detect -0.536

SD of Detected 0.195 SD of Detected 0.457
Minimum Non-Detect 0.15 Minimum Non-Detect -1.897

Maximum Detected 0.71 Maximum Detected -0.342
Mean of Detected 0.437 Mean of Detected -0.91

Raw Statistics Log-transformed Statistics
Minimum Detected 0.222 Minimum Detected -1.505

Number of Distinct Detected Data 5 Number of Non-Detect Data 95
Tolerance Factor 1.524 Percent Non-Detects 95.00%

M|MG/KG|SELENIUM| (so_sb)

General Statistics
Number of Valid Data 100 Number of Detected Data 5

gested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, 

The data set for variable M|MG/KG|SELENIUM| (br_na) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 29

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

M|MG/KG|SELENIUM| (br_na)

General Statistics
Number of Valid Data 30 Number of Detected Data 1

99% Percentile 3441

Note: DL/2 is not a recommended method.

90% Percentile 925    95% HW Approx. Gamma UTL with   90% Coverage 1453
95% Percentile 1592

   95% Percentile of Chisquare (2k) 2.003    95% Hawkins Wixley (HW) Approx. Gamma UPL 1744
   95% WH Approx. Gamma UTL with    90% Coverage 1076

Theta star 1589 Gamma ROS Limits with Extrapolated Data
Nu star 44.28    95% Wilson Hilferty (WH) Approx. Gamma UPL 1237

SD 218.3 99% Percentile (z) 711.2
k star 0.193

Mean 306 90% Percentile (z) 556.6
Median 335 95% Percentile (z) 610.4

Assuming Gamma Distribution    95% KM Chebyshev UPL 1015
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 613.4

Data appear Gamma Distributed at 5% Significance Level SE of Mean 14.04
   95% KM UTL with    90% Coverage 589.9

K-S Test Statistic 0.0591 Mean 367
5% K-S Critical Value 0.103 SD 147.9

A-D Test Statistic 0.506 Nonparametric Statistics
5% A-D Critical Value 0.75 Kaplan-Meier (KM) Method

nu star 1761

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 11.74 Data appear Normal at 5% Significance Level

Theta Star 37.38
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2991
2992
2993
2994
2995
2996
2997
2998
2999
3000
3001
3002
3003
3004
3005
3006
3007
3008
3009
3010
3011
3012
3013
3014
3015
3016
3017
3018
3019
3020
3021
3022
3023
3024
3025
3026
3027
3028
3029
3030
3031
3032
3033
3034
3035
3036
3037
3038
3039
3040
3041
3042
3043
3044
3045
3046
3047
3048
3049
3050
3051
3052
3053
3054
3055

A B C D E F G H I J K L

Tolerance Factor 1.506 Percent Non-Detects 60.87%

General Statistics
Number of Valid Data 115 Number of Detected Data 45

Number of Distinct Detected Data 29 Number of Non-Detect Data 70

Note: DL/2 is not a recommended method.

M|MG/KG|SELENIUM| (so_ss)

95% Percentile 0.127
99% Percentile 0.361

   95% WH Approx. Gamma UTL with    90% Coverage 0.0256
90% Percentile 0.0561    95% HW Approx. Gamma UTL with   90% Coverage 0.0116

Nu star 18.45    95% Wilson Hilferty (WH) Approx. Gamma UPL 0.0322
   95% Percentile of Chisquare (2k) 1.075    95% Hawkins Wixley (HW) Approx. Gamma UPL 0.0155

k star 0.0923
Theta star 0.237 Gamma ROS Limits with Extrapolated Data

Median 1E-06 95% Percentile (z) 0.334
SD 0.103 99% Percentile (z) 0.376

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 0.335
Mean 0.0218 90% Percentile (z) 0.312

   95% KM UTL with    90% Coverage 0.326
Assuming Gamma Distribution    95% KM Chebyshev UPL 0.501

5% K-S Critical Value 0.358 SD 0.0613
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00689

5% A-D Critical Value 0.68 Kaplan-Meier (KM) Method
K-S Test Statistic 0.23 Mean 0.233

A-D Test Statistic 0.25 Nonparametric Statistics

Theta Star 0.166
nu star 26.36

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 2.636 Data appear Normal at 5% Significance Level

95% Percentile (z) 0.171
99% Percentile (z) 0.324

   95% UPL (t) 0.174
90% Percentile (z) 0.121

SD in Log Scale 0.942
   95% UTL   90% Coverage 0.152

SD in Original Scale 0.1
Mean in Log Scale -3.319

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale 0.0619

99% Percentile (z) 0.344 99% Percentile (z) 0.327

90% Percentile (z) 0.251 90% Percentile (z) 0.211
95% Percentile (z) 0.284 95% Percentile (z) 0.246

   95% UTL   90% Coverage 0.273    95% UTL   90% Coverage 0.234
   95% UPL (t) 0.286    95% UPL (t) 0.248

Mean 0.138 Mean (Log Scale) -2.093
SD 0.0889 SD (Log Scale) 0.42

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.942 Shapiro Wilk Test Statistic 0.968

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics
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3056
3057
3058
3059
3060
3061
3062
3063
3064
3065
3066
3067
3068
3069
3070
3071
3072
3073
3074
3075
3076
3077
3078
3079
3080
3081
3082
3083
3084
3085
3086
3087
3088
3089
3090
3091
3092
3093
3094
3095
3096
3097
3098
3099
3100
3101
3102
3103
3104
3105
3106
3107
3108
3109
3110
3111
3112
3113
3114
3115
3116
3117
3118
3119
3120

A B C D E F G H I J K L

Maximum Detected 0.095 Maximum Detected -2.354

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0805 Minimum Detected -2.519

Warning: Data set has only 3 Detected Values.
This is not enough to compute meaningful and reliable test statistics and estimates.

No statistics will be produced!

Tolerance Factor 1.777 Percent Non-Detects 90.00%

General Statistics
Number of Valid Data 30 Number of Detected Data 3

Number of Distinct Detected Data 3 Number of Non-Detect Data 27

Note: DL/2 is not a recommended method.

M|MG/KG|SILVER| (br_na)

95% Percentile (z) 0.567
99% Percentile (z) 0.678

   95% KM UPL (t) 0.571
90% Percentile (z) 0.509

   95% KM UTL with    90% Coverage 0.545
   95% KM Chebyshev UPL 1.011

SD 0.162
SE of Mean 0.0179

Kaplan-Meier (KM) Method
Mean 0.301

Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
Gamma Statistics Not Available Data appear Gamma Distributed at 5% Significance Level

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method N/A

95% Percentile (z) 993.9
99% Percentile (z) 1441

   95% UPL (t) 1007
90% Percentile (z) 755.4

SD 656.5
   95% UTL   90% Coverage 902.9

DL/2 Substitution Method DL/2 Substitution Method N/A
Mean -85.99

Data not Normal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.899 Not Available
5% Shapiro Wilk Critical Value 0.945

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 115
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Data with Multiple Detection Limits Single Detection Limit Scenario

Mean of Detected 0.386
Maximum Non-Detect 5.7

Mean of Detected 0.386
Mean of Detected 0.386

Minimum Detected 0.18 Log Statistics Not Avaliable
Maximum Detected 0.89

Raw Statistics Log-transformed Statistics
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3121
3122
3123
3124
3125
3126
3127
3128
3129
3130
3131
3132
3133
3134
3135
3136
3137
3138
3139
3140
3141
3142
3143
3144
3145
3146
3147
3148
3149
3150
3151
3152
3153
3154
3155
3156
3157
3158
3159
3160
3161
3162
3163
3164
3165
3166
3167
3168
3169
3170
3171
3172
3173
3174
3175
3176
3177
3178
3179
3180
3181
3182
3183
3184
3185

A B C D E F G H I J K L

Nu star     N/A       95% Wilson Hilferty (WH) Approx. Gamma UPL     N/A    

k star     N/A    
Theta star     N/A    Gamma ROS Limits with Extrapolated Data

Median     N/A    95% Percentile (z) 0.086
SD     N/A    99% Percentile (z) 0.0879

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 0.0862
Mean     N/A    90% Percentile (z) 0.0849

   95% KM UTL with    90% Coverage 0.0864
Assuming Gamma Distribution    95% KM Chebyshev UPL 0.094

5% K-S Critical Value     N/A    SD 0.00289
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00069

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method
K-S Test Statistic     N/A    Mean 0.0812

A-D Test Statistic     N/A    Nonparametric Statistics

Theta Star     N/A    
nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

95% Percentile (z) 0.0779
99% Percentile (z) 0.0915

   95% UPL (t) 0.0794
90% Percentile (z) 0.0715

SD in Log Scale 0.236
   95% UTL   90% Coverage 0.0804

SD in Original Scale 0.0138
Mean in Log Scale -2.941

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale 0.0543

99% Percentile (z) 0.148 99% Percentile (z) 0.138

90% Percentile (z) 0.101 90% Percentile (z) 0.0729
95% Percentile (z) 0.117 95% Percentile (z) 0.091

   95% UTL   90% Coverage 0.123    95% UTL   90% Coverage 0.0986
   95% UPL (t) 0.121    95% UPL (t) 0.0957

Mean 0.043 Mean (Log Scale) -3.401
SD 0.0452 SD (Log Scale) 0.61

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.954 Shapiro Wilk Test Statistic 0.962

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.
Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.
However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 3 Distinct Detected Values in this data set

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 30
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Maximum Non-Detect 0.48 Maximum Non-Detect -0.734

SD of Detected 0.00742 SD of Detected 0.0844
Minimum Non-Detect 0.048 Minimum Non-Detect -3.037

Mean of Detected 0.0868 Mean of Detected -2.446
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DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.887 Shapiro Wilk Test Statistic 0.96
5% Shapiro Wilk Critical Value 0.916 5% Shapiro Wilk Critical Value 0.916

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 20.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 6
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 24

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 48.3 Minimum Non-Detect 3.877
Maximum Non-Detect 50.5 Maximum Non-Detect 3.922

Mean of Detected 160.4 Mean of Detected 4.951
SD of Detected 85.2 SD of Detected 0.51

Minimum Detected 62.4 Minimum Detected 4.134
Maximum Detected 354 Maximum Detected 5.869

Tolerance Factor 1.777 Percent Non-Detects 20.00%

Raw Statistics Log-transformed Statistics

Number of Valid Data 30 Number of Detected Data 24
Number of Distinct Detected Data 24 Number of Non-Detect Data 6

M|MG/KG|SODIUM| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable M|MG/KG|SILVER| (so_ss) was not processed!

Number of Valid Data 115 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 115

M|MG/KG|SILVER| (so_ss)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable M|MG/KG|SILVER| (so_sb) was not processed!

General Statistics
Number of Valid Data 100 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 100

Note: DL/2 is not a recommended method.

M|MG/KG|SILVER| (so_sb)

95% Percentile     N/A    
99% Percentile     N/A    

   95% WH Approx. Gamma UTL with    90% Coverage     N/A    
90% Percentile     N/A       95% HW Approx. Gamma UTL with   90% Coverage     N/A    

   95% Percentile of Chisquare (2k)     N/A       95% Hawkins Wixley (HW) Approx. Gamma UPL     N/A    
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Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 84
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 16

Maximum Non-Detect 74.3 Maximum Non-Detect 4.308

SD of Detected 14.86 SD of Detected 0.197
Minimum Non-Detect 50.8 Minimum Non-Detect 3.928

Maximum Detected 107 Maximum Detected 4.673
Mean of Detected 74.73 Mean of Detected 4.295

Raw Statistics Log-transformed Statistics
Minimum Detected 54.1 Minimum Detected 3.991

Number of Distinct Detected Data 31 Number of Non-Detect Data 67
Tolerance Factor 1.524 Percent Non-Detects 67.00%

M|MG/KG|SODIUM| (so_sb)

General Statistics
Number of Valid Data 100 Number of Detected Data 33

99% Percentile 1401

Note: DL/2 is not a recommended method.

90% Percentile 388.1    95% HW Approx. Gamma UTL with   90% Coverage 834.8
95% Percentile 658.4

   95% Percentile of Chisquare (2k) 2.085    95% Hawkins Wixley (HW) Approx. Gamma UPL 790.6
   95% WH Approx. Gamma UTL with    90% Coverage 572.6

Theta star 631.5 Gamma ROS Limits with Extrapolated Data
Nu star 12.19    95% Wilson Hilferty (WH) Approx. Gamma UPL 549.3

SD 100.1 99% Percentile (z) 336.8
k star 0.203

Mean 128.3 90% Percentile (z) 248.8
Median 109.5 95% Percentile (z) 279.4

Assuming Gamma Distribution    95% KM Chebyshev UPL 514.2
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 286.3

Data appear Gamma Distributed at 5% Significance Level SE of Mean 15.72
   95% KM UTL with    90% Coverage 290.5

K-S Test Statistic 0.138 Mean 140.8
5% K-S Critical Value 0.179 SD 84.27

A-D Test Statistic 0.466 Nonparametric Statistics
5% A-D Critical Value 0.748 Kaplan-Meier (KM) Method

nu star 173.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 3.622 Data appear Gamma Distributed at 5% Significance Level

Theta Star 44.28

99% Percentile (z) 367 99% Percentile (z) 516

90% Percentile (z) 258.9 90% Percentile (z) 259.8
95% Percentile (z) 296.5 95% Percentile (z) 329.8

   95% Bootstrap (%) UTL with   90% Coverage 344.1
   95% UPL (t) 305    95% UPL (t) 348.2

   95% UTL with   90% Coverage 310.1    95% UTL with   90% Coverage 359.7
   95% BCA UTL with   90% Coverage 344.1

Mean 126.4 Mean in Original Scale 137.2
SD 103.4 SD in Original Scale 89.38

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 287.6 95% Percentile (z) 399.7
99% Percentile (z) 351.6 99% Percentile (z) 711.1

   95% UPL (t) 295.4    95% UPL (t) 428.6
90% Percentile (z) 253.5 90% Percentile (z) 294

SD 93.88 SD (Log Scale) 0.845
   95% UTL   90% Coverage 300    95% UTL   90% Coverage 447

Mean 133.2 Mean (Log Scale) 4.601
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Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 25 Number of Non-Detect Data 90
Tolerance Factor 1.506 Percent Non-Detects 78.26%

M|MG/KG|SODIUM| (so_ss)

General Statistics
Number of Valid Data 115 Number of Detected Data 25

99% Percentile 418.9

Note: DL/2 is not a recommended method.

90% Percentile 70.75    95% HW Approx. Gamma UTL with   90% Coverage 118.3
95% Percentile 153.7

   95% Percentile of Chisquare (2k) 1.17    95% Hawkins Wixley (HW) Approx. Gamma UPL 148.2
   95% WH Approx. Gamma UTL with    90% Coverage 100.1

Theta star 262.6 Gamma ROS Limits with Extrapolated Data
Nu star 20.17    95% Wilson Hilferty (WH) Approx. Gamma UPL 118.9

SD 35.36 99% Percentile (z) 90.79
k star 0.101

Mean 26.49 90% Percentile (z) 77.4
Median 1.425 95% Percentile (z) 82.06

Assuming Gamma Distribution    95% KM Chebyshev UPL 117.1
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 82.36

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.303
   95% KM UTL with    90% Coverage 80.51

K-S Test Statistic 0.135 Mean 60.99
5% K-S Critical Value 0.153 SD 12.81

A-D Test Statistic 0.511 Nonparametric Statistics
5% A-D Critical Value 0.745 Kaplan-Meier (KM) Method

nu star 1597

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 24.2 Data appear Normal at 5% Significance Level

Theta Star 3.088

99% Percentile (z) 106.4 99% Percentile (z) 101.2

90% Percentile (z) 81.41 90% Percentile (z) 73.76
95% Percentile (z) 90.08 95% Percentile (z) 82.34

   95% Bootstrap (%) UTL with   90% Coverage 88.32
   95% UPL (t) 90.65    95% UPL (t) 82.93

   95% UTL with   90% Coverage 87.2    95% UTL with   90% Coverage 79.38
   95% BCA UTL with   90% Coverage 88.3

Mean 50.81 Mean in Original Scale 52.57
SD 23.87 SD in Original Scale 18.07

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 82.38 95% Percentile (z) 83.52
99% Percentile (z) 98.5 99% Percentile (z) 115.1

   95% UPL (t) 82.95    95% UPL (t) 84.46
90% Percentile (z) 73.79 90% Percentile (z) 70.39

SD 23.65 SD (Log Scale) 0.471
   95% UTL   90% Coverage 79.53    95% UTL   90% Coverage 78.9

DL/2 Substitution Method DL/2 Substitution Method
Mean 43.48 Mean (Log Scale) 3.651

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.939 Shapiro Wilk Test Statistic 0.946
5% Shapiro Wilk Critical Value 0.931 5% Shapiro Wilk Critical Value 0.931

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 84.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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M|MG/KG|THALLIUM| (so_sb)

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable M|MG/KG|THALLIUM| (br_na) was not processed!

General Statistics
Number of Valid Data 30 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 30

Note: DL/2 is not a recommended method.

M|MG/KG|THALLIUM| (br_na)

95% Percentile (z) 229.5
99% Percentile (z) 287.9

   95% KM UPL (t) 231.3
90% Percentile (z) 198.4

   95% KM UTL with    90% Coverage 217.7
   95% KM Chebyshev UPL 463.5

SD 85.62
SE of Mean 6.489

Kaplan-Meier (KM) Method
Mean 88.71

Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
Gamma Statistics Not Available Data follow Appr. Gamma Distribution at 5% Significance Level

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method N/A

95% Percentile (z) 2470
99% Percentile (z) 3968

   95% UPL (t) 2515
90% Percentile (z) 1671

SD 2198
   95% UTL   90% Coverage 2165

DL/2 Substitution Method DL/2 Substitution Method N/A
Mean -1145

Data not Normal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.898 Not Available
5% Shapiro Wilk Critical Value 0.918

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 115
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Maximum Non-Detect 814

Mean of Detected 177.5
Mean of Detected 177.5

Maximum Detected 349
Mean of Detected 177.5

Minimum Detected 62.3 Log Statistics Not Avaliable
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A-D Test Statistic 0.448 Nonparametric Statistics

MLE of Standard Deviation 6.364
nu star 139.4

Theta Star 4.176
MLE of Mean 9.699

Gamma Distribution Test Data Distribution Test
k star 2.323 Data appear Gamma Distributed at 5% Significance Level

95% Percentile (z) 20.56 95% Percentile (z) 25.68
99% Percentile (z) 25.06 99% Percentile (z) 41.9

   95% UPL (t) 21.1    95% UPL (t) 27.24
90% Percentile (z) 18.16 90% Percentile (z) 19.78

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 21.43    95% UTL with   90% Coverage 28.24

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.814 Shapiro Wilk Test Statistic 0.911

Skewness 2.279

Background Statistics

SD 6.603 SD 0.718
Coefficient of Variation 0.681

Third Quartile 11.48 Third Quartile 2.44
Mean 9.699 Mean 2.064

First Quartile 5.925 First Quartile 1.779
Median 7.7 Median 2.041

Maximum 35.9 Maximum 3.581
Second Largest 18.7 Second Largest 2.929

Raw Statistics Log-Transformed Statistics
Minimum 0.62 Minimum -0.478

Total Number of Observations 30 Number of Distinct Observations 30
Tolerance Factor 1.777

M|MG/KG|VANADIUM| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable M|MG/KG|THALLIUM| (so_ss) was not processed!

Number of Valid Data 115 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 115

M|MG/KG|THALLIUM| (so_ss)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable M|MG/KG|THALLIUM| (so_sb) was not processed!

Number of Valid Data 100 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 100

General Statistics
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99% Percentile 26.81    95% UPL 23.53

90% Percentile 21.82    95% Percentile Bootstrap UTL with   90% Coverage 21.93
95% Percentile 23.48    95% BCA Bootstrap UTL with   90% Coverage 22.07

Assuming Gamma Distribution    95% UTL with   90% Coverage 21.9

5% K-S Critical Value 0.0892 99% Percentile 26.62
Data follow Appx. Gamma Distribution at 5% Significance Level

5% A-D Critical Value 0.75 90% Percentile 20.92
K-S Test Statistic 0.0826 95% Percentile 22.27

A-D Test Statistic 0.828 Nonparametric Statistics

MLE of Standard Deviation 3.76
nu star 4018

Theta Star 0.839
MLE of Mean 16.85

Gamma Distribution Test Data Distribution Test
k star 20.09 Data appear Normal at 5% Significance Level

95% Percentile (z) 22.91 95% Percentile (z) 23.81
99% Percentile (z) 25.42 99% Percentile (z) 27.76

   95% UPL (t) 23    95% UPL (t) 23.94
90% Percentile (z) 21.57 90% Percentile (z) 21.95

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 22.46    95% UTL with   90% Coverage 23.18

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.084 Lilliefors Test Statistic 0.0969

Skewness 0.328

Background Statistics

SD 3.681 SD 0.225
Coefficient of Variation 0.218

Third Quartile 18.85 Third Quartile 2.937
Mean 16.85 Mean 2.8

First Quartile 14.18 First Quartile 2.651
Median 17.15 Median 2.842

Maximum 28.5 Maximum 3.35
Second Largest 26.6 Second Largest 3.281

Raw Statistics Log-Transformed Statistics
Minimum 8.6 Minimum 2.152

Total Number of Observations 100 Number of Distinct Observations 73
Tolerance Factor 1.524

M|MG/KG|VANADIUM| (so_sb)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 22.78
   95% HW Approx. Gamma UTL with   90% Coverage 23.53

   95% WH Approx. Gamma UPL 22.25 Upper Threshold Limit Based upon IQR 19.8
   95% HW Approx. Gamma UPL 22.94

99% Percentile 30.18    95% UPL 26.44
   95% Chebyshev UPL 38.96

90% Percentile 18.22    95% Percentile Bootstrap UTL with   90% Coverage 20.42
95% Percentile 21.96    95% BCA Bootstrap UTL with   90% Coverage 20.42

Assuming Gamma Distribution    95% UTL with   90% Coverage 18.7

5% K-S Critical Value 0.162 99% Percentile 30.91
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.755 90% Percentile 16.18
K-S Test Statistic 0.104 95% Percentile 18.3
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M|MG/KG|ZINC| (br_na)

   95% WH Approx. Gamma UTL with   90% Coverage 35.33
   95% HW Approx. Gamma UTL with   90% Coverage 35.96

   95% WH Approx. Gamma UPL 37.43 Upper Threshold Limit Based upon IQR 43.78
   95% HW Approx. Gamma UPL 38.24

99% Percentile 47.15    95% UPL 34.02
   95% Chebyshev UPL 55.36

90% Percentile 32.6    95% Percentile Bootstrap UTL with   90% Coverage 31.5
95% Percentile 37.28    95% BCA Bootstrap UTL with   90% Coverage 32.64

Assuming Gamma Distribution    95% UTL with   90% Coverage 31.5

5% K-S Critical Value 0.0857 99% Percentile 35.16
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.754 90% Percentile 30.72
K-S Test Statistic 0.114 95% Percentile 33.86

A-D Test Statistic 2.161 Nonparametric Statistics

MLE of Standard Deviation 9.049
nu star 1179

Theta Star 3.997
MLE of Mean 20.49

Gamma Distribution Test Data Distribution Test
k star 5.126 Data appear Normal at 5% Significance Level

95% Percentile (z) 33.59 95% Percentile (z) 41.21
99% Percentile (z) 39.02 99% Percentile (z) 57.33

   95% UPL (t) 33.76    95% UPL (t) 41.62
90% Percentile (z) 30.7 90% Percentile (z) 34.56

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 32.49    95% UTL with   90% Coverage 38.53

Lilliefors Critical Value 0.0826 Lilliefors Critical Value 0.0826
Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.0544 Lilliefors Test Statistic 0.14

Skewness -0.133

Background Statistics

SD 7.966 SD 0.485
Coefficient of Variation 0.389

Third Quartile 26.3 Third Quartile 3.27
Mean 20.49 Mean 2.922

First Quartile 14.65 First Quartile 2.684
Median 20.9 Median 3.04

Maximum 35.8 Maximum 3.578
Second Largest 35.2 Second Largest 3.561

Raw Statistics Log-Transformed Statistics
Minimum 5.2 Minimum 1.649

Total Number of Observations 115 Number of Distinct Observations 91
Tolerance Factor 1.506

M|MG/KG|VANADIUM| (so_ss)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 22.85
   95% HW Approx. Gamma UTL with   90% Coverage 22.92

   95% WH Approx. Gamma UPL 23.52 Upper Threshold Limit Based upon IQR 25.86
   95% HW Approx. Gamma UPL 23.61

   95% Chebyshev UPL 32.98



Attachment B - ProUCL Outputs Page 57 of 153

3641
3642
3643
3644
3645
3646
3647
3648
3649
3650
3651
3652
3653
3654
3655
3656
3657
3658
3659
3660
3661
3662
3663
3664
3665
3666
3667
3668
3669
3670
3671
3672
3673
3674
3675
3676
3677
3678
3679
3680
3681
3682
3683
3684
3685
3686
3687
3688
3689
3690
3691
3692
3693
3694
3695
3696
3697
3698
3699
3700
3701
3702
3703
3704
3705

A B C D E F G H I J K L

Maximum 74.5 Maximum 4.311
Second Largest 72.1 Second Largest 4.278

Raw Statistics Log-Transformed Statistics
Minimum 18.7 Minimum 2.929

Total Number of Observations 100 Number of Distinct Observations 93
Tolerance Factor 1.524

M|MG/KG|ZINC| (so_sb)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 116.5
   95% HW Approx. Gamma UTL with   90% Coverage 122.3

   95% WH Approx. Gamma UPL 114 Upper Threshold Limit Based upon IQR 109.3
   95% HW Approx. Gamma UPL 119.4

99% Percentile 150.8    95% UPL 104.1
   95% Chebyshev UPL 166.9

90% Percentile 94.69    95% Percentile Bootstrap UTL with   90% Coverage 90.8
95% Percentile 112.4    95% BCA Bootstrap UTL with   90% Coverage 90.8

Assuming Gamma Distribution    95% UTL with   90% Coverage 87

5% K-S Critical Value 0.161 99% Percentile 114
Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.752 90% Percentile 84.27
K-S Test Statistic 0.115 95% Percentile 86.87

A-D Test Statistic 0.573 Nonparametric Statistics

MLE of Standard Deviation 31.23
nu star 171.7

Theta Star 18.46
MLE of Mean 52.83

Gamma Distribution Test Data Distribution Test
k star 2.862 Data appear Normal at 5% Significance Level

95% Percentile (z) 95.17 95% Percentile (z) 142.6
99% Percentile (z) 112.7 99% Percentile (z) 230.5

   95% UPL (t) 97.3    95% UPL (t) 151.1
90% Percentile (z) 85.82 90% Percentile (z) 110.3

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 98.58    95% UTL with   90% Coverage 156.5

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927
Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.972 Shapiro Wilk Test Statistic 0.826

Skewness 0.548

Background Statistics

SD 25.75 SD 0.705
Coefficient of Variation 0.487

Third Quartile 64.5 Third Quartile 4.167
Mean 52.83 Mean 3.8

First Quartile 34.65 First Quartile 3.544
Median 51.7 Median 3.944

Maximum 125 Maximum 4.828
Second Largest 87 Second Largest 4.466

Raw Statistics Log-Transformed Statistics
Minimum 2.9 Minimum 1.065

Total Number of Observations 30 Number of Distinct Observations 30
Tolerance Factor 1.777

General Statistics
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Skewness 1.281

Background Statistics

SD 16.34 SD 0.447
Coefficient of Variation 0.482

Third Quartile 40.25 Third Quartile 3.695
Mean 33.9 Mean 3.421

First Quartile 21.05 First Quartile 3.047
Median 30.4 Median 3.414

Maximum 93.7 Maximum 4.54
Second Largest 84.4 Second Largest 4.436

Raw Statistics Log-Transformed Statistics
Minimum 10.5 Minimum 2.351

Total Number of Observations 115 Number of Distinct Observations 103
Tolerance Factor 1.506

M|MG/KG|ZINC| (so_ss)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 62.14
   95% HW Approx. Gamma UTL with   90% Coverage 62.34

   95% WH Approx. Gamma UPL 64.59 Upper Threshold Limit Based upon IQR 81.76
   95% HW Approx. Gamma UPL 64.9

99% Percentile 76.91    95% UPL 63.58
   95% Chebyshev UPL 98.35

90% Percentile 58.35    95% Percentile Bootstrap UTL with   90% Coverage 61.76
95% Percentile 64.43    95% BCA Bootstrap UTL with   90% Coverage 62.39

Assuming Gamma Distribution    95% UTL with   90% Coverage 61.6

5% K-S Critical Value 0.0894 99% Percentile 72.12
Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.752 90% Percentile 60.95
K-S Test Statistic 0.0919 95% Percentile 63.22

A-D Test Statistic 1.033 Nonparametric Statistics

MLE of Standard Deviation 12.87
nu star 2051

Theta Star 4.019
MLE of Mean 41.23

Gamma Distribution Test Data Distribution Test
k star 10.26 Data appear Lognormal at 5% Significance Level

95% Percentile (z) 62.68 95% Percentile (z) 65.52
99% Percentile (z) 71.56 99% Percentile (z) 80.97

   95% UPL (t) 62.99    95% UPL (t) 66
90% Percentile (z) 57.94 90% Percentile (z) 58.52

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 61.1    95% UTL with   90% Coverage 63.1

Lilliefors Critical Value 0.0886 Lilliefors Critical Value 0.0886
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.108 Lilliefors Test Statistic 0.0794

Skewness 0.642

Background Statistics

SD 13.04 SD 0.311
Coefficient of Variation 0.316

Third Quartile 51.2 Third Quartile 3.936
Mean 41.23 Mean 3.671

First Quartile 30.83 First Quartile 3.428
Median 38.75 Median 3.657
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable OS|UG/KG|1,1-BIPHENYL| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|1,1-BIPHENYL| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable OS|UG/KG|1,1-BIPHENYL| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|1,1-BIPHENYL| (br_na)

General Statistics

   95% WH Approx. Gamma UTL with   90% Coverage 58.83
   95% HW Approx. Gamma UTL with   90% Coverage 59.04

   95% WH Approx. Gamma UPL 62.39 Upper Threshold Limit Based upon IQR 69.05
   95% HW Approx. Gamma UPL 62.78

99% Percentile 79.08    95% UPL 68.02
   95% Chebyshev UPL 105.4

90% Percentile 54.35    95% Percentile Bootstrap UTL with   90% Coverage 63.3
95% Percentile 62.29    95% BCA Bootstrap UTL with   90% Coverage 62.34

Assuming Gamma Distribution    95% UTL with   90% Coverage 63.3

5% K-S Critical Value 0.0857 99% Percentile 84.02
Data follow Appx. Gamma Distribution at 5% Significance Level

5% A-D Critical Value 0.755 90% Percentile 55.8
K-S Test Statistic 0.0821 95% Percentile 65.72

A-D Test Statistic 1.243 Nonparametric Statistics

MLE of Standard Deviation 15.27
nu star 1133

Theta Star 6.879
MLE of Mean 33.9

Gamma Distribution Test Data Distribution Test
k star 4.928 Data Follow Appr. Gamma Distribution at 5% Significance Level

95% Percentile (z) 60.78 95% Percentile (z) 63.85
99% Percentile (z) 71.91 99% Percentile (z) 86.58

   95% UPL (t) 61.12    95% UPL (t) 64.44
90% Percentile (z) 54.84 90% Percentile (z) 54.28

Assuming Normal Distribution Assuming Lognormal Distribution
   95% UTL with   90% Coverage 58.51    95% UTL with   90% Coverage 60.01

Lilliefors Critical Value 0.0826 Lilliefors Critical Value 0.0826
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.116 Lilliefors Test Statistic 0.0779
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OS|UG/KG|2,4,5-TRICHLOROPHENOL| (br_na)

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|2,2'-OXYBIS(1-CHLOROPROPANE)| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2,2'-OXYBIS(1-CHLOROPROPANE)| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,2'-OXYBIS(1-CHLOROPROPANE)| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|2,2'-OXYBIS(1-CHLOROPROPANE)| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,2'-OXYBIS(1-CHLOROPROPANE)| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|2,2'-OXYBIS(1-CHLOROPROPANE)| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|1,1-BIPHENYL| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|1,1-BIPHENYL| (so_ss)

General Statistics

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|2,4,6-TRICHLOROPHENOL| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,4,6-TRICHLOROPHENOL| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|2,4,6-TRICHLOROPHENOL| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|2,4,5-TRICHLOROPHENOL| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2,4,5-TRICHLOROPHENOL| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,4,5-TRICHLOROPHENOL| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|2,4,5-TRICHLOROPHENOL| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,4,5-TRICHLOROPHENOL| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

General Statistics
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Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2,4-DICHLOROPHENOL| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,4-DICHLOROPHENOL| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|2,4-DICHLOROPHENOL| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,4-DICHLOROPHENOL| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|2,4-DICHLOROPHENOL| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|2,4,6-TRICHLOROPHENOL| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2,4,6-TRICHLOROPHENOL| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,4,6-TRICHLOROPHENOL| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100



Attachment B - ProUCL Outputs Page 63 of 153

4031
4032
4033
4034
4035
4036
4037
4038
4039
4040
4041
4042
4043
4044
4045
4046
4047
4048
4049
4050
4051
4052
4053
4054
4055
4056
4057
4058
4059
4060
4061
4062
4063
4064
4065
4066
4067
4068
4069
4070
4071
4072
4073
4074
4075
4076
4077
4078
4079
4080
4081
4082
4083
4084
4085
4086
4087
4088
4089
4090
4091
4092
4093
4094
4095

A B C D E F G H I J K L

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,4-DINITROPHENOL| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|2,4-DINITROPHENOL| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|2,4-DIMETHYLPHENOL| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2,4-DIMETHYLPHENOL| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,4-DIMETHYLPHENOL| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|2,4-DIMETHYLPHENOL| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,4-DIMETHYLPHENOL| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|2,4-DIMETHYLPHENOL| (br_na)

General Statistics

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|2,4-DICHLOROPHENOL| (so_ss) was not processed!
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,4-DINITROTOLUENE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|2,4-DINITROTOLUENE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,4-DINITROTOLUENE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|2,4-DINITROTOLUENE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|2,4-DINITROPHENOL| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2,4-DINITROPHENOL| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,4-DINITROPHENOL| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|2,4-DINITROPHENOL| (so_sb)
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Total Number of Observations 0 Number of Distinct Observations 0

OS|UG/KG|2-CHLORONAPHTHALENE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|2,6-DINITROTOLUENE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2,6-DINITROTOLUENE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,6-DINITROTOLUENE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|2,6-DINITROTOLUENE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2,6-DINITROTOLUENE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|2,6-DINITROTOLUENE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|2,4-DINITROTOLUENE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2,4-DINITROTOLUENE| (so_ss)

General Statistics
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Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|2-CHLOROPHENOL| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2-CHLOROPHENOL| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|2-CHLOROPHENOL| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|2-CHLORONAPHTHALENE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2-CHLORONAPHTHALENE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2-CHLORONAPHTHALENE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|2-CHLORONAPHTHALENE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2-CHLORONAPHTHALENE| (br_na) was not processed!

Tolerance Factor     N/A    Number of Missing Values 30
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Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2-METHYLNAPHTHALENE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2-METHYLNAPHTHALENE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|2-METHYLNAPHTHALENE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2-METHYLNAPHTHALENE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|2-METHYLNAPHTHALENE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|2-CHLOROPHENOL| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2-CHLOROPHENOL| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2-CHLOROPHENOL| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2-NITROANILINE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|2-NITROANILINE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|2-METHYLPHENOL| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2-METHYLPHENOL| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2-METHYLPHENOL| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|2-METHYLPHENOL| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2-METHYLPHENOL| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|2-METHYLPHENOL| (br_na)

General Statistics

The data set for variable OS|UG/KG|2-METHYLNAPHTHALENE| (so_ss) was not processed!
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OS|UG/KG|2-NITROPHENOL| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2-NITROPHENOL| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|2-NITROPHENOL| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2-NITROPHENOL| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|2-NITROPHENOL| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|2-NITROANILINE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|2-NITROANILINE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|2-NITROANILINE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

OS|UG/KG|2-NITROANILINE| (so_sb)



Attachment B - ProUCL Outputs Page 70 of 153

4486
4487
4488
4489
4490
4491
4492
4493
4494
4495
4496
4497
4498
4499
4500
4501
4502
4503
4504
4505
4506
4507
4508
4509
4510
4511
4512
4513
4514
4515
4516
4517
4518
4519
4520
4521
4522
4523
4524
4525
4526
4527
4528
4529
4530
4531
4532
4533
4534
4535
4536
4537
4538
4539
4540
4541
4542
4543
4544
4545
4546
4547
4548
4549
4550

A B C D E F G H I J K L

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|3-NITROANILINE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|3,3'-DICHLOROBENZIDINE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|3,3'-DICHLOROBENZIDINE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|3,3'-DICHLOROBENZIDINE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|3,3'-DICHLOROBENZIDINE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|3,3'-DICHLOROBENZIDINE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|3,3'-DICHLOROBENZIDINE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|2-NITROPHENOL| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

General Statistics
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4,6-DINITRO-2-METHYLPHENOL| (so_sb) was not processed!

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|4,6-DINITRO-2-METHYLPHENOL| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4,6-DINITRO-2-METHYLPHENOL| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|4,6-DINITRO-2-METHYLPHENOL| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|3-NITROANILINE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|3-NITROANILINE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|3-NITROANILINE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|3-NITROANILINE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|3-NITROANILINE| (br_na) was not processed!
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Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|4-BROMOPHENYL PHENYL ETHER| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|4-BROMOPHENYL PHENYL ETHER| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-BROMOPHENYL PHENYL ETHER| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|4-BROMOPHENYL PHENYL ETHER| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-BROMOPHENYL PHENYL ETHER| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|4-BROMOPHENYL PHENYL ETHER| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|4,6-DINITRO-2-METHYLPHENOL| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|4,6-DINITRO-2-METHYLPHENOL| (so_ss)

General Statistics

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|4-CHLOROANILINE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-CHLOROANILINE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|4-CHLOROANILINE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|4-CHLORO-3-METHYLPHENOL| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|4-CHLORO-3-METHYLPHENOL| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-CHLORO-3-METHYLPHENOL| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|4-CHLORO-3-METHYLPHENOL| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-CHLORO-3-METHYLPHENOL| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|4-CHLORO-3-METHYLPHENOL| (br_na)

General Statistics
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Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|4-CHLOROPHENYL PHENYL ETHER| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-CHLOROPHENYL PHENYL ETHER| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|4-CHLOROPHENYL PHENYL ETHER| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-CHLOROPHENYL PHENYL ETHER| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|4-CHLOROPHENYL PHENYL ETHER| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|4-CHLOROANILINE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|4-CHLOROANILINE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-CHLOROANILINE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-NITROANILINE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|4-NITROANILINE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|4-METHYLPHENOL| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|4-METHYLPHENOL| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-METHYLPHENOL| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|4-METHYLPHENOL| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-METHYLPHENOL| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|4-METHYLPHENOL| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|4-CHLOROPHENYL PHENYL ETHER| (so_ss) was not processed!
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-NITROPHENOL| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|4-NITROPHENOL| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-NITROPHENOL| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|4-NITROPHENOL| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|4-NITROANILINE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|4-NITROANILINE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|4-NITROANILINE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|4-NITROANILINE| (so_sb)
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OS|UG/KG|ACENAPHTHYLENE| (br_na)

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|ACENAPHTHENE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|ACENAPHTHENE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|ACENAPHTHENE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|ACENAPHTHENE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|ACENAPHTHENE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|ACENAPHTHENE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|4-NITROPHENOL| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|4-NITROPHENOL| (so_ss)

General Statistics
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Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|ACETOPHENONE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|ACETOPHENONE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|ACETOPHENONE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|ACENAPHTHYLENE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|ACENAPHTHYLENE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|ACENAPHTHYLENE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|ACENAPHTHYLENE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|ACENAPHTHYLENE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

General Statistics
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Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|ANTHRACENE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable OS|UG/KG|ANTHRACENE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|ANTHRACENE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable OS|UG/KG|ANTHRACENE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|ANTHRACENE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|ACETOPHENONE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|ACETOPHENONE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|ACETOPHENONE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BENZALDEHYDE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|BENZALDEHYDE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|ATRAZINE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|ATRAZINE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|ATRAZINE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|ATRAZINE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|ATRAZINE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|ATRAZINE| (br_na)

General Statistics

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|ANTHRACENE| (so_ss) was not processed!
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90% Percentile (z) 121.2
95% Percentile (z) 134.3

   95% UTL   90% Coverage 136
   95% UPL (t) 136.6

Mean in Log Scale 4.436
SD in Log Scale 0.282

Mean in Original Scale 87.83
SD in Original Scale 25.45

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

95% Percentile (z) 154 95% Percentile (z) 168.7
99% Percentile (z) 170.6 99% Percentile (z) 200.7

   95% UPL (t) 155.5    95% UPL (t) 171.3
90% Percentile (z) 145.2 90% Percentile (z) 153.7

SD 24.34 SD (Log Scale) 0.255
   95% UTL   90% Coverage 155.1    95% UTL   90% Coverage 170.6

DL/2 Substitution Method DL/2 Substitution Method
Mean 114 Mean (Log Scale) 4.708

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.848 Shapiro Wilk Test Statistic 0.871
5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 40
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Maximum Non-Detect 310 Maximum Non-Detect 5.737

SD of Detected 32.42 SD of Detected 0.343
Minimum Non-Detect 170 Minimum Non-Detect 5.136

Maximum Detected 150 Maximum Detected 5.011
Mean of Detected 89.27 Mean of Detected 4.436

Raw Statistics Log-transformed Statistics
Minimum Detected 59 Minimum Detected 4.078

Tolerance Factor 1.69 Percent Non-Detects 72.50%
Number of Missing Values 75

Number of Valid Data 40 Number of Detected Data 11
Number of Distinct Detected Data 10 Number of Non-Detect Data 29

OS|UG/KG|BENZALDEHYDE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BENZALDEHYDE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

OS|UG/KG|BENZALDEHYDE| (so_sb)



Attachment B - ProUCL Outputs Page 82 of 153

5266
5267
5268
5269
5270
5271
5272
5273
5274
5275
5276
5277
5278
5279
5280
5281
5282
5283
5284
5285
5286
5287
5288
5289
5290
5291
5292
5293
5294
5295
5296
5297
5298
5299
5300
5301
5302
5303
5304
5305
5306
5307
5308
5309
5310
5311
5312
5313
5314
5315
5316
5317
5318
5319
5320
5321
5322
5323
5324
5325
5326
5327
5328
5329
5330

A B C D E F G H I J K L

General Statistics

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|BENZO(A)ANTHRACENE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BENZO(A)ANTHRACENE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|BENZO(A)ANTHRACENE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BENZO(A)ANTHRACENE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|BENZO(A)ANTHRACENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

99% Percentile 163.5

Note: DL/2 is not a recommended method.

90% Percentile 125.8    95% HW Approx. Gamma UTL with   90% Coverage 139.6
95% Percentile 138.2

   95% Percentile of Chisquare (2k) 35.33    95% Hawkins Wixley (HW) Approx. Gamma UPL 140.2
   95% WH Approx. Gamma UTL with    90% Coverage 138.5

Theta star 7.823 Gamma ROS Limits with Extrapolated Data
Nu star 925.1    95% Wilson Hilferty (WH) Approx. Gamma UPL 139.1

SD 25.01 99% Percentile (z) 161.2
k star 11.56

Mean 90.46 90% Percentile (z) 128.9
Median 94.82 95% Percentile (z) 140.1

Assuming Gamma Distribution    95% KM Chebyshev UPL 225.7
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 142

Data appear Gamma Distributed at 5% Significance Level SE of Mean 9.775
   95% KM UTL with    90% Coverage 141.5

K-S Test Statistic 0.242 Mean 89.27
5% K-S Critical Value 0.255 SD 30.91

A-D Test Statistic 0.705 Nonparametric Statistics
5% A-D Critical Value 0.73 Kaplan-Meier (KM) Method

nu star 147.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 6.72 Data appear Gamma Distributed at 5% Significance Level

Theta Star 13.28

99% Percentile (z) 162.7
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Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 76.76

   95% KM UTL with    90% Coverage 76.61
Assuming Gamma Distribution    95% KM Chebyshev UPL 102.6

5% K-S Critical Value 0.332 SD 9.535
Data appear Gamma Distributed at 5% Significance Level SE of Mean 4.264

5% A-D Critical Value 0.697 Kaplan-Meier (KM) Method
K-S Test Statistic 0.254 Mean 60.5

A-D Test Statistic 0.474 Nonparametric Statistics

Theta Star 2.747
nu star 264.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 22.03 Data appear Normal at 5% Significance Level

95% Percentile (z) 74.93
99% Percentile (z) 82.26

   95% UPL (t) 75.56
90% Percentile (z) 71.29

SD in Log Scale 0.137
   95% UTL   90% Coverage 75.39

SD in Original Scale 8.373
Mean in Log Scale 4.091

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale 60.36

99% Percentile (z) 172 99% Percentile (z) 211.3

90% Percentile (z) 145.9 90% Percentile (z) 157.8
95% Percentile (z) 155 95% Percentile (z) 174.7

   95% UTL   90% Coverage 156.1    95% UTL   90% Coverage 176.9
   95% UPL (t) 156.5    95% UPL (t) 177.7

Mean 114 Mean (Log Scale) 4.704
SD 24.97 SD (Log Scale) 0.279

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.843 Shapiro Wilk Test Statistic 0.867

Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 6 Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 40
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 170 Minimum Non-Detect 5.136
Maximum Non-Detect 310 Maximum Non-Detect 5.737

Mean of Detected 60.5 Mean of Detected 4.091
SD of Detected 10.45 SD of Detected 0.162

Minimum Detected 52 Minimum Detected 3.951
Maximum Detected 79 Maximum Detected 4.369

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 6 Number of Non-Detect Data 34
Tolerance Factor 1.69 Percent Non-Detects 85.00%

Number of Valid Data 40 Number of Detected Data 6
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Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 40

Maximum Non-Detect 310 Maximum Non-Detect 5.737

SD of Detected 13.02 SD of Detected 0.186
Minimum Non-Detect 170 Minimum Non-Detect 5.136

Maximum Detected 95 Maximum Detected 4.554
Mean of Detected 63.55 Mean of Detected 4.135

Raw Statistics Log-transformed Statistics
Minimum Detected 51 Minimum Detected 3.932

Tolerance Factor 1.69 Percent Non-Detects 72.50%
Number of Missing Values 75

Number of Valid Data 40 Number of Detected Data 11
Number of Distinct Detected Data 10 Number of Non-Detect Data 29

OS|UG/KG|BENZO(A)PYRENE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BENZO(A)PYRENE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|BENZO(A)PYRENE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BENZO(A)PYRENE| (br_na) was not processed!

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Tolerance Factor     N/A    Number of Missing Values 30

Note: DL/2 is not a recommended method.

OS|UG/KG|BENZO(A)PYRENE| (br_na)

95% Percentile 75.08
99% Percentile 81.88

   95% WH Approx. Gamma UTL with    90% Coverage 75.13
90% Percentile 71.62    95% HW Approx. Gamma UTL with   90% Coverage 75.28

Nu star 4159    95% Wilson Hilferty (WH) Approx. Gamma UPL 75.28
   95% Percentile of Chisquare (2k) 128.8    95% Hawkins Wixley (HW) Approx. Gamma UPL 75.43

k star 51.99
Theta star 1.166 Gamma ROS Limits with Extrapolated Data

Median 62.16 95% Percentile (z) 76.18
SD 8 99% Percentile (z) 82.68

Mean 60.62 90% Percentile (z) 72.72
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Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|BENZO(B)FLUORANTHENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

99% Percentile 88.5

Note: DL/2 is not a recommended method.

90% Percentile 76.68    95% HW Approx. Gamma UTL with   90% Coverage 80.83
95% Percentile 80.67

   95% Percentile of Chisquare (2k) 112.8    95% Hawkins Wixley (HW) Approx. Gamma UPL 81.01
   95% WH Approx. Gamma UTL with    90% Coverage 80.72

Theta star 1.43 Gamma ROS Limits with Extrapolated Data
Nu star 3588    95% Wilson Hilferty (WH) Approx. Gamma UPL 80.9

SD 9.416 99% Percentile (z) 92.42
k star 44.85

Mean 64.14 90% Percentile (z) 79.45
Median 64.97 95% Percentile (z) 83.96

Assuming Gamma Distribution    95% KM Chebyshev UPL 118.3
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 84.72

Data appear Gamma Distributed at 5% Significance Level SE of Mean 3.925
   95% KM UTL with    90% Coverage 84.52

K-S Test Statistic 0.187 Mean 63.55
5% K-S Critical Value 0.255 SD 12.41

A-D Test Statistic 0.515 Nonparametric Statistics
5% A-D Critical Value 0.729 Kaplan-Meier (KM) Method

nu star 481.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 21.88 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2.905

99% Percentile (z) 88.26

90% Percentile (z) 75.58
95% Percentile (z) 79.77

   95% UTL   90% Coverage 80.3
   95% UPL (t) 80.49

Mean in Log Scale 4.135
SD in Log Scale 0.148

Mean in Original Scale 63.18
SD in Original Scale 9.787

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

95% Percentile (z) 156.2 95% Percentile (z) 176.8
99% Percentile (z) 176.4 99% Percentile (z) 221.7

   95% UPL (t) 158    95% UPL (t) 180.4
90% Percentile (z) 145.4 90% Percentile (z) 156.7

SD 29.67 SD (Log Scale) 0.332
   95% UTL   90% Coverage 157.5    95% UTL   90% Coverage 179.4

DL/2 Substitution Method DL/2 Substitution Method
Mean 107.4 Mean (Log Scale) 4.629

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.844 Shapiro Wilk Test Statistic 0.899
5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0
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Mean in Original Scale 77.58
SD in Original Scale 19.3

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

95% Percentile (z) 153.6 95% Percentile (z) 170.4
99% Percentile (z) 172 99% Percentile (z) 208.3

   95% UPL (t) 155.2    95% UPL (t) 173.5
90% Percentile (z) 143.7 90% Percentile (z) 153.1

SD 27.12 SD (Log Scale) 0.295
   95% UTL   90% Coverage 154.8    95% UTL   90% Coverage 172.6

DL/2 Substitution Method DL/2 Substitution Method
Mean 109 Mean (Log Scale) 4.653

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.846 Shapiro Wilk Test Statistic 0.907
5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 40
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 170 Minimum Non-Detect 5.136
Maximum Non-Detect 310 Maximum Non-Detect 5.737

Mean of Detected 78.69 Mean of Detected 4.323
SD of Detected 25.25 SD of Detected 0.295

Minimum Detected 51 Minimum Detected 3.932
Maximum Detected 130 Maximum Detected 4.868

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 12 Number of Non-Detect Data 27
Tolerance Factor 1.69 Percent Non-Detects 67.50%

General Statistics
Number of Valid Data 40 Number of Detected Data 13

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|BENZO(B)FLUORANTHENE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BENZO(B)FLUORANTHENE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|BENZO(B)FLUORANTHENE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BENZO(B)FLUORANTHENE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BENZO(G,H,I)PERYLENE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|BENZO(G,H,I)PERYLENE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BENZO(G,H,I)PERYLENE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|BENZO(G,H,I)PERYLENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

99% Percentile 132.1

Note: DL/2 is not a recommended method.

90% Percentile 105.7    95% HW Approx. Gamma UTL with   90% Coverage 115.1
95% Percentile 114.4

   95% Percentile of Chisquare (2k) 48.15    95% Hawkins Wixley (HW) Approx. Gamma UPL 115.5
   95% WH Approx. Gamma UTL with    90% Coverage 114.6

Theta star 4.753 Gamma ROS Limits with Extrapolated Data
Nu star 1345    95% Wilson Hilferty (WH) Approx. Gamma UPL 115

SD 18.94 99% Percentile (z) 135.1
k star 16.81

Mean 79.91 90% Percentile (z) 109.8
Median 81.41 95% Percentile (z) 118.6

Assuming Gamma Distribution    95% KM Chebyshev UPL 185.8
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 120.1

Data appear Gamma Distributed at 5% Significance Level SE of Mean 7.003
   95% KM UTL with    90% Coverage 119.7

K-S Test Statistic 0.225 Mean 78.69
5% K-S Critical Value 0.237 SD 24.26

A-D Test Statistic 0.688 Nonparametric Statistics
5% A-D Critical Value 0.734 Kaplan-Meier (KM) Method

nu star 241.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 9.273 Data appear Gamma Distributed at 5% Significance Level

Theta Star 8.486

99% Percentile (z) 130.9

90% Percentile (z) 102.2
95% Percentile (z) 111.4

   95% UTL   90% Coverage 112.6
   95% UPL (t) 113

Mean in Log Scale 4.323
SD in Log Scale 0.237
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5% A-D Critical Value 0.679 Kaplan-Meier (KM) Method
A-D Test Statistic 0.583 Nonparametric Statistics

Theta Star 8.94
nu star 76.51

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 7.651 Data appear Normal at 5% Significance Level

95% Percentile (z) 93.62
99% Percentile (z) 107.8

   95% UPL (t) 94.81
90% Percentile (z) 86.83

SD in Log Scale 0.207
   95% UTL   90% Coverage 94.49

SD in Original Scale 14.35
Mean in Log Scale 4.199

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale 68.01

99% Percentile (z) 168.6 99% Percentile (z) 199.5

90% Percentile (z) 145.6 90% Percentile (z) 155.5
95% Percentile (z) 153.6 95% Percentile (z) 169.6

   95% UTL   90% Coverage 154.6    95% UTL   90% Coverage 171.4
   95% UPL (t) 154.9    95% UPL (t) 172

Mean 117.3 Mean (Log Scale) 4.741
SD 22.05 SD (Log Scale) 0.238

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.786 Shapiro Wilk Test Statistic 0.819

Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 5 Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 40
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 170 Minimum Non-Detect 5.136
Maximum Non-Detect 310 Maximum Non-Detect 5.737

Mean of Detected 68.4 Mean of Detected 4.199
SD of Detected 18.9 SD of Detected 0.251

Minimum Detected 55 Minimum Detected 4.007
Maximum Detected 100 Maximum Detected 4.605

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 5 Number of Non-Detect Data 35
Tolerance Factor 1.69 Percent Non-Detects 87.50%

General Statistics
Number of Valid Data 40 Number of Detected Data 5

OS|UG/KG|BENZO(G,H,I)PERYLENE| (so_ss)
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Maximum Detected 110 Maximum Detected 4.7
Mean of Detected 65.29 Mean of Detected 4.146

Raw Statistics Log-transformed Statistics
Minimum Detected 52 Minimum Detected 3.951

Tolerance Factor 1.69 Percent Non-Detects 82.50%
Number of Missing Values 75

Number of Valid Data 40 Number of Detected Data 7
Number of Distinct Detected Data 6 Number of Non-Detect Data 33

OS|UG/KG|BENZO(K)FLUORANTHENE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BENZO(K)FLUORANTHENE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|BENZO(K)FLUORANTHENE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BENZO(K)FLUORANTHENE| (br_na) was not processed!

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Tolerance Factor     N/A    Number of Missing Values 30

Note: DL/2 is not a recommended method.

OS|UG/KG|BENZO(K)FLUORANTHENE| (br_na)

95% Percentile 95.09
99% Percentile 108.5

   95% WH Approx. Gamma UTL with    90% Coverage 95.24
90% Percentile 88.42    95% HW Approx. Gamma UTL with   90% Coverage 95.74

Nu star 1638    95% Wilson Hilferty (WH) Approx. Gamma UPL 95.53
   95% Percentile of Chisquare (2k) 56.89    95% Hawkins Wixley (HW) Approx. Gamma UPL 96.05

k star 20.48
Theta star 3.343 Gamma ROS Limits with Extrapolated Data

Median 70.9 95% Percentile (z) 96.21
SD 14.06 99% Percentile (z) 107.7

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 97.24
Mean 68.46 90% Percentile (z) 90.07

   95% KM UTL with    90% Coverage 96.97
Assuming Gamma Distribution    95% KM Chebyshev UPL 143

5% K-S Critical Value 0.357 SD 16.91
Data appear Gamma Distributed at 5% Significance Level SE of Mean 8.453

K-S Test Statistic 0.332 Mean 68.4
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5841
5842
5843
5844
5845
5846
5847
5848
5849
5850

A B C D E F G H I J K L

   95% WH Approx. Gamma UTL with    90% Coverage 89.81
90% Percentile 83.74    95% HW Approx. Gamma UTL with   90% Coverage 90.1

Nu star 1853    95% Wilson Hilferty (WH) Approx. Gamma UPL 90.07
   95% Percentile of Chisquare (2k) 63.2    95% Hawkins Wixley (HW) Approx. Gamma UPL 90.37

k star 23.16
Theta star 2.839 Gamma ROS Limits with Extrapolated Data

Median 67.92 95% Percentile (z) 96.47
SD 13.3 99% Percentile (z) 109.4

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 97.62
Mean 65.74 90% Percentile (z) 89.58

   95% KM UTL with    90% Coverage 97.32
Assuming Gamma Distribution    95% KM Chebyshev UPL 148.9

5% K-S Critical Value 0.312 SD 18.96
Data not Gamma Distributed at 5% Significance Level SE of Mean 7.739

5% A-D Critical Value 0.708 Kaplan-Meier (KM) Method
K-S Test Statistic 0.358 Mean 65.29

A-D Test Statistic 0.981 Nonparametric Statistics

Theta Star 7.39
nu star 123.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 8.834 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 87.1
99% Percentile (z) 99.51

   95% UPL (t) 88.15
90% Percentile (z) 81.14

SD in Log Scale 0.195
   95% UTL   90% Coverage 87.87

SD in Original Scale 13.39
Mean in Log Scale 4.146

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale 64.39

99% Percentile (z) 174.7 99% Percentile (z) 216.9

90% Percentile (z) 147.5 90% Percentile (z) 159.9
95% Percentile (z) 157 95% Percentile (z) 177.8

   95% UTL   90% Coverage 158.1    95% UTL   90% Coverage 180.2
   95% UPL (t) 158.6    95% UPL (t) 181

Mean 114.1 Mean (Log Scale) 4.702
SD 26.09 SD (Log Scale) 0.291

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.673 Shapiro Wilk Test Statistic 0.738

Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 7 Detected Values in this data

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 40
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Maximum Non-Detect 310 Maximum Non-Detect 5.737

SD of Detected 20.48 SD of Detected 0.261
Minimum Non-Detect 170 Minimum Non-Detect 5.136
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5851
5852
5853
5854
5855
5856
5857
5858
5859
5860
5861
5862
5863
5864
5865
5866
5867
5868
5869
5870
5871
5872
5873
5874
5875
5876
5877
5878
5879
5880
5881
5882
5883
5884
5885
5886
5887
5888
5889
5890
5891
5892
5893
5894
5895
5896
5897
5898
5899
5900
5901
5902
5903
5904
5905
5906
5907
5908
5909
5910
5911
5912
5913
5914
5915

A B C D E F G H I J K L

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BIS(2-CHLOROETHYL)ETHER| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|BIS(2-CHLOROETHYL)ETHER| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|BIS(2-CHLOROETHOXY)METHANE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|BIS(2-CHLOROETHOXY)METHANE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BIS(2-CHLOROETHOXY)METHANE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|BIS(2-CHLOROETHOXY)METHANE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BIS(2-CHLOROETHOXY)METHANE| (br_na) was not processed!

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Tolerance Factor     N/A    Number of Missing Values 30

Note: DL/2 is not a recommended method.

OS|UG/KG|BIS(2-CHLOROETHOXY)METHANE| (br_na)

95% Percentile 89.71
99% Percentile 101.6
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5916
5917
5918
5919
5920
5921
5922
5923
5924
5925
5926
5927
5928
5929
5930
5931
5932
5933
5934
5935
5936
5937
5938
5939
5940
5941
5942
5943
5944
5945
5946
5947
5948
5949
5950
5951
5952
5953
5954
5955
5956
5957
5958
5959
5960
5961
5962
5963
5964
5965
5966
5967
5968
5969
5970
5971
5972
5973
5974
5975
5976
5977
5978
5979
5980

A B C D E F G H I J K L

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BIS(2-ETHYLHEXYL)PHTHALATE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|BIS(2-ETHYLHEXYL)PHTHALATE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BIS(2-ETHYLHEXYL)PHTHALATE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|BIS(2-ETHYLHEXYL)PHTHALATE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|BIS(2-CHLOROETHYL)ETHER| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|BIS(2-CHLOROETHYL)ETHER| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BIS(2-CHLOROETHYL)ETHER| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

OS|UG/KG|BIS(2-CHLOROETHYL)ETHER| (so_sb)
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5981
5982
5983
5984
5985
5986
5987
5988
5989
5990
5991
5992
5993
5994
5995
5996
5997
5998
5999
6000
6001
6002
6003
6004
6005
6006
6007
6008
6009
6010
6011
6012
6013
6014
6015
6016
6017
6018
6019
6020
6021
6022
6023
6024
6025
6026
6027
6028
6029
6030
6031
6032
6033
6034
6035
6036
6037
6038
6039
6040
6041
6042
6043
6044
6045

A B C D E F G H I J K L

95% Percentile (z)     N/A    
99% Percentile (z)     N/A    

   95% UPL (t)     N/A    
90% Percentile (z)     N/A    

SD in Log Scale     N/A    
   95% UTL   90% Coverage     N/A    

SD in Original Scale     N/A    
Mean in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale     N/A    

99% Percentile (z) 148.4 99% Percentile (z) 148.8

90% Percentile (z) 138.5 90% Percentile (z) 138
95% Percentile (z) 141.9 95% Percentile (z) 141.7

   95% UTL   90% Coverage 142.4    95% UTL   90% Coverage 142.1
   95% UPL (t) 142.5    95% UPL (t) 142.3

Mean 126.3 Mean (Log Scale) 4.836
SD 9.541 SD (Log Scale) 0.0717

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic     N/A    Shapiro Wilk Test Statistic     N/A    

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.
However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 40
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 230 Minimum Non-Detect 5.438
Maximum Non-Detect 310 Maximum Non-Detect 5.737

Mean of Detected 145 Mean of Detected 4.971
SD of Detected 21.21 SD of Detected 0.147

Minimum Detected 130 Minimum Detected 4.868
Maximum Detected 160 Maximum Detected 5.075

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Warning: Data set has only 2 Detected Values.
This is not enough to compute meaningful and reliable test statistics and estimates.

No statistics will be produced!

Tolerance Factor 1.69 Percent Non-Detects 95.00%

Number of Valid Data 40 Number of Detected Data 2
Number of Distinct Detected Data 2 Number of Non-Detect Data 38

OS|UG/KG|BIS(2-ETHYLHEXYL)PHTHALATE| (so_ss)

General Statistics
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6046
6047
6048
6049
6050
6051
6052
6053
6054
6055
6056
6057
6058
6059
6060
6061
6062
6063
6064
6065
6066
6067
6068
6069
6070
6071
6072
6073
6074
6075
6076
6077
6078
6079
6080
6081
6082
6083
6084
6085
6086
6087
6088
6089
6090
6091
6092
6093
6094
6095
6096
6097
6098
6099
6100
6101
6102
6103
6104
6105
6106
6107
6108
6109
6110
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Number of Valid Data 40 Number of Detected Data 0

OS|UG/KG|BUTYL BENZYL PHTHALATE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BUTYL BENZYL PHTHALATE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|BUTYL BENZYL PHTHALATE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|BUTYL BENZYL PHTHALATE| (br_na) was not processed!

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Tolerance Factor     N/A    Number of Missing Values 30

Note: DL/2 is not a recommended method.

OS|UG/KG|BUTYL BENZYL PHTHALATE| (br_na)

95% Percentile     N/A    
99% Percentile     N/A    

   95% WH Approx. Gamma UTL with    90% Coverage     N/A    
90% Percentile     N/A       95% HW Approx. Gamma UTL with   90% Coverage     N/A    

Nu star     N/A       95% Wilson Hilferty (WH) Approx. Gamma UPL     N/A    
   95% Percentile of Chisquare (2k)     N/A       95% Hawkins Wixley (HW) Approx. Gamma UPL     N/A    

k star     N/A    
Theta star     N/A    Gamma ROS Limits with Extrapolated Data

Median     N/A    95% Percentile (z) 169.7
SD     N/A    99% Percentile (z) 179.9

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 170.6
Mean     N/A    90% Percentile (z) 164.2

   95% KM UTL with    90% Coverage 170.3
Assuming Gamma Distribution    95% KM Chebyshev UPL 211.2

5% K-S Critical Value     N/A    SD 15
Data not Gamma Distributed at 5% Significance Level SE of Mean 15

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method
K-S Test Statistic     N/A    Mean 145

A-D Test Statistic     N/A    Nonparametric Statistics

Theta Star     N/A    
nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)
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6111
6112
6113
6114
6115
6116
6117
6118
6119
6120
6121
6122
6123
6124
6125
6126
6127
6128
6129
6130
6131
6132
6133
6134
6135
6136
6137
6138
6139
6140
6141
6142
6143
6144
6145
6146
6147
6148
6149
6150
6151
6152
6153
6154
6155
6156
6157
6158
6159
6160
6161
6162
6163
6164
6165
6166
6167
6168
6169
6170
6171
6172
6173
6174
6175
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|CARBAZOLE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|CAPROLACTAM| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|CAPROLACTAM| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|CAPROLACTAM| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|CAPROLACTAM| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|CAPROLACTAM| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|CAPROLACTAM| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|BUTYL BENZYL PHTHALATE| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40
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6176
6177
6178
6179
6180
6181
6182
6183
6184
6185
6186
6187
6188
6189
6190
6191
6192
6193
6194
6195
6196
6197
6198
6199
6200
6201
6202
6203
6204
6205
6206
6207
6208
6209
6210
6211
6212
6213
6214
6215
6216
6217
6218
6219
6220
6221
6222
6223
6224
6225
6226
6227
6228
6229
6230
6231
6232
6233
6234
6235
6236
6237
6238
6239
6240
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|CHRYSENE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|CHRYSENE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|CHRYSENE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|CHRYSENE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|CARBAZOLE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|CARBAZOLE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable OS|UG/KG|CARBAZOLE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|CARBAZOLE| (so_sb)

The data set for variable OS|UG/KG|CARBAZOLE| (br_na) was not processed!
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6241
6242
6243
6244
6245
6246
6247
6248
6249
6250
6251
6252
6253
6254
6255
6256
6257
6258
6259
6260
6261
6262
6263
6264
6265
6266
6267
6268
6269
6270
6271
6272
6273
6274
6275
6276
6277
6278
6279
6280
6281
6282
6283
6284
6285
6286
6287
6288
6289
6290
6291
6292
6293
6294
6295
6296
6297
6298
6299
6300
6301
6302
6303
6304
6305
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Assuming Gamma Distribution    95% KM Chebyshev UPL 167.9
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 110.9

Data follow Appx. Gamma Distribution at 5% Significance Level SE of Mean 6.08
   95% KM UTL with    90% Coverage 110.5

K-S Test Statistic 0.229 Mean 74.92
5% K-S Critical Value 0.236 SD 21.06

A-D Test Statistic 0.785 Nonparametric Statistics
5% A-D Critical Value 0.733 Kaplan-Meier (KM) Method

nu star 330.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 12.72 Data follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 5.888

99% Percentile (z) 112.8

90% Percentile (z) 92.57
95% Percentile (z) 99.14

   95% UTL   90% Coverage 99.99
   95% UPL (t) 100.3

Mean in Log Scale 4.286
SD in Log Scale 0.189

Mean in Original Scale 74.02
SD in Original Scale 15.59

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

95% Percentile (z) 153.6 95% Percentile (z) 168.7
99% Percentile (z) 172.5 99% Percentile (z) 206.4

   95% UPL (t) 155.3    95% UPL (t) 171.8
90% Percentile (z) 143.5 90% Percentile (z) 151.5

SD 27.8 SD (Log Scale) 0.296
   95% UTL   90% Coverage 154.8    95% UTL   90% Coverage 171

DL/2 Substitution Method DL/2 Substitution Method
Mean 107.9 Mean (Log Scale) 4.642

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.741 Shapiro Wilk Test Statistic 0.861
5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 40
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Maximum Non-Detect 310 Maximum Non-Detect 5.737

SD of Detected 21.92 SD of Detected 0.243
Minimum Non-Detect 170 Minimum Non-Detect 5.136

Maximum Detected 140 Maximum Detected 4.942
Mean of Detected 74.92 Mean of Detected 4.286

Raw Statistics Log-transformed Statistics
Minimum Detected 54 Minimum Detected 3.989

Tolerance Factor 1.69 Percent Non-Detects 67.50%
Number of Missing Values 75

Number of Valid Data 40 Number of Detected Data 13
Number of Distinct Detected Data 11 Number of Non-Detect Data 27

OS|UG/KG|CHRYSENE| (so_ss)

General Statistics

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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6306
6307
6308
6309
6310
6311
6312
6313
6314
6315
6316
6317
6318
6319
6320
6321
6322
6323
6324
6325
6326
6327
6328
6329
6330
6331
6332
6333
6334
6335
6336
6337
6338
6339
6340
6341
6342
6343
6344
6345
6346
6347
6348
6349
6350
6351
6352
6353
6354
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OS|UG/KG|DIBENZOFURAN| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|DIBENZO(A,H)ANTHRACENE| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|DIBENZO(A,H)ANTHRACENE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|DIBENZO(A,H)ANTHRACENE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|DIBENZO(A,H)ANTHRACENE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|DIBENZO(A,H)ANTHRACENE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|DIBENZO(A,H)ANTHRACENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

99% Percentile 114.9

Note: DL/2 is not a recommended method.

90% Percentile 95.56    95% HW Approx. Gamma UTL with   90% Coverage 102.2
95% Percentile 102

   95% Percentile of Chisquare (2k) 69.58    95% Hawkins Wixley (HW) Approx. Gamma UPL 102.5
   95% WH Approx. Gamma UTL with    90% Coverage 102.1

Theta star 2.932 Gamma ROS Limits with Extrapolated Data
Nu star 2071    95% Wilson Hilferty (WH) Approx. Gamma UPL 102.4

SD 15.35 99% Percentile (z) 123.9
k star 25.89

Mean 75.92 90% Percentile (z) 101.9
Median 77.7 95% Percentile (z) 109.6
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Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|DIETHYL PHTHALATE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|DIETHYL PHTHALATE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|DIETHYL PHTHALATE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|DIBENZOFURAN| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|DIBENZOFURAN| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|DIBENZOFURAN| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|DIBENZOFURAN| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|DIBENZOFURAN| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30
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Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|DIMETHYL PHTHALATE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|DIMETHYL PHTHALATE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|DIMETHYL PHTHALATE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|DIMETHYL PHTHALATE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|DIMETHYL PHTHALATE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|DIETHYL PHTHALATE| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|DIETHYL PHTHALATE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|DIETHYL PHTHALATE| (so_sb) was not processed!
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|DI-N-OCTYL PHTHALATE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|DI-N-OCTYL PHTHALATE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|DI-N-BUTYL PHTHALATE| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|DI-N-BUTYL PHTHALATE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|DI-N-BUTYL PHTHALATE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|DI-N-BUTYL PHTHALATE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|DI-N-BUTYL PHTHALATE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|DI-N-BUTYL PHTHALATE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

The data set for variable OS|UG/KG|DIMETHYL PHTHALATE| (so_ss) was not processed!
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|FLUORANTHENE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|FLUORANTHENE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|FLUORANTHENE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|FLUORANTHENE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|FLUORANTHENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|DI-N-OCTYL PHTHALATE| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|DI-N-OCTYL PHTHALATE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|DI-N-OCTYL PHTHALATE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|DI-N-OCTYL PHTHALATE| (so_sb)

General Statistics
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Theta star 10.79 Gamma ROS Limits with Extrapolated Data
Nu star 704.6    95% Wilson Hilferty (WH) Approx. Gamma UPL 154

SD 34.43 99% Percentile (z) 178.6
k star 8.808

Mean 95.03 90% Percentile (z) 140.5
Median 91 95% Percentile (z) 153.7

Assuming Gamma Distribution    95% KM Chebyshev UPL 254.9
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 156

Data follow Appx. Gamma Distribution at 5% Significance Level SE of Mean 6.505
   95% KM UTL with    90% Coverage 155.4

K-S Test Statistic 0.143 Mean 93.64
5% K-S Critical Value 0.158 SD 36.54

A-D Test Statistic 0.798 Nonparametric Statistics
5% A-D Critical Value 0.746 Kaplan-Meier (KM) Method

nu star 446.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 7.204 Data follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 13.08

99% Percentile (z) 185.1

90% Percentile (z) 132.6
95% Percentile (z) 148.9

   95% UTL   90% Coverage 151.1
   95% UPL (t) 151.8

Mean in Log Scale 4.478
SD in Log Scale 0.319

Mean in Original Scale 92.96
SD in Original Scale 34.43

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

95% Percentile (z) 158.6 95% Percentile (z) 164.2
99% Percentile (z) 183 99% Percentile (z) 206.5

   95% UPL (t) 160.8    95% UPL (t) 167.6
90% Percentile (z) 145.7 90% Percentile (z) 145.3

SD 35.71 SD (Log Scale) 0.336
   95% UTL   90% Coverage 160.3    95% UTL   90% Coverage 166.7

DL/2 Substitution Method DL/2 Substitution Method
Mean 99.91 Mean (Log Scale) 4.548

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.833 Shapiro Wilk Test Statistic 0.931
5% Shapiro Wilk Critical Value 0.929 5% Shapiro Wilk Critical Value 0.929

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 40
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 170 Minimum Non-Detect 5.136
Maximum Non-Detect 260 Maximum Non-Detect 5.561

Mean of Detected 94.24 Mean of Detected 4.482
SD of Detected 38.11 SD of Detected 0.349

Minimum Detected 56 Minimum Detected 4.025
Maximum Detected 230 Maximum Detected 5.438

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 24 Number of Non-Detect Data 9
Tolerance Factor 1.69 Percent Non-Detects 22.50%

General Statistics
Number of Valid Data 40 Number of Detected Data 31



Attachment B - ProUCL Outputs Page 104 of 153

6696
6697
6698
6699
6700
6701
6702
6703
6704
6705
6706
6707
6708
6709
6710
6711
6712
6713
6714
6715
6716
6717
6718
6719
6720
6721
6722
6723
6724
6725
6726
6727
6728
6729
6730
6731
6732
6733
6734
6735
6736
6737
6738
6739
6740
6741
6742
6743
6744
6745
6746
6747
6748
6749
6750
6751
6752
6753
6754
6755
6756
6757
6758
6759
6760

A B C D E F G H I J K L

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|HEXACHLOROBENZENE| (br_na) was not processed!

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|HEXACHLOROBENZENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|FLUORENE| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|FLUORENE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|FLUORENE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|FLUORENE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|FLUORENE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|FLUORENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

99% Percentile 184.9

Note: DL/2 is not a recommended method.

90% Percentile 137.7    95% HW Approx. Gamma UTL with   90% Coverage 153.6
95% Percentile 153.1

   95% Percentile of Chisquare (2k) 28.38    95% Hawkins Wixley (HW) Approx. Gamma UPL 154.3
   95% WH Approx. Gamma UTL with    90% Coverage 153.3
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|HEXACHLOROCYCLOPENTADIENE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|HEXACHLOROCYCLOPENTADIENE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|HEXACHLOROCYCLOPENTADIENE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|HEXACHLOROCYCLOPENTADIENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|HEXACHLOROBENZENE| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|HEXACHLOROBENZENE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|HEXACHLOROBENZENE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|HEXACHLOROBENZENE| (so_sb)

General Statistics

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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OS|UG/KG|HIGH MOLECULAR WEIGHT PAHS| (br_na)

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|HEXACHLOROETHANE| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|HEXACHLOROETHANE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|HEXACHLOROETHANE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|HEXACHLOROETHANE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|HEXACHLOROETHANE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|HEXACHLOROETHANE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|HEXACHLOROCYCLOPENTADIENE| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

OS|UG/KG|HEXACHLOROCYCLOPENTADIENE| (so_ss)
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95% Percentile (z) 657.1 95% Percentile (z) 680.9

   95% UPL (t) 671.6    95% UPL (t) 713
90% Percentile (z) 570.5 90% Percentile (z) 517.3

SD 238.3 SD (Log Scale) 0.756
   95% UTL   90% Coverage 667.8    95% UTL   90% Coverage 704.4

DL/2 Substitution Method DL/2 Substitution Method
Mean 265.1 Mean (Log Scale) 5.279

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.799 Shapiro Wilk Test Statistic 0.958
5% Shapiro Wilk Critical Value 0.933 5% Shapiro Wilk Critical Value 0.933

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 65.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 26
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 14

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 230 Minimum Non-Detect 5.438
Maximum Non-Detect 260 Maximum Non-Detect 5.561

Mean of Detected 290.4 Mean of Detected 5.364
SD of Detected 250.4 SD of Detected 0.791

Minimum Detected 44 Minimum Detected 3.784
Maximum Detected 1172 Maximum Detected 7.066

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 31 Number of Non-Detect Data 6
Tolerance Factor 1.69 Percent Non-Detects 15.00%

General Statistics
Number of Valid Data 40 Number of Detected Data 34

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|HIGH MOLECULAR WEIGHT PAHS| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|HIGH MOLECULAR WEIGHT PAHS| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|HIGH MOLECULAR WEIGHT PAHS| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|HIGH MOLECULAR WEIGHT PAHS| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0
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Warning: This data set only has 0 observations!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|INDENO(1,2,3-CD)PYRENE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|INDENO(1,2,3-CD)PYRENE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|INDENO(1,2,3-CD)PYRENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

99% Percentile 979.4

Note: DL/2 is not a recommended method.

90% Percentile 552.5    95% HW Approx. Gamma UTL with   90% Coverage 695
95% Percentile 684.1

   95% Percentile of Chisquare (2k) 8.392    95% Hawkins Wixley (HW) Approx. Gamma UPL 701.7
   95% WH Approx. Gamma UTL with    90% Coverage 683.6

Theta star 163 Gamma ROS Limits with Extrapolated Data
Nu star 133.5    95% Wilson Hilferty (WH) Approx. Gamma UPL 689.7

SD 236.9 99% Percentile (z) 813.2
k star 1.669

Mean 272.1 90% Percentile (z) 567.6
Median 171 95% Percentile (z) 653

Assuming Gamma Distribution    95% KM Chebyshev UPL 1304
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 667.4

Data not Gamma Distributed at 5% Significance Level SE of Mean 37.84
   95% KM UTL with    90% Coverage 663.6

K-S Test Statistic 0.188 Mean 266.4
5% K-S Critical Value 0.153 SD 235.1

A-D Test Statistic 1.003 Nonparametric Statistics
5% A-D Critical Value 0.762 Kaplan-Meier (KM) Method

nu star 111.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 1.639 Data appear Lognormal at 5% Significance Level

Theta Star 177.2

99% Percentile (z) 1044 99% Percentile (z) 1152

90% Percentile (z) 617.8 90% Percentile (z) 523.6
95% Percentile (z) 766 95% Percentile (z) 688.8

   95% Bootstrap (%) UTL with   90% Coverage 640.1
   95% UPL (t) 790.8    95% UPL (t) 721.2

   95% UTL with   90% Coverage 784.3    95% UTL with   90% Coverage 712.6
   95% BCA UTL with   90% Coverage 634

Mean 94.96 Mean in Original Scale 267.5
SD 407.9 SD in Original Scale 237.3

Maximum Likelihood Estimate(MLE) Method Log ROS Method

99% Percentile (z) 819.5 99% Percentile (z) 1140
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Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale     N/A    

99% Percentile (z) 156.4 99% Percentile (z) 170

90% Percentile (z) 140.9 90% Percentile (z) 145.9
95% Percentile (z) 146.3 95% Percentile (z) 153.9

   95% UTL   90% Coverage 147    95% UTL   90% Coverage 154.9
   95% UPL (t) 147.2    95% UPL (t) 155.2

Mean 122 Mean (Log Scale) 4.794
SD 14.8 SD (Log Scale) 0.147

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic     N/A    Shapiro Wilk Test Statistic     N/A    

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.
However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 40
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 170 Minimum Non-Detect 5.136
Maximum Non-Detect 310 Maximum Non-Detect 5.737

Mean of Detected 79 Mean of Detected 4.34
SD of Detected 26.87 SD of Detected 0.347

Minimum Detected 60 Minimum Detected 4.094
Maximum Detected 98 Maximum Detected 4.585

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

No statistics will be produced!

Tolerance Factor 1.69 Percent Non-Detects 95.00%

Number of Distinct Detected Data 2 Number of Non-Detect Data 38
Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful and reliable test statistics and estimates.

General Statistics
Number of Valid Data 40 Number of Detected Data 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|INDENO(1,2,3-CD)PYRENE| (so_ss)

Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable OS|UG/KG|INDENO(1,2,3-CD)PYRENE| (so_sb) was not processed!
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable OS|UG/KG|ISOPHORONE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|ISOPHORONE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable OS|UG/KG|ISOPHORONE| (br_na) was not processed!

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Tolerance Factor     N/A    Number of Missing Values 30

Note: DL/2 is not a recommended method.

OS|UG/KG|ISOPHORONE| (br_na)

95% Percentile     N/A    
99% Percentile     N/A    

   95% WH Approx. Gamma UTL with    90% Coverage     N/A    
90% Percentile     N/A       95% HW Approx. Gamma UTL with   90% Coverage     N/A    

Nu star     N/A       95% Wilson Hilferty (WH) Approx. Gamma UPL     N/A    
   95% Percentile of Chisquare (2k)     N/A       95% Hawkins Wixley (HW) Approx. Gamma UPL     N/A    

k star     N/A    
Theta star     N/A    Gamma ROS Limits with Extrapolated Data

Median     N/A    95% Percentile (z) 110.3
SD     N/A    99% Percentile (z) 123.2

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 111.4
Mean     N/A    90% Percentile (z) 103.3

   95% KM UTL with    90% Coverage 111.1
Assuming Gamma Distribution    95% KM Chebyshev UPL 162.8

5% K-S Critical Value     N/A    SD 19
Data not Gamma Distributed at 5% Significance Level SE of Mean 19

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method
K-S Test Statistic     N/A    Mean 79

A-D Test Statistic     N/A    Nonparametric Statistics

Theta Star     N/A    
nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

95% Percentile (z)     N/A    
99% Percentile (z)     N/A    

   95% UPL (t)     N/A    
90% Percentile (z)     N/A    

SD in Log Scale     N/A    
   95% UTL   90% Coverage     N/A    

SD in Original Scale     N/A    
Mean in Log Scale     N/A    
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Maximum Non-Detect 310 Maximum Non-Detect 5.737

SD of Detected 13.78 SD of Detected 0.192
Minimum Non-Detect 170 Minimum Non-Detect 5.136

Maximum Detected 95 Maximum Detected 4.554
Mean of Detected 67.24 Mean of Detected 4.19

Raw Statistics Log-transformed Statistics
Minimum Detected 51 Minimum Detected 3.932

Tolerance Factor 1.69 Percent Non-Detects 57.50%
Number of Missing Values 75

Number of Valid Data 40 Number of Detected Data 17
Number of Distinct Detected Data 15 Number of Non-Detect Data 23

OS|UG/KG|LOW MOLECULAR WEIGHT PAHS| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|LOW MOLECULAR WEIGHT PAHS| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|LOW MOLECULAR WEIGHT PAHS| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|LOW MOLECULAR WEIGHT PAHS| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|LOW MOLECULAR WEIGHT PAHS| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|ISOPHORONE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

OS|UG/KG|ISOPHORONE| (so_ss)

General Statistics

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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OS|UG/KG|NAPHTHALENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

99% Percentile 95.66

Note: DL/2 is not a recommended method.

90% Percentile 82.16    95% HW Approx. Gamma UTL with   90% Coverage 86.88
95% Percentile 86.7

   95% Percentile of Chisquare (2k) 100.6    95% Hawkins Wixley (HW) Approx. Gamma UPL 87.09
   95% WH Approx. Gamma UTL with    90% Coverage 86.77

Theta star 1.723 Gamma ROS Limits with Extrapolated Data
Nu star 3156    95% Wilson Hilferty (WH) Approx. Gamma UPL 86.97

SD 10.7 99% Percentile (z) 98.34
k star 39.45

Mean 67.98 90% Percentile (z) 84.37
Median 69.95 95% Percentile (z) 89.23

Assuming Gamma Distribution    95% KM Chebyshev UPL 126.2
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 90.04

Data appear Gamma Distributed at 5% Significance Level SE of Mean 3.343
   95% KM UTL with    90% Coverage 89.83

K-S Test Statistic 0.161 Mean 67.24
5% K-S Critical Value 0.209 SD 13.37

A-D Test Statistic 0.711 Nonparametric Statistics
5% A-D Critical Value 0.738 Kaplan-Meier (KM) Method

nu star 777.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 22.86 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2.941

99% Percentile (z) 95.22

90% Percentile (z) 80.78
95% Percentile (z) 85.54

   95% UTL   90% Coverage 86.14
   95% UPL (t) 86.36

Mean in Log Scale 4.19
SD in Log Scale 0.157

Mean in Original Scale 66.85
SD in Original Scale 10.98

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

95% Percentile (z) 150.6 95% Percentile (z) 166.3
99% Percentile (z) 171.7 99% Percentile (z) 210.2

   95% UPL (t) 152.5    95% UPL (t) 169.8
90% Percentile (z) 139.3 90% Percentile (z) 146.7

SD 30.96 SD (Log Scale) 0.344
   95% UTL   90% Coverage 152    95% UTL   90% Coverage 168.9

DL/2 Substitution Method DL/2 Substitution Method
Mean 99.64 Mean (Log Scale) 4.548

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.866 Shapiro Wilk Test Statistic 0.907
5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 40
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0
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Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|NITROBENZENE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|NITROBENZENE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|NITROBENZENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|NAPHTHALENE| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|NAPHTHALENE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|NAPHTHALENE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|NAPHTHALENE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable OS|UG/KG|NAPHTHALENE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30
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gested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, 

The data set for variable OS|UG/KG|N-NITROSO-DI-N-PROPYLAMINE| (so_ss) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 39

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

General Statistics
Number of Valid Data 40 Number of Detected Data 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|N-NITROSO-DI-N-PROPYLAMINE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|N-NITROSO-DI-N-PROPYLAMINE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|N-NITROSO-DI-N-PROPYLAMINE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|N-NITROSO-DI-N-PROPYLAMINE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|N-NITROSO-DI-N-PROPYLAMINE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|NITROBENZENE| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|NITROBENZENE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|NITROBENZENE| (so_sb) was not processed!
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|PENTACHLOROPHENOL| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|PENTACHLOROPHENOL| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|N-NITROSODIPHENYLAMINE| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|N-NITROSODIPHENYLAMINE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|N-NITROSODIPHENYLAMINE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|N-NITROSODIPHENYLAMINE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|N-NITROSODIPHENYLAMINE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|N-NITROSODIPHENYLAMINE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0
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General Statistics

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|PHENANTHRENE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|PHENANTHRENE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|PHENANTHRENE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|PHENANTHRENE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|PHENANTHRENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|PENTACHLOROPHENOL| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|PENTACHLOROPHENOL| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|PENTACHLOROPHENOL| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|PENTACHLOROPHENOL| (so_sb)

General Statistics
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   95% Percentile of Chisquare (2k) 100.6    95% Hawkins Wixley (HW) Approx. Gamma UPL 87.09

Theta star 1.723 Gamma ROS Limits with Extrapolated Data
Nu star 3156    95% Wilson Hilferty (WH) Approx. Gamma UPL 86.97

SD 10.7 99% Percentile (z) 98.34
k star 39.45

Mean 67.98 90% Percentile (z) 84.37
Median 69.95 95% Percentile (z) 89.23

Assuming Gamma Distribution    95% KM Chebyshev UPL 126.2
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 90.04

Data appear Gamma Distributed at 5% Significance Level SE of Mean 3.343
   95% KM UTL with    90% Coverage 89.83

K-S Test Statistic 0.161 Mean 67.24
5% K-S Critical Value 0.209 SD 13.37

A-D Test Statistic 0.711 Nonparametric Statistics
5% A-D Critical Value 0.738 Kaplan-Meier (KM) Method

nu star 777.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 22.86 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2.941

99% Percentile (z) 95.22

90% Percentile (z) 80.78
95% Percentile (z) 85.54

   95% UTL   90% Coverage 86.14
   95% UPL (t) 86.36

Mean in Log Scale 4.19
SD in Log Scale 0.157

Mean in Original Scale 66.85
SD in Original Scale 10.98

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

95% Percentile (z) 150.6 95% Percentile (z) 166.3
99% Percentile (z) 171.7 99% Percentile (z) 210.2

   95% UPL (t) 152.5    95% UPL (t) 169.8
90% Percentile (z) 139.3 90% Percentile (z) 146.7

SD 30.96 SD (Log Scale) 0.344
   95% UTL   90% Coverage 152    95% UTL   90% Coverage 168.9

DL/2 Substitution Method DL/2 Substitution Method
Mean 99.64 Mean (Log Scale) 4.548

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.866 Shapiro Wilk Test Statistic 0.907
5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 40
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 170 Minimum Non-Detect 5.136
Maximum Non-Detect 310 Maximum Non-Detect 5.737

Mean of Detected 67.24 Mean of Detected 4.19
SD of Detected 13.78 SD of Detected 0.192

Minimum Detected 51 Minimum Detected 3.932
Maximum Detected 95 Maximum Detected 4.554

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 15 Number of Non-Detect Data 23
Tolerance Factor 1.69 Percent Non-Detects 57.50%

Number of Valid Data 40 Number of Detected Data 17
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|PYRENE| (br_na) was not processed!

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|PYRENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OS|UG/KG|PHENOL| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|PHENOL| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|PHENOL| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|PHENOL| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|PHENOL| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|PHENOL| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

99% Percentile 95.66

Note: DL/2 is not a recommended method.

90% Percentile 82.16    95% HW Approx. Gamma UTL with   90% Coverage 86.88
95% Percentile 86.7

   95% WH Approx. Gamma UTL with    90% Coverage 86.77
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   95% UTL   90% Coverage 143.2
   95% UPL (t) 143.9

Mean in Log Scale 4.434
SD in Log Scale 0.314

Mean in Original Scale 88.5
SD in Original Scale 29.3

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

95% Percentile (z) 145.2 95% Percentile (z) 154.5
99% Percentile (z) 166.5 99% Percentile (z) 194.1

   95% UPL (t) 147.1    95% UPL (t) 157.7
90% Percentile (z) 133.9 90% Percentile (z) 136.8

SD 31.19 SD (Log Scale) 0.335
   95% UTL   90% Coverage 146.6    95% UTL   90% Coverage 156.8

DL/2 Substitution Method DL/2 Substitution Method
Mean 93.94 Mean (Log Scale) 4.489

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.921 Shapiro Wilk Test Statistic 0.978
5% Shapiro Wilk Critical Value 0.933 5% Shapiro Wilk Critical Value 0.933

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 40
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 230 Minimum Non-Detect 5.438
Maximum Non-Detect 260 Maximum Non-Detect 5.561

Mean of Detected 89.04 Mean of Detected 4.434
SD of Detected 31.25 SD of Detected 0.334

Minimum Detected 44 Minimum Detected 3.784
Maximum Detected 190 Maximum Detected 5.247

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 23 Number of Non-Detect Data 6
Tolerance Factor 1.69 Percent Non-Detects 15.00%

General Statistics
Number of Valid Data 40 Number of Detected Data 34

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|PYRENE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OS|UG/KG|PYRENE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|PYRENE| (so_sb)

General Statistics

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OS|UG/KG|TOTAL PAHS| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable OS|UG/KG|TOTAL PAHS| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OS|UG/KG|TOTAL PAHS| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable OS|UG/KG|TOTAL PAHS| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OS|UG/KG|TOTAL PAHS| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

99% Percentile 170

Note: DL/2 is not a recommended method.

90% Percentile 128.1    95% HW Approx. Gamma UTL with   90% Coverage 142.8
95% Percentile 141.8

   95% Percentile of Chisquare (2k) 30.61    95% Hawkins Wixley (HW) Approx. Gamma UPL 143.4
   95% WH Approx. Gamma UTL with    90% Coverage 142.1

Theta star 9.264 Gamma ROS Limits with Extrapolated Data
Nu star 774.7    95% Wilson Hilferty (WH) Approx. Gamma UPL 142.7

SD 29.27 99% Percentile (z) 160.7
k star 9.684

Mean 89.72 90% Percentile (z) 128.5
Median 87.25 95% Percentile (z) 139.7

Assuming Gamma Distribution    95% KM Chebyshev UPL 224.9
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 141.6

Data appear Gamma Distributed at 5% Significance Level SE of Mean 5.359
   95% KM UTL with    90% Coverage 141.1

K-S Test Statistic 0.105 Mean 89.04
5% K-S Critical Value 0.151 SD 30.79

A-D Test Statistic 0.336 Nonparametric Statistics
5% A-D Critical Value 0.748 Kaplan-Meier (KM) Method

nu star 574.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 8.443 Data appear Gamma Distributed at 5% Significance Level

Theta Star 10.55

99% Percentile (z) 174.9

90% Percentile (z) 126
95% Percentile (z) 141.2
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Theta star 203.6 Gamma ROS Limits with Extrapolated Data

SD 266.5 99% Percentile (z) 908.9
k star 1.472

Mean 299.7 90% Percentile (z) 632.9
Median 171.7 95% Percentile (z) 728.8

Assuming Gamma Distribution    95% KM Chebyshev UPL 1460
Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 744.9

Data not Gamma Distributed at 5% Significance Level SE of Mean 42.51
   95% KM UTL with    90% Coverage 740.7

K-S Test Statistic 0.188 Mean 294.3
5% K-S Critical Value 0.154 SD 264.2

A-D Test Statistic 0.945 Nonparametric Statistics
5% A-D Critical Value 0.764 Kaplan-Meier (KM) Method

nu star 102.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 1.512 Data appear Lognormal at 5% Significance Level

Theta Star 213.7

99% Percentile (z) 1162 99% Percentile (z) 1387

90% Percentile (z) 691.4 90% Percentile (z) 598
95% Percentile (z) 855.2 95% Percentile (z) 801.3

   95% Bootstrap (%) UTL with   90% Coverage 741.1
   95% UPL (t) 882.6    95% UPL (t) 841.6

   95% UTL with   90% Coverage 875.4    95% UTL with   90% Coverage 830.8
   95% BCA UTL with   90% Coverage 710.1

Mean 113.9 Mean in Original Scale 295.7
SD 450.7 SD in Original Scale 266.5

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 733.6 95% Percentile (z) 792.6
99% Percentile (z) 916.1 99% Percentile (z) 1375

   95% UPL (t) 749.9    95% UPL (t) 832.6
90% Percentile (z) 636.3 90% Percentile (z) 591

SD 267.9 SD (Log Scale) 0.808
   95% UTL   90% Coverage 745.6    95% UTL   90% Coverage 821.9

DL/2 Substitution Method DL/2 Substitution Method
Mean 293 Mean (Log Scale) 5.346

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.819 Shapiro Wilk Test Statistic 0.954
5% Shapiro Wilk Critical Value 0.933 5% Shapiro Wilk Critical Value 0.933

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 62.50%

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 25
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 15

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 230 Minimum Non-Detect 5.438
Maximum Non-Detect 260 Maximum Non-Detect 5.561

Mean of Detected 323.2 Mean of Detected 5.443
SD of Detected 280.2 SD of Detected 0.841

Minimum Detected 44 Minimum Detected 3.784
Maximum Detected 1264 Maximum Detected 7.142

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 33 Number of Non-Detect Data 6
Tolerance Factor 1.69 Percent Non-Detects 15.00%

General Statistics
Number of Valid Data 40 Number of Detected Data 34
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

Tolerance Factor     N/A    Number of Missing Values 30

OV|UG/KG|TOTAL CHLORINATED VOCS| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OV|UG/KG|HEXACHLOROBUTADIENE| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OV|UG/KG|HEXACHLOROBUTADIENE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OV|UG/KG|HEXACHLOROBUTADIENE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OV|UG/KG|HEXACHLOROBUTADIENE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OV|UG/KG|HEXACHLOROBUTADIENE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

OV|UG/KG|HEXACHLOROBUTADIENE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

99% Percentile 1144

Note: DL/2 is not a recommended method.

90% Percentile 627.4    95% HW Approx. Gamma UTL with   90% Coverage 805.5
95% Percentile 785.7

   95% Percentile of Chisquare (2k) 7.716    95% Hawkins Wixley (HW) Approx. Gamma UPL 813.7
   95% WH Approx. Gamma UTL with    90% Coverage 785.9

Nu star 117.7    95% Wilson Hilferty (WH) Approx. Gamma UPL 793.2
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|4,4'-DDD| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

PEST/PCB|UG/KG|4,4'-DDD| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|4,4'-DDD| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|4,4'-DDD| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable OV|UG/KG|TOTAL CHLORINATED VOCS| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

OV|UG/KG|TOTAL CHLORINATED VOCS| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable OV|UG/KG|TOTAL CHLORINATED VOCS| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

OV|UG/KG|TOTAL CHLORINATED VOCS| (so_sb)

General Statistics

The data set for variable OV|UG/KG|TOTAL CHLORINATED VOCS| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Minimum Non-Detect 3.4 Minimum Non-Detect 1.224
Maximum Non-Detect 6.2 Maximum Non-Detect 1.825

Mean of Detected 20.57 Mean of Detected 2.807
SD of Detected 14.08 SD of Detected 0.751

Minimum Detected 5.4 Minimum Detected 1.686
Maximum Detected 43 Maximum Detected 3.761

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 6 Number of Non-Detect Data 34
Tolerance Factor 1.69 Percent Non-Detects 85.00%

General Statistics
Number of Valid Data 40 Number of Detected Data 6

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|4,4'-DDE| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|4,4'-DDE| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

PEST/PCB|UG/KG|4,4'-DDE| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|4,4'-DDE| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|4,4'-DDE| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|4,4'-DDD| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics
Number of Valid Data 40 Number of Detected Data 0

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|4,4'-DDD| (so_ss)
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95% Percentile 17.94
99% Percentile 54.72

   95% WH Approx. Gamma UTL with    90% Coverage 8.473
90% Percentile 7.3    95% HW Approx. Gamma UTL with   90% Coverage 6.33

Nu star 6.38    95% Wilson Hilferty (WH) Approx. Gamma UPL 8.668
   95% Percentile of Chisquare (2k) 0.927    95% Hawkins Wixley (HW) Approx. Gamma UPL 6.521

k star 0.0797
Theta star 38.68 Gamma ROS Limits with Extrapolated Data

Median 1E-06 95% Percentile (z) 19.77
SD 8.985 99% Percentile (z) 24.79

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 20.22
Mean 3.085 90% Percentile (z) 17.1

   95% KM UTL with    90% Coverage 20.11
Assuming Gamma Distribution    95% KM Chebyshev UPL 40.14

5% K-S Critical Value 0.335 SD 7.356
Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.274

5% A-D Critical Value 0.703 Kaplan-Meier (KM) Method
K-S Test Statistic 0.173 Mean 7.675

A-D Test Statistic 0.184 Nonparametric Statistics

Theta Star 15.35
nu star 16.08

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 1.34 Data appear Normal at 5% Significance Level

95% Percentile (z) 46.19 95% Percentile (z) 11.38
99% Percentile (z) 54.34 99% Percentile (z) 35.65

   95% UPL (t) 46.92    95% UPL (t) 12.6
90% Percentile (z) 41.84 90% Percentile (z) 6.191

   95% BCA UTL with   90% Coverage 22.3
   95% Bootstrap (%) UTL with   90% Coverage 21.1

SD 11.96 SD in Original Scale 8.806
   95% UTL with   90% Coverage 46.73    95% UTL with   90% Coverage 12.27

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 26.52 Mean in Original Scale 3.66

99% Percentile (z) 24.41 99% Percentile (z) 18.54

90% Percentile (z) 15.79 90% Percentile (z) 8.551
95% Percentile (z) 18.79 95% Percentile (z) 11.19

   95% UTL   90% Coverage 19.16    95% UTL   90% Coverage 11.57
   95% UPL (t) 19.29    95% UPL (t) 11.71

Mean 5.211 Mean (Log Scale) 1.197
SD 8.254 SD (Log Scale) 0.741

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.933 Shapiro Wilk Test Statistic 0.98

Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 87.50%

Warning:  There are only 6 Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 35
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 5

Data with Multiple Detection Limits Single Detection Limit Scenario
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Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.50%

Warning:  There are only 5 Detected Values in this data

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 37
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 3

Maximum Non-Detect 6.2 Maximum Non-Detect 1.825

SD of Detected 8.04 SD of Detected 0.755
Minimum Non-Detect 4.5 Minimum Non-Detect 1.504

Maximum Detected 23 Maximum Detected 3.135
Mean of Detected 11.34 Mean of Detected 2.21

Raw Statistics Log-transformed Statistics
Minimum Detected 3.6 Minimum Detected 1.281

Tolerance Factor 1.69 Percent Non-Detects 87.50%
Number of Missing Values 75

Number of Valid Data 40 Number of Detected Data 5
Number of Distinct Detected Data 5 Number of Non-Detect Data 35

PEST/PCB|UG/KG|4,4'-DDT| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|4,4'-DDT| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|4,4'-DDT| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|4,4'-DDT| (br_na) was not processed!

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Tolerance Factor     N/A    Number of Missing Values 30

Note: DL/2 is not a recommended method.

PEST/PCB|UG/KG|4,4'-DDT| (br_na)
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable PEST/PCB|UG/KG|ALDRIN| (br_na) was not processed!

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Tolerance Factor     N/A    Number of Missing Values 30

Note: DL/2 is not a recommended method.

PEST/PCB|UG/KG|ALDRIN| (br_na)

95% Percentile 22.54
99% Percentile 49.41

   95% WH Approx. Gamma UTL with    90% Coverage 19.05
90% Percentile 12.92    95% HW Approx. Gamma UTL with   90% Coverage 26.27

Nu star 14.68    95% Wilson Hilferty (WH) Approx. Gamma UPL 19.34
   95% Percentile of Chisquare (2k) 1.933    95% Hawkins Wixley (HW) Approx. Gamma UPL 26.79

k star 0.184
Theta star 23.33 Gamma ROS Limits with Extrapolated Data

Median 2.423 95% Percentile (z) 10.5
SD 4.819 99% Percentile (z) 12.96

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 10.72
Mean 4.281 90% Percentile (z) 9.194

   95% KM UTL with    90% Coverage 10.67
Assuming Gamma Distribution    95% KM Chebyshev UPL 20.49

5% K-S Critical Value 0.36 SD 3.608
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.638

5% A-D Critical Value 0.684 Kaplan-Meier (KM) Method
K-S Test Statistic 0.184 Mean 4.57

A-D Test Statistic 0.237 Nonparametric Statistics

Theta Star 10.19
nu star 11.12

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 1.112 Data appear Normal at 5% Significance Level

95% Percentile (z) 26.96 95% Percentile (z) 9.024
99% Percentile (z) 31 99% Percentile (z) 13.58

   95% UPL (t) 27.33    95% UPL (t) 9.36
90% Percentile (z) 24.81 90% Percentile (z) 7.256

   95% BCA UTL with   90% Coverage 9.25
   95% Bootstrap (%) UTL with   90% Coverage 9.95

SD 5.921 SD in Original Scale 3.95
   95% UTL with   90% Coverage 27.23    95% UTL with   90% Coverage 9.271

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 17.23 Mean in Original Scale 4.193

99% Percentile (z) 12.75 99% Percentile (z) 9.413

90% Percentile (z) 8.65 90% Percentile (z) 5.597
95% Percentile (z) 10.07 95% Percentile (z) 6.706

   95% UTL   90% Coverage 10.25    95% UTL   90% Coverage 6.858
   95% UPL (t) 10.31    95% UPL (t) 6.912

Mean 3.626 Mean (Log Scale) 1.085
SD 3.921 SD (Log Scale) 0.498

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic 0.917 Shapiro Wilk Test Statistic 0.969
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ALPHA-BHC| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|ALPHA-BHC| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ALPHA-BHC| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|ALPHA-BHC| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|ALDRIN| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|ALDRIN| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable PEST/PCB|UG/KG|ALDRIN| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|ALDRIN| (so_sb)



Attachment B - ProUCL Outputs Page 129 of 153

8321
8322
8323
8324
8325
8326
8327
8328
8329
8330
8331
8332
8333
8334
8335
8336
8337
8338
8339
8340
8341
8342
8343
8344
8345
8346
8347
8348
8349
8350
8351
8352
8353
8354
8355
8356
8357
8358
8359
8360
8361
8362
8363
8364
8365
8366
8367
8368
8369
8370
8371
8372
8373
8374
8375
8376
8377
8378
8379
8380
8381
8382
8383
8384
8385

A B C D E F G H I J K L

Minimum Non-Detect 1.8 Minimum Non-Detect 0.588

Mean of Detected 5.8 Mean of Detected 1.723
SD of Detected 1.744 SD of Detected 0.337

Minimum Detected 3.8 Minimum Detected 1.335
Maximum Detected 7 Maximum Detected 1.946

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Warning: Data set has only 3 Detected Values.
This is not enough to compute meaningful and reliable test statistics and estimates.

No statistics will be produced!

Tolerance Factor 1.69 Percent Non-Detects 92.50%

Number of Valid Data 40 Number of Detected Data 3
Number of Distinct Detected Data 3 Number of Non-Detect Data 37

PEST/PCB|UG/KG|ALPHA-CHLORDANE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ALPHA-CHLORDANE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|ALPHA-CHLORDANE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ALPHA-CHLORDANE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|ALPHA-CHLORDANE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|ALPHA-BHC| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|ALPHA-BHC| (so_ss)

General Statistics
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   95% WH Approx. Gamma UTL with    90% Coverage     N/A    
90% Percentile     N/A       95% HW Approx. Gamma UTL with   90% Coverage     N/A    

Nu star     N/A       95% Wilson Hilferty (WH) Approx. Gamma UPL     N/A    
   95% Percentile of Chisquare (2k)     N/A       95% Hawkins Wixley (HW) Approx. Gamma UPL     N/A    

k star     N/A    
Theta star     N/A    Gamma ROS Limits with Extrapolated Data

Median     N/A    95% Percentile (z) 5.028
SD     N/A    99% Percentile (z) 5.475

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 5.068
Mean     N/A    90% Percentile (z) 4.79

   95% KM UTL with    90% Coverage 5.057
Assuming Gamma Distribution    95% KM Chebyshev UPL 6.842

5% K-S Critical Value     N/A    SD 0.655
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.127

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method
K-S Test Statistic     N/A    Mean 3.95

A-D Test Statistic     N/A    Nonparametric Statistics

Theta Star     N/A    
nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

95% Percentile (z) 8.407 95% Percentile (z) 3.25
99% Percentile (z) 9.377 99% Percentile (z) 6.078

   95% UPL (t) 8.494    95% UPL (t) 3.437
90% Percentile (z) 7.89 90% Percentile (z) 2.328

   95% BCA UTL with   90% Coverage 4.08
   95% Bootstrap (%) UTL with   90% Coverage 4.08

SD 1.424 SD in Original Scale 1.492
   95% UTL with   90% Coverage 8.471    95% UTL with   90% Coverage 3.387

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 6.065 Mean in Original Scale 1.15

99% Percentile (z) 4.58 99% Percentile (z) 3.704

90% Percentile (z) 3.251 90% Percentile (z) 2.413
95% Percentile (z) 3.713 95% Percentile (z) 2.801

   95% UTL   90% Coverage 3.771    95% UTL   90% Coverage 2.853
   95% UPL (t) 3.791    95% UPL (t) 2.872

Mean 1.621 Mean (Log Scale) 0.356
SD 1.272 SD (Log Scale) 0.41

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.842 Shapiro Wilk Test Statistic 0.821

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.
Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.
However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.50%

Warning:  There are only 3 Distinct Detected Values in this data set

Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 37
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 3

Data with Multiple Detection Limits Single Detection Limit Scenario

Maximum Non-Detect 3.2 Maximum Non-Detect 1.163
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1221| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|AROCLOR-1221| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|AROCLOR-1016| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|AROCLOR-1016| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1016| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|AROCLOR-1016| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1016| (br_na) was not processed!

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Tolerance Factor     N/A    Number of Missing Values 30

Note: DL/2 is not a recommended method.

PEST/PCB|UG/KG|AROCLOR-1016| (br_na)

95% Percentile     N/A    
99% Percentile     N/A    
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1232| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|AROCLOR-1232| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1232| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|AROCLOR-1232| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|AROCLOR-1221| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|AROCLOR-1221| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1221| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

PEST/PCB|UG/KG|AROCLOR-1221| (so_sb)
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Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|AROCLOR-1248| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|AROCLOR-1242| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|AROCLOR-1242| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1242| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|AROCLOR-1242| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1242| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|AROCLOR-1242| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|AROCLOR-1232| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|AROCLOR-1232| (so_ss)

General Statistics
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Warning: This data set only has 0 observations!

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|AROCLOR-1254| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1254| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|AROCLOR-1254| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|AROCLOR-1248| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|AROCLOR-1248| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1248| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|AROCLOR-1248| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1248| (br_na) was not processed!
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Mean of Detected 56.5 Mean of Detected 3.996

Minimum Detected 34 Minimum Detected 3.526
Maximum Detected 86 Maximum Detected 4.454

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 6 Number of Non-Detect Data 34
Tolerance Factor 1.69 Percent Non-Detects 85.00%

General Statistics
Number of Valid Data 40 Number of Detected Data 6

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|AROCLOR-1260| (so_ss)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1260| (so_sb) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 100

PEST/PCB|UG/KG|AROCLOR-1260| (so_sb)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|AROCLOR-1260| (br_na) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|AROCLOR-1260| (br_na)

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!
gested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, 

The data set for variable PEST/PCB|UG/KG|AROCLOR-1254| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 1
Number of Distinct Detected Data 1 Number of Non-Detect Data 39

PEST/PCB|UG/KG|AROCLOR-1254| (so_ss)

General Statistics

Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable PEST/PCB|UG/KG|AROCLOR-1254| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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   95% WH Approx. Gamma UTL with    90% Coverage 81.64
90% Percentile 50.19    95% HW Approx. Gamma UTL with   90% Coverage 108.2

Nu star 10.23    95% Wilson Hilferty (WH) Approx. Gamma UPL 83.05
   95% Percentile of Chisquare (2k) 1.447    95% Hawkins Wixley (HW) Approx. Gamma UPL 110.6

k star 0.128
Theta star 136.3 Gamma ROS Limits with Extrapolated Data

Median 6.197 95% Percentile (z) 54.92
SD 22.28 99% Percentile (z) 61.95

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 55.55
Mean 17.43 90% Percentile (z) 51.17

   95% KM UTL with    90% Coverage 55.38
Assuming Gamma Distribution    95% KM Chebyshev UPL 83.5

5% K-S Critical Value 0.332 SD 10.33
Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.904

5% A-D Critical Value 0.698 Kaplan-Meier (KM) Method
K-S Test Statistic 0.188 Mean 37.93

A-D Test Statistic 0.253 Nonparametric Statistics

Theta Star 8.406
nu star 80.66

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 6.722 Data appear Normal at 5% Significance Level

95% Percentile (z) 52.73
99% Percentile (z) 67.5

   95% UPL (t) 53.9
90% Percentile (z) 46.22

SD in Log Scale 0.362
   95% UTL   90% Coverage 53.59

SD in Original Scale 13.67
Mean in Log Scale 3.369

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale 31.19

99% Percentile (z) 60.23 99% Percentile (z) 58.21

90% Percentile (z) 46.54 90% Percentile (z) 41.92
95% Percentile (z) 51.3 95% Percentile (z) 46.99

   95% UTL   90% Coverage 51.89    95% UTL   90% Coverage 47.66
   95% UPL (t) 52.1    95% UPL (t) 47.9

Mean 29.74 Mean (Log Scale) 3.333
SD 13.11 SD (Log Scale) 0.314

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.943 Shapiro Wilk Test Statistic 0.968

Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.50%

Warning:  There are only 6 Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 39
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 1

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 34 Minimum Non-Detect 3.526
Maximum Non-Detect 62 Maximum Non-Detect 4.127

SD of Detected 17.24 SD of Detected 0.304
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|DELTA-BHC| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|DELTA-BHC| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|BETA-BHC| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|BETA-BHC| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|BETA-BHC| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|BETA-BHC| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|BETA-BHC| (br_na) was not processed!

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Tolerance Factor     N/A    Number of Missing Values 30

Note: DL/2 is not a recommended method.

PEST/PCB|UG/KG|BETA-BHC| (br_na)

95% Percentile 98.59
99% Percentile 244
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|DIELDRIN| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|DIELDRIN| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|DIELDRIN| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|DIELDRIN| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|DELTA-BHC| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|DELTA-BHC| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|DELTA-BHC| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

PEST/PCB|UG/KG|DELTA-BHC| (so_sb)
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8971
8972
8973
8974
8975
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9010
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9015
9016
9017
9018
9019
9020
9021
9022
9023
9024
9025
9026
9027
9028
9029
9030
9031
9032
9033
9034
9035
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95% Percentile (z)     N/A    
99% Percentile (z)     N/A    

   95% UPL (t)     N/A    
90% Percentile (z)     N/A    

SD in Log Scale     N/A    
   95% UTL   90% Coverage     N/A    

SD in Original Scale     N/A    
Mean in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale     N/A    

99% Percentile (z) 12.74 99% Percentile (z) 7.952

90% Percentile (z) 8.52 90% Percentile (z) 4.935
95% Percentile (z) 9.986 95% Percentile (z) 5.826

   95% UTL   90% Coverage 10.17    95% UTL   90% Coverage 5.947
   95% UPL (t) 10.23    95% UPL (t) 5.99

Mean 3.347 Mean (Log Scale) 1.011
SD 4.036 SD (Log Scale) 0.457

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic     N/A    Shapiro Wilk Test Statistic     N/A    

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.
However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.00%

Warning: Data set has only 2 Distinct Detected Values.

Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 38
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 2

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 3.4 Minimum Non-Detect 1.224
Maximum Non-Detect 6.2 Maximum Non-Detect 1.825

Mean of Detected 19.5 Mean of Detected 2.912
SD of Detected 9.192 SD of Detected 0.49

Minimum Detected 13 Minimum Detected 2.565
Maximum Detected 26 Maximum Detected 3.258

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

Warning: Data set has only 2 Detected Values.
This is not enough to compute meaningful and reliable test statistics and estimates.

No statistics will be produced!

Tolerance Factor 1.69 Percent Non-Detects 95.00%

Number of Valid Data 40 Number of Detected Data 2
Number of Distinct Detected Data 2 Number of Non-Detect Data 38

PEST/PCB|UG/KG|DIELDRIN| (so_ss)

General Statistics
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Number of Valid Data 40 Number of Detected Data 0

PEST/PCB|UG/KG|ENDOSULFAN I| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ENDOSULFAN I| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|ENDOSULFAN I| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ENDOSULFAN I| (br_na) was not processed!

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Tolerance Factor     N/A    Number of Missing Values 30

Note: DL/2 is not a recommended method.

PEST/PCB|UG/KG|ENDOSULFAN I| (br_na)

95% Percentile     N/A    
99% Percentile     N/A    

   95% WH Approx. Gamma UTL with    90% Coverage     N/A    
90% Percentile     N/A       95% HW Approx. Gamma UTL with   90% Coverage     N/A    

Nu star     N/A       95% Wilson Hilferty (WH) Approx. Gamma UPL     N/A    
   95% Percentile of Chisquare (2k)     N/A       95% Hawkins Wixley (HW) Approx. Gamma UPL     N/A    

k star     N/A    
Theta star     N/A    Gamma ROS Limits with Extrapolated Data

Median     N/A    95% Percentile (z) 16.66
SD     N/A    99% Percentile (z) 18.05

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 16.79
Mean     N/A    90% Percentile (z) 15.93

   95% KM UTL with    90% Coverage 16.75
Assuming Gamma Distribution    95% KM Chebyshev UPL 22.28

5% K-S Critical Value     N/A    SD 2.03
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.454

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method
K-S Test Statistic     N/A    Mean 13.33

A-D Test Statistic     N/A    Nonparametric Statistics

Theta Star     N/A    
nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)
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Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|ENDOSULFAN SULFATE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|ENDOSULFAN II| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|ENDOSULFAN II| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ENDOSULFAN II| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|ENDOSULFAN II| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ENDOSULFAN II| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|ENDOSULFAN II| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|ENDOSULFAN I| (so_ss) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 40
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9166
9167
9168
9169
9170
9171
9172
9173
9174
9175
9176
9177
9178
9179
9180
9181
9182
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9184
9185
9186
9187
9188
9189
9190
9191
9192
9193
9194
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9196
9197
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9199
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9201
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9203
9204
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9207
9208
9209
9210
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A B C D E F G H I J K L

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ENDRIN ALDEHYDE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|ENDRIN ALDEHYDE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ENDRIN ALDEHYDE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|ENDRIN ALDEHYDE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|ENDOSULFAN SULFATE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|ENDOSULFAN SULFATE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ENDOSULFAN SULFATE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|ENDOSULFAN SULFATE| (so_sb)

The data set for variable PEST/PCB|UG/KG|ENDOSULFAN SULFATE| (br_na) was not processed!
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PEST/PCB|UG/KG|ENDRIN| (br_na)

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|ENDRIN KETONE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|ENDRIN KETONE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ENDRIN KETONE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|ENDRIN KETONE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ENDRIN KETONE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|ENDRIN KETONE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|ENDRIN ALDEHYDE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|ENDRIN ALDEHYDE| (so_ss)

General Statistics

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|GAMMA-BHC (LINDANE)| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|GAMMA-BHC (LINDANE)| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|GAMMA-BHC (LINDANE)| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|ENDRIN| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|ENDRIN| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|ENDRIN| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|ENDRIN| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable PEST/PCB|UG/KG|ENDRIN| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

General Statistics
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Warning: Data set has only 3 Detected Values.
This is not enough to compute meaningful and reliable test statistics and estimates.

Number of Valid Data 40 Number of Detected Data 3
Number of Distinct Detected Data 3 Number of Non-Detect Data 37

PEST/PCB|UG/KG|GAMMA-CHLORDANE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|GAMMA-CHLORDANE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|GAMMA-CHLORDANE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|GAMMA-CHLORDANE| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|GAMMA-CHLORDANE| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|GAMMA-BHC (LINDANE)| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|GAMMA-BHC (LINDANE)| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|GAMMA-BHC (LINDANE)| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100
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   95% KM UTL with    90% Coverage 4.154

5% K-S Critical Value     N/A    SD 0.716
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.139

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method
K-S Test Statistic     N/A    Mean 2.945

A-D Test Statistic     N/A    Nonparametric Statistics

Theta Star     N/A    
nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

95% Percentile (z) 2.052
99% Percentile (z) 4.845

   95% UPL (t) 2.215
90% Percentile (z) 1.297

SD in Log Scale 1.261
   95% UTL   90% Coverage 2.171

SD in Original Scale 1.316
Mean in Log Scale -1.356

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale 0.648

99% Percentile (z) 3.999 99% Percentile (z) 3.209

90% Percentile (z) 2.895 90% Percentile (z) 2.212
95% Percentile (z) 3.279 95% Percentile (z) 2.517

   95% UTL   90% Coverage 3.327    95% UTL   90% Coverage 2.558
   95% UPL (t) 3.344    95% UPL (t) 2.572

Mean 1.541 Mean (Log Scale) 0.337
SD 1.057 SD (Log Scale) 0.356

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.958 Shapiro Wilk Test Statistic 0.993

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.
Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.
However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.00%

Warning:  There are only 3 Distinct Detected Values in this data set

Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 38
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 2

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 1.8 Minimum Non-Detect 0.588
Maximum Non-Detect 3.2 Maximum Non-Detect 1.163

Mean of Detected 4.733 Mean of Detected 1.48
SD of Detected 2.248 SD of Detected 0.474

Minimum Detected 2.8 Minimum Detected 1.03
Maximum Detected 7.2 Maximum Detected 1.974

Number of Missing Values 75

Raw Statistics Log-transformed Statistics

No statistics will be produced!

Tolerance Factor 1.69 Percent Non-Detects 92.50%
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PEST/PCB|UG/KG|HEPTACHLOR| (br_na)

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|HEPTACHLOR EPOXIDE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|HEPTACHLOR EPOXIDE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|HEPTACHLOR EPOXIDE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|HEPTACHLOR EPOXIDE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|HEPTACHLOR EPOXIDE| (br_na) was not processed!

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Tolerance Factor     N/A    Number of Missing Values 30

Note: DL/2 is not a recommended method.

PEST/PCB|UG/KG|HEPTACHLOR EPOXIDE| (br_na)

95% Percentile     N/A    
99% Percentile     N/A    

   95% WH Approx. Gamma UTL with    90% Coverage     N/A    
90% Percentile     N/A       95% HW Approx. Gamma UTL with   90% Coverage     N/A    

Nu star     N/A       95% Wilson Hilferty (WH) Approx. Gamma UPL     N/A    
   95% Percentile of Chisquare (2k)     N/A       95% Hawkins Wixley (HW) Approx. Gamma UPL     N/A    

k star     N/A    
Theta star     N/A    Gamma ROS Limits with Extrapolated Data

Median     N/A    95% Percentile (z) 4.122
SD     N/A    99% Percentile (z) 4.61

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 4.166
Mean     N/A    90% Percentile (z) 3.862

Assuming Gamma Distribution    95% KM Chebyshev UPL 6.103
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Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|METHOXYCHLOR| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|METHOXYCHLOR| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|METHOXYCHLOR| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|HEPTACHLOR| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|HEPTACHLOR| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|HEPTACHLOR| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|HEPTACHLOR| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|HEPTACHLOR| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

General Statistics
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Tolerance Factor 1.69 Percent Non-Detects 82.50%
Number of Missing Values 75

Number of Valid Data 40 Number of Detected Data 7
Number of Distinct Detected Data 7 Number of Non-Detect Data 33

PEST/PCB|UG/KG|TOTAL AROCLOR| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|TOTAL AROCLOR| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|TOTAL AROCLOR| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|TOTAL AROCLOR| (br_na) was not processed!

Total Number of Observations 0 Number of Distinct Observations 0
Tolerance Factor     N/A    Number of Missing Values 30

PEST/PCB|UG/KG|TOTAL AROCLOR| (br_na)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|METHOXYCHLOR| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|METHOXYCHLOR| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|METHOXYCHLOR| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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k star 6.911
Theta star 6.303 Gamma ROS Limits with Extrapolated Data

Median 44.19 95% Percentile (z) 64.02
SD 14.47 99% Percentile (z) 73.1

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 64.83
Mean 43.56 90% Percentile (z) 59.18

   95% KM UTL with    90% Coverage 64.62
Assuming Gamma Distribution    95% KM Chebyshev UPL 100.9

5% K-S Critical Value 0.312 SD 13.32
Data appear Gamma Distributed at 5% Significance Level SE of Mean 5.513

5% A-D Critical Value 0.709 Kaplan-Meier (KM) Method
K-S Test Statistic 0.197 Mean 42.12

A-D Test Statistic 0.233 Nonparametric Statistics

Theta Star 11.56
nu star 62.96

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 4.497 Data appear Normal at 5% Significance Level

95% Percentile (z) 58.5
99% Percentile (z) 69.27

   95% UPL (t) 59.39
90% Percentile (z) 53.46

SD in Log Scale 0.248
   95% UTL   90% Coverage 59.16

SD in Original Scale 11.19
Mean in Log Scale 3.661

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale 40.17

99% Percentile (z) 60.69 99% Percentile (z) 58.32

90% Percentile (z) 48.24 90% Percentile (z) 44.31
95% Percentile (z) 52.57 95% Percentile (z) 48.75

   95% UTL   90% Coverage 53.11    95% UTL   90% Coverage 49.33
   95% UPL (t) 53.3    95% UPL (t) 49.54

Mean 32.98 Mean (Log Scale) 3.454
SD 11.91 SD (Log Scale) 0.263

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.964 Shapiro Wilk Test Statistic 0.961

Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.50%

Warning:  There are only 7 Detected Values in this data

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 39
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 1

Maximum Non-Detect 72 Maximum Non-Detect 4.277

SD of Detected 19.73 SD of Detected 0.404
Minimum Non-Detect 52 Minimum Non-Detect 3.951

Maximum Detected 86 Maximum Detected 4.454
Mean of Detected 52 Mean of Detected 3.885

Raw Statistics Log-transformed Statistics
Minimum Detected 25 Minimum Detected 3.219
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Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 87.50%

Warning:  There are only 7 Detected Values in this data

Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommen Number treated as Non-Detect with Single DL 35
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 5

Maximum Non-Detect 6.2 Maximum Non-Detect 1.825

SD of Detected 22.59 SD of Detected 1.076
Minimum Non-Detect 4.5 Minimum Non-Detect 1.504

Maximum Detected 59 Maximum Detected 4.078
Mean of Detected 25.73 Mean of Detected 2.823

Raw Statistics Log-transformed Statistics
Minimum Detected 3.6 Minimum Detected 1.281

Tolerance Factor 1.69 Percent Non-Detects 82.50%
Number of Missing Values 75

Number of Valid Data 40 Number of Detected Data 7
Number of Distinct Detected Data 7 Number of Non-Detect Data 33

PEST/PCB|UG/KG|TOTAL DDD/DDE/DDT| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|TOTAL DDD/DDE/DDT| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|TOTAL DDD/DDE/DDT| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|TOTAL DDD/DDE/DDT| (br_na) was not processed!

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Tolerance Factor     N/A    Number of Missing Values 30

Note: DL/2 is not a recommended method.

PEST/PCB|UG/KG|TOTAL DDD/DDE/DDT| (br_na)

95% Percentile 73.9
99% Percentile 91.02

   95% WH Approx. Gamma UTL with    90% Coverage 74.16
90% Percentile 65.68    95% HW Approx. Gamma UTL with   90% Coverage 75.52

Nu star 552.9    95% Wilson Hilferty (WH) Approx. Gamma UPL 74.53
   95% Percentile of Chisquare (2k) 23.45    95% Hawkins Wixley (HW) Approx. Gamma UPL 75.92
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General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

Tolerance Factor     N/A    Number of Missing Values 30

Note: DL/2 is not a recommended method.

PEST/PCB|UG/KG|TOXAPHENE| (br_na)

95% Percentile 40.22
99% Percentile 109

   95% WH Approx. Gamma UTL with    90% Coverage 29.88
90% Percentile 18.64    95% HW Approx. Gamma UTL with   90% Coverage 35.03

Nu star 8.18    95% Wilson Hilferty (WH) Approx. Gamma UPL 30.46
   95% Percentile of Chisquare (2k) 1.185    95% Hawkins Wixley (HW) Approx. Gamma UPL 35.92

k star 0.102
Theta star 67.86 Gamma ROS Limits with Extrapolated Data

Median 1E-06 95% Percentile (z) 27.43
SD 13.39 99% Percentile (z) 35.7

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t) 28.17
Mean 6.939 90% Percentile (z) 23.03

   95% KM UTL with    90% Coverage 27.98
Assuming Gamma Distribution    95% KM Chebyshev UPL 61.02

5% K-S Critical Value 0.318 SD 12.13
Data appear Gamma Distributed at 5% Significance Level SE of Mean 2.072

5% A-D Critical Value 0.724 Kaplan-Meier (KM) Method
K-S Test Statistic 0.179 Mean 7.477

A-D Test Statistic 0.271 Nonparametric Statistics

Theta Star 30.32
nu star 11.88

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.848 Data appear Normal at 5% Significance Level

95% Percentile (z) 69.92 95% Percentile (z) 18.92
99% Percentile (z) 82.85 99% Percentile (z) 39.2

   95% UPL (t) 71.08    95% UPL (t) 20.2
90% Percentile (z) 63.03 90% Percentile (z) 12.84

   95% BCA UTL with   90% Coverage 31.05
   95% Bootstrap (%) UTL with   90% Coverage 31.55

SD 18.97 SD in Original Scale 12.6
   95% UTL with   90% Coverage 70.78    95% UTL with   90% Coverage 19.86

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 38.73 Mean in Original Scale 6.843

99% Percentile (z) 35.85 99% Percentile (z) 25.12

90% Percentile (z) 22.71 90% Percentile (z) 10.38
95% Percentile (z) 27.28 95% Percentile (z) 14.12

   95% UTL   90% Coverage 27.84    95% UTL   90% Coverage 14.67
   95% UPL (t) 28.05    95% UPL (t) 14.87

Mean 6.586 Mean (Log Scale) 1.256
SD 12.58 SD (Log Scale) 0.846

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.864 Shapiro Wilk Test Statistic 0.937

Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics
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Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable PEST/PCB|UG/KG|TOXAPHENE| (so_ss) was not processed!

Number of Valid Data 40 Number of Detected Data 0
Number of Distinct Detected Data 0 Number of Non-Detect Data 40

PEST/PCB|UG/KG|TOXAPHENE| (so_ss)

General Statistics

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|TOXAPHENE| (so_sb) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tolerance Factor     N/A    Number of Missing Values 100

General Statistics
Total Number of Observations 0 Number of Distinct Observations 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

PEST/PCB|UG/KG|TOXAPHENE| (so_sb)

Warning: This data set only has 0 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable PEST/PCB|UG/KG|TOXAPHENE| (br_na) was not processed!
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RISK ASSESSMENT SPREADSHEET - CLEANUP LEVELS (PAGE 1 OF 2)

SITE NAME: FORMER DERECKTOR SHIPYARD, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
LOCATION: DERECKTOR

EXPOSURE SCENARIO: INDUSTRIAL WORKERS
MEDIA: GROUNDWATER
DATE: OCTOBER 4, 2012

THIS SPREADSHEET CALCULATES CLEANUP LEVELS FOR EXPOSURES TO GROUNDWATER
VIA INGESTION, DERMAL CONTACT, AND INHALATION

RELEVANT EQUATIONS:

Carcinogens TCR
Intakeoral x CSForal + Intakederm x CSFderm + ECair x IUR

Noncarcinogens

IR x EF x ED
BW x AT

DAEvent x EV x ED x EF x SA
BW x AT

K x ET x EF x ED
AT x 24 hrs/day

For Inorganics: DAevent = Kp x CF x tevent

For Organics:

Where: Parameter Value Definition
TCR = : 1.0E-06 Target Cancer Risk
THI = : 1 Target Hazard Index

IR = : 1 Ingestion rate (L/day)
SA = : 904 Skin surface available for contact (cm2)

DAevent = : Chemical Specific Absorbed dose per event (mg/cm2-event)
EV = : 1 Event frequency (events/days)
EF = : 250 Exposure frequency (days/year)
ED = : 25 Exposure duration (years)
ET = : 24 Exposure time (hrs/day)

BW = : 70 Body weight (kg)
ATc = : 25,550 Averaging time for carcinogenic exposures (days)
ATn = : 9,125 Averaging time for noncarcinogenic exposures (days)
CF = : 0.001 Conversion Factor (L/m3)
Kp =: Chemical Specific Permeability coefficient (cm/hr)

Cw = : Chemical Specific Concentration of chemical in water (mg/L)
tevent = : 0.5 duration of event (hr/event)

K = : 0 Volatilization Factor (L/m3)
tau = : Chemical Specific Lag time (hr)

t* = : Chemical Specific Time it takes to reach steady state (hr)
B = : Chemical Specific Dimensionless constant

FA = : Chemical Specific Fraction absorbed (dimensionless)

Intakeing =

Intakederm =

Intakeinh =

PRGGW =



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH GROUNDWATER (PAGE 2 OF 2)

SITE NAME: FORMER DERECKTOR SHIPYARD, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
LOCATION: DERECKTOR

EXPOSURE SCENARIO: INDUSTRIAL WORKERS
MEDIA: GROUNDWATER
DATE: OCTOBER 4, 2012

Organic Estimated DAevent
CHEMICAL or Kp FA tau-event B t* (L/cm 2

Inorganic (cm/hr) (hr) (hr) - event)
Arsenic Inorganic 1.00E-03 1.00E+00 NA NA NA 5.00E-07
Manganese Inorganic 1.00E-03 1.00E+00 NA NA NA 5.00E-07

Cancer Slope Factor Reference Dose Volatile
CHEMICAL Oral Dermal Inhalation Oral Dermal Inhalation Yes or No

(mg/kg/day)-1 (mg/kg/day)-1 (ug/m3)-1 (mg/kg/day) (mg/kg/day) (mg/m3)
Arsenic 1.50E+00 1.50E+00 4.30E-03 3.00E-04 3.00E-04 1.50E-05 No
Manganese NA NA NA 2.40E-02 9.60E-04 5.00E-05 No

Carcinogenic Intakes Noncarcinogenic Intakes
CHEMICAL Ingestion Dermal Inhalation Ingestion Dermal Inhalation

(L/kg/day) (L/kg/day) (L/m3) (L/kg/day) (L/kg/day) (L/m3)
Arsenic 3.49E-03 1.58E-06 0.00E+00 9.78E-03 4.42E-06 0.00E+00
Manganese 3.49E-03 1.58E-06 0.00E+00 9.78E-03 4.42E-06 0.00E+00

Groundwater Concentration
CHEMICAL Carcinogenic Noncarcinogenic

(ug/L) (ug/L)
Arsenic 0.19 31
Manganese NA 2425



RISK ASSESSMENT SPREADSHEET - CLEANUP LEVELS (PAGE ONE OF TWO)

SITE NAME: FORMER DERECKTOR SHIPYARD, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
LOCATION: DERECKTOR

EXPOSURE SCENARIO: HYPOTHETICAL CHILD RESIDENTS
MEDIA: GROUNDWATER
DATE: OCTOBER 4, 2012

THIS SPREADSHEET CALCULATES CLEANUP LEVELS FOR EXPOSURES TO GROUNDWATER
VIA INGESTION, DERMAL CONTACT, AND INHALATION

RELEVANT EQUATIONS:

Carcinogens TCR
Intakeoral x CSForal + Intakederm x CSFderm + ECair x IUR

Mutagenic TCR
Intakeages 0-2 x ADAFages 0-2 + Intakeages 2-6 x ADAFages 2-6

Noncarcinogens

IR x EF x ED
BW x AT

DAEvent x EV x ED x EF x SA
BW x AT

K x ET x EF x ED
AT x 24 hrs/day

For Inorganics DAevent = Kp x CF x tevent

For Organics

Child Child
Ages 0 - 2 Ages 2 - 6

TCR = : 1E-06 Target Cancer Risk
THI = : 1 Target Hazard Index

IR = : 1 1 Ingestion rate (L/day)
SA = : 6,600 6,600 Skin surface available for contact (cm2)

DAevent = : Chemical Specific Absorbed dose per event (mg/cm2-event)
EV = : 1 1 Event frequency (events/days)
EF = : 350 350 Exposure frequency (days/year)
ED = : 2 4 Exposure duration (years)
ET = : 24 24 Exposure time (hrs/day)

BW = : 15 15 Body weight (kg)
ATc = : 25,550 Averaging time for carcinogenic exposures (days)
ATn = : 2,190 Averaging time for noncarcinogenic exposures (days)
CF = : 0.001 Conversion Factor (L/m3)
Kp =: Chemical Specific Permeability coefficient (cm/hr)

Cw = : Chemical Specific Concentration of chemical in water (mg/L)
tevent = : 1 duration of event (hr/event)

K = : 0.5 Volatilization Factor (L/m3)
tau = : Chemical Specific Lag time (hr)

t* = : Chemical Specific Time it takes to reach steady state (hr)
B = : Chemical Specific Dimensionless constant

FA = : Chemical Specific Fraction absorbed (dimensionless)

DefinitionParameter

PRGGW =

PRGGW =

Intakeing =

Intakederm =

Intakeinh =



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH GROUNDWATER (PAGE TWO OF TWO)

SITE NAME: FORMER DERECKTOR SHIPYARD, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
LOCATION: DERECKTOR

EXPOSURE SCENARIO: HYPOTHETICAL CHILD RESIDENTS
MEDIA: GROUNDWATER
DATE: OCTOBER 4, 2012

Organic Estimated DAevent
CHEMICAL or Kp FA tau-event B t* (L/cm2

Inorganic (cm/hr) (hr) (hr) - event)
Trichloroethene - Mutagenic Organic 1.16E-02 1.00E+00 5.81E-01 5.13E-02 1.39E+00 2.45E-05
Trichloroethene - Nonmutagenic Organic 1.16E-02 1.00E+00 5.81E-01 5.13E-02 1.39E+00 2.45E-05
Arsenic Inorganic 1.00E-03 1.00E+00 NA NA NA 1.00E-06
Cobalt Inorganic 4.00E-04 1.00E+00 NA NA NA 4.00E-07
Iron Inorganic 1.00E-03 1.00E+00 NA NA NA 1.00E-06
Manganese Inorganic 1.00E-03 1.00E+00 NA NA NA 1.00E-06

Cancer Slope Factor Reference Dose Volatile ADAF
CHEMICAL Oral Dermal Inhalation Oral Dermal Inhalation Yes or No

(mg/kg/day)-1 (mg/kg/day)-1 (ug/m3)-1 (mg/kg/day) (mg/kg/day) (mg/m3)
Trichloroethene - Mutagenic 9.30E-03 9.30E-03 1.00E-06 5.00E-04 5.00E-04 2.00E-03 Yes 10 3
Trichloroethene - Nonmutagenic 3.70E-02 3.70E-02 3.10E-06 5.00E-04 5.00E-04 2.00E-03 Yes 1 1
Arsenic 1.50E+00 1.50E+00 4.30E-03 3.00E-04 3.00E-04 1.50E-05 No 1 1
Cobalt NA NA 9.00E-03 3.00E-04 3.00E-04 6.00E-06 No 1 1
Iron NA NA NA 7.00E-01 7.00E-01 NA No 1 1
Manganese NA NA NA 2.40E-02 9.60E-04 5.00E-05 No 1 1

Carcinogenic Intakes Noncarcinogenic Intakes
CHEMICAL Ingestion Dermal Inhalation Ingestion Dermal Inhalation

(L/kg/day) (L/kg/day) (L/m3) (L/kg/day) (L/kg/day) (L/m3)
Trichloroethene - Mutagenic 2.92E-02 4.73E-03 2.19E-01 6.39E-02 1.03E-02 4.79E-01
Trichloroethene - Nonmutagenic 5.48E-03 8.87E-04 4.11E-02 6.39E-02 1.03E-02 4.79E-01
Arsenic 5.48E-03 3.62E-05 0.00E+00 6.39E-02 4.22E-04 0.00E+00
Cobalt 5.48E-03 1.45E-05 0.00E+00 6.39E-02 1.69E-04 0.00E+00
Iron 5.48E-03 3.62E-05 0.00E+00 6.39E-02 4.22E-04 0.00E+00
Manganese 5.48E-03 3.62E-05 0.00E+00 6.39E-02 4.22E-04 0.00E+00

Groundwater Concentration
CHEMICAL Carcinogenic Noncarcinogenic

(ug/L) (ug/L)
Trichloroethene - Mutagenic 1.9 2.6 TCE = 1/1/Mutganeic + 1/Nonmutagenic)
Trichloroethene - Nonmutagenic 2.8 2.6 = 1/(1/1.9 + 1/2.8)
Arsenic 0.12 4.7 = 1.1
Cobalt NA 4.7
Iron NA 10878
Manganese NA 322

Ages 0 - 2 Ages 2 - 6



RISK ASSESSMENT SPREADSHEET - CLEANUP LEVELS (ONE OF TWO)

SITE NAME: FORMER DERECKTOR SHIPYARD, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
LOCATION: DERECKTOR

EXPOSURE SCENARIO: HYPOTHETICAL ADULT RESIDENTS
MEDIA: GROUNDWATER
DATE: OCTOBER 4, 2012

THIS SPREADSHEET CALCULATES CLEANUP LEVELS FOR EXPOSURES TO GROUNDWATER
VIA INGESTION, DERMAL CONTACT, AND INHALATION

RELEVANT EQUATIONS:

Carcinogens TCR
Intakeoral x CSForal + Intakederm x CSFderm + ECair x IUR

Mutagenic TCR
Intakeages 6-16 x ADAFages 6-16 + Intakeages > 16 x ADAFages > 16

Noncarcinogens

IR x EF x ED
BW x AT

DAEvent x EV x ED x EF x SA
BW x AT

K x ET x EF x ED
AT x 24 hrs/day

For Inorganics DAevent = Kp x CF x tevent

For Organics

Adult Adult
Ages 6 - 16 Ages > 16

TCR = : 1E-06 Target Cancer Risk
THI = : 1 Target Hazard Index

IR = : 2 2 Ingestion rate (L/day)
SA = : 18,000 18,000 Skin surface available for contact (cm2)

DAevent = : Chemical Specific Absorbed dose per event (mg/cm2-event)
EV = : 1 1 Event frequency (events/days)
EF = : 350 350 Exposure frequency (days/year)
ED = : 10 14 Exposure duration (years)
ET = : 24 24 Exposure time (hrs/day)

BW = : 70 70 Body weight (kg)
ATc = : 25,550 Averaging time for carcinogenic exposures (days)
ATn = : 8,760 Averaging time for noncarcinogenic exposures (days)
CF = : 0.001 Conversion Factor (L/m3)
Kp =: Chemical Specific Permeability coefficient (cm/hr)

Cw = : Chemical Specific Concentration of chemical in water (mg/L)
tevent = : 0.58 duration of event (hr/event)

K = : 0.5 Volatilization Factor (L/m3)
tau = : Chemical Specific Lag time (hr)

t* = : Chemical Specific Time it takes to reach steady state (hr)
B = : Chemical Specific Dimensionless constant

FA = : Chemical Specific Fraction absorbed (dimensionless)

DefinitionParameter

PRGGW =

PRGGW =

Intakeing =

Intakederm =

Intakeinh =



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH GROUNDWATER (PAGE TWO OF TWO)

SITE NAME: FORMER DERECKTOR SHIPYARD, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
LOCATION: DERECKTOR

EXPOSURE SCENARIO: HYPOTHETICAL ADULT RESIDENTS
MEDIA: GROUNDWATER
DATE: OCTOBER 4, 2012

Organic Estimated DAevent
CHEMICAL or Kp FA tau-event B t* (L/cm2

Inorganic (cm/hr) (hr) (hr) - event)
Trichloroethene - Mutagenic Organic 1.16E-02 1.00E+00 5.81E-01 5.13E-02 1.39E+00 1.87E-05
Trichloroethene - Nonmutagenic Organic 1.16E-02 1.00E+00 5.81E-01 5.13E-02 1.39E+00 1.87E-05
Arsenic Inorganic 1.00E-03 1.00E+00 NA NA NA 5.80E-07
Cobalt Inorganic 4.00E-04 1.00E+00 NA NA NA 2.32E-07
Iron Inorganic 1.00E-03 1.00E+00 NA NA NA 5.80E-07
Manganese Inorganic 1.00E-03 1.00E+00 NA NA NA 5.80E-07

Cancer Slope Factor Reference Dose Volatile ADAF
CHEMICAL Oral Dermal Inhalation Oral Dermal Inhalation Yes or No

(mg/kg/day)-1 (mg/kg/day)-1 (ug/m3)-1 (mg/kg/day) (mg/kg/day) (mg/m3)
Trichloroethene - Mutagenic 9.30E-03 9.30E-03 1.00E-06 5.00E-04 5.00E-04 2.00E-03 Yes 3 1
Trichloroethene - Nonmutagenic 3.70E-02 3.70E-02 3.10E-06 5.00E-04 5.00E-04 2.00E-03 Yes 1 1
Arsenic 1.50E+00 1.50E+00 4.30E-03 3.00E-04 3.00E-04 1.50E-05 No 1 1
Cobalt NA NA 9.00E-03 3.00E-04 3.00E-04 6.00E-06 No 1 1
Iron NA NA NA 7.00E-01 7.00E-01 NA No 1 1
Manganese NA NA NA 2.40E-02 9.60E-04 5.00E-05 No 1 1

Carcinogenic Intakes Noncarcinogenic Intakes
CHEMICAL Ingestion Dermal Inhalation Ingestion Dermal Inhalation

(L/kg/day) (L/kg/day) (L/m3) (L/kg/day) (L/kg/day) (L/m3)
Trichloroethene - Mutagenic 1.72E-02 2.89E-03 3.01E-01 2.74E-02 4.60E-03 4.79E-01
Trichloroethene - Nonmutagenic 9.39E-03 1.58E-03 1.64E-01 2.74E-02 4.60E-03 4.79E-01
Arsenic 9.39E-03 4.90E-05 0.00E+00 2.74E-02 1.43E-04 0.00E+00
Cobalt 9.39E-03 1.96E-05 0.00E+00 2.74E-02 5.72E-05 0.00E+00
Iron 9.39E-03 4.90E-05 0.00E+00 2.74E-02 1.43E-04 0.00E+00
Manganese 9.39E-03 4.90E-05 0.00E+00 2.74E-02 1.43E-04 0.00E+00

Groundwater Concentration
CHEMICAL Carcinogenic Noncarcinogenic

(ug/L) (ug/L)
Trichloroethene - Mutagenic 2.0 3.3 TCE = 1/1/Mutganeic + 1/Nonmutagenic)
Trichloroethene - Nonmutagenic 1.1 3.3 = 1/(1/2.0 + 1/1.1)
Arsenic 0.071 11 = 0.71
Cobalt NA 11
Iron NA 25417
Manganese NA 775

Ages 6 - 16 Ages > 16



RISK ASSESSMENT SPREADSHEET - CLEANUP LEVELS (PAGE ONE OF TWO)

SITE NAME: FORMER DERECKTOR SHIPYARD, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
LOCATION: DERECKTOR

EXPOSURE SCENARIO: HYPOTHETICAL LIFELONG RESIDENTS
MEDIA: GROUNDWATER
DATE: OCTOBER 4, 2012

THIS SPREADSHEET CALCULATES CLEANUP LEVELS FOR EXPOSURES TO GROUNDWATER
VIA INGESTION, DERMAL CONTACT, AND INHALATION

RELEVANT EQUATIONS:

Carcinogens
TCR

(IntakeChilding x CSForal) + (IntakeChildderm x DAevent x CSFderm) + (IntakeChildInh x IUR)

Mutagenic
TCR

Intakechild(0-2) x CSF x ADAF(0-2) + Intakechild(2-6) x CSF x ADAF(2-6) + Intakeadult(6-16) x CSF x ADAF(6-16) + Intakeadult(16-30) x CSF x ADAF(16-30)

Noncarcinogenic:

THI
(IntakeChilding / RfDoral) + (IntakeChildderm x DAevent / RfDderm) + (IntakeChildInh / RfC)

IR x EF x ED
BW x AT

DAEvent x EV x ED x EF x SA
BW x AT

K x ET x EF x ED
AT x 24 hrs/day

For Inorganics DAevent = Kp x CF x tevent

For Organics

Parameter Child Child Adult Adult Definition
Ages 0 - 2 Ages 2 - 6 Ages 6 - 16 Ages > 16

TCR = : 1E-06 Target Cancer Risk
THI = : 1 Target Hazard Index

IR = : 1 1 2 2 Ingestion rate (L/day)
SA = : 6,600 6,600 18,000 18,000 Skin surface available for contact (cm2)

DAevent = : Chemical Specific Absorbed dose per event (mg/cm2-event)
EV = : 1 1 1 1 Event frequency (events/days)
EF = : 350 350 350 350 Exposure frequency (days/year)
ED = : 2 4 10 14 Exposure duration (years)
ET = : 24 24 24 24 Exposure time (hrs/day)

BW = : 15 15 70 70 Body weight (kg)
ATc = : 25,550 Averaging time for carcinogenic exposures (days)
ATn = : 2,190 8,760 Averaging time for noncarcinogenic exposures (days)
CF = : 0.001 Conversion Factor (L/m3)
Kp =: Chemical Specific Permeability coefficient (cm/hr)

Cw = : Chemical Specific Concentration of chemical in water (mg/L)
tevent = : 1 0.58 duration of event (hr/event)

K = : 0.5 Volatilization Factor (L/m3)
tau = : Chemical Specific Lag time (hr)

t* = : Chemical Specific Time it takes to reach steady state (hr)
B = : Chemical Specific Dimensionless constant

FA = : Chemical Specific Fraction absorbed (dimensionless)

PRGGW =

PRGGW =

PRGGW =

Intakeing =

Intakederm =

Intakeinh =



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH GROUNDWATER (PAGE TWO OF TWO)

SITE NAME: FORMER DERECKTOR SHIPYARD, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
LOCATION: DERECKTOR

EXPOSURE SCENARIO: HYPOTHETICAL LIFELONG RESIDENTS
MEDIA: GROUNDWATER
DATE: OCTOBER 4, 2012

Organic Estimated DAevent
CHEMICAL or Kp FA tau-event B t* (L/cm2- event)

Inorganic (cm/hr) (hr) (hr) Child Adult
Trichloroethene - Mutagenic Organic 1.16E-02 1.00E+00 5.81E-01 5.13E-02 1.39E+00 2.45E-05 1.87E-05
Trichloroethene - Nonmutagenic Organic 1.16E-02 1.00E+00 5.81E-01 5.13E-02 1.39E+00 2.45E-05 1.87E-05
Arsenic Inorganic 1.00E-03 1.00E+00 NA NA NA 1.00E-06 5.80E-07
Cobalt Inorganic 4.00E-04 1.00E+00 NA NA NA 4.00E-07 2.32E-07
Iron Inorganic 1.00E-03 1.00E+00 NA NA NA 1.00E-06 5.80E-07
Manganese Inorganic 1.00E-03 1.00E+00 NA NA NA 1.00E-06 5.80E-07

Cancer Slope Factor Reference Dose Volatile
CHEMICAL Oral Dermal Inhalation Oral Dermal Inhalation Yes or No

(mg/kg/day)-1 (mg/kg/day)-1 (ug/m3)-1 (mg/kg/day) (mg/kg/day) (mg/m3)
Trichloroethene - Mutagenic 9.30E-03 9.30E-03 1.00E-06 5.00E-04 5.00E-04 2.00E-03 Yes
Trichloroethene - Nonmutagenic 3.70E-02 3.70E-02 3.10E-06 5.00E-04 5.00E-04 2.00E-03 Yes
Arsenic 1.50E+00 1.50E+00 4.30E-03 3.00E-04 3.00E-04 1.50E-05 No
Cobalt NA NA 9.00E-03 3.00E-04 3.00E-04 6.00E-06 No
Iron NA NA NA 7.00E-01 7.00E-01 NA No
Manganese NA NA NA 2.40E-02 9.60E-04 5.00E-05 No

ADAF
CHEMICAL

Trichloroethene - Mutagenic 10 3 3 1
Trichloroethene - Nonmutagenic 1 1 1 1
Arsenic 1 1 1 1
Cobalt 1 1 1 1
Iron 1 1 1 1
Manganese 1 1 1 1

Carcinogenic Intakes Noncarcinogenic Intakes
CHEMICAL Ingestion Dermal Inhalation Ingestion Dermal Inhalation

(L/kg/day) (L/kg/day) (L/m3) (L/kg/day) (L/kg/day) (L/m3)
Trichloroethene - Mutagenic 4.64E-02 7.62E-03 5.21E-01 6.39E-02 1.03E-02 4.79E-01
Trichloroethene - Nonmutagenic 1.49E-02 2.47E-03 2.05E-01 6.39E-02 1.03E-02 4.79E-01
Arsenic 1.49E-02 8.52E-05 0.00E+00 6.39E-02 4.22E-04 0.00E+00
Cobalt 1.49E-02 3.41E-05 0.00E+00 6.39E-02 1.69E-04 0.00E+00
Iron 1.49E-02 8.52E-05 0.00E+00 6.39E-02 4.22E-04 0.00E+00
Manganese 1.49E-02 8.52E-05 0.00E+00 6.39E-02 4.22E-04 0.00E+00

Groundwater Concentration
CHEMICAL Carcinogenic Noncarcinogenic

(ug/L) (ug/L)
Trichloroethene - Mutagenic 1.0 2.6 TCE = 1/1/Mutganeic + 1/Nonmutagenic)
Trichloroethene - Nonmutagenic 0.8 2.6 = 1/(1/1 + 1/0.8)
Arsenic 0.045 4.7 = 0.44
Cobalt NA 4.7

Ages 6 - 16 Ages > 16Ages 0 - 2 Ages 2 - 6
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TETRA TECH, INC.               CALCULATION WORKSHEET                  PAGE 1 OF 6 
Client: NAVAL STATION NEWPORT Project Number: N62472-03-D-0057, CTO 165 
Subject: Site 19 - On-Shore Derecktor Shipyard – Basis of Cost Estimates for Soil Alternatives 
By:  JX Checked By:  EC Approved By :  EC Date:  April 2014 
 
PURPOSE 
 

The purpose of this calculation is to identify quantities for Alternative S-2 - soil cover(s) for encapsulation and 

for Alternative S-3 – cover(s) and excavation(s).  See Figures 4-1 and 4-2.  The results of this calculation 

provide the basis for the cost estimate for soil alternatives.  Soil action is only needed in the Central Area.  No 

soil actions are needed in the Northern Area and Southern Area (January 2014 Tier 2 Agreement). 

 

Note Per the January 2014 Tier 2 Agreement, RIDEM GA Leachability Criteria exceedances will be 

addressed via the groundwater operable unit.  Upcoming investigation… Results to determine whether to add 

lead or naphthalene to the groundwater LTM program. 

 

Includes elements common to both soil alternatives S-2 and S-3: LUCs, Monitoring, 5-Year Reviews, and 

periodic asphalt/pavement maintenance. 

 

The limits of all covers are based on physical features.  The actual limits will be determined in the 
remedial design based on confirmed limiting physical features, or else on sampling to reduce cover 
limits.  The FS assumes physical features will be used. 
 

REFERENCES 
 
Use the data presented in the SASE Addendum (Tetra Tech, 2013) to determine the clean fill cover volumes 

for Alternative S-2 and the clean fill cover volumes and estimated excavation volumes for Alternative S-3. The 

calculations presented below are based on the Target Remediation Zones (TRZs) shown on Figure 4-1 

(Alt S-2) and Figure 4-2 (Alt S-3).  Figures 4-1 and 4-2 (and Alts S-2 and S-3) are based on January 2014 Tier 

2 Agreement and associated Tier 1 discussions and decisions. 

 
VOLUME CALCULATION 
 
This portion of the calculation identifies the volume of soils relevant to each alternative. 
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Client: NAVAL STATION NEWPORT Project Number: N62472-03-D-0057, CTO 165 
Subject: Site 19 - On-Shore Derecktor Shipyard – Basis of Cost Estimates for Soil Alternatives 
By:  JX Checked By:  EC Approved By :  EC Date:  April 2014 
 
Alternative S-2 – Encapsulation / Cover with LUCs  
(see Figure 4-1) 
 

TRZ Comment Area 

6 Inches Cover 
(c ft) 

6 Inches Cover 
(cy) 

Volume 
Asphalt (2") 

(cubic ft) 

Volume 
Asphalt (2") 

(cy) 
1 maintain 28,940 -- -- -- -- 
2 maintain 18,186 -- -- -- -- 
3 cover 20,572 10286 381 -- -- 
4 cover 75,942 37971 1406 -- -- 
5 re-pave 23,567 -- -- 3928 145 
6 cover 12,616 6308 234 -- -- 
7 maintain 16,904 -- -- -- -- 
8 cover 11,401 5701 211 -- -- 

Notes: 
Tier 2 agrees with the following approach for each TRZ as presented previously by the Navy in January-February 2014. (January 
2014 Tier 2 Agreement). 
TRZ 1 is a steep slope vegetated area that was not part of Derecktor historical operations.  No cover needed 
TRZ 2 is an area that was reworked following sandblast grit removal and installation / replacement of the revetment wall.  No cover 
needed. 
TRZ 5 is already paved, but will be repaved with asphalt. 
TRZ 7 is already paved/concrete.  Maintain barrier. 
 

Alternative S-3 – Encapsulation / Cover, Excavation (Off-Site Disposal, and Backfill) with LUCs  
(see Figure 4-2) 
 

TRZ Comment Area 

Excavate 2 feet 
/ Backfill 2 feet 

(cubic ft) 

Excavate 2 feet 
/ Backfill 2 feet 

(cy) 
Volume 

Asphalt (2") 
(cubic ft) 

Volume 
Asphalt (2") 

(cy) 
1 maintain 28,940 -- -- -- -- 
2 maintain 18,186 -- -- -- -- 
3 excavate 20,572 41144 1524 -- -- 
4 excavate 75,942 151884 5625 -- -- 
5 re-pave 23,567 -- -- 3928 145 
6 excavate* 12,616 25232 935 -- -- 
7 maintain 16,904 -- -- -- -- 
8 excavate* 11,401 22802 845 -- -- 

Notes: 
Tier 2 agrees with the following alternative approach for each TRZ as presented previously by the Navy in January-February 2014. 
(January 2014 Tier 2 Agreement). 
TRZ 1 is a steep slope vegetated area that was not part of Derecktor historical operations.  No cover needed 
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By:  JX Checked By:  EC Approved By :  EC Date:  April 2014 
 
TRZ 2 is an area that was reworked following sandblast grit removal and installation / replacement of the revetment wall.  No cover 
needed. 
TRZ 5 is already paved, but will be repaved with an additional 2 inches asphalt. 
TRZ 7 is already paved/concrete.  Maintain barrier. 
*TRZ 6 – Excavation will not be considered for TRZ 6 along the operating railroad tracks.  Only a cover will be considered due to 
railroad operations and structural issues. 
*TRZ 8 – Excavation will not be considered for TRZ 8 due to underground utilities.  Only a cover will be considered to avoid damaging 
utilities. 
 

SOIL REMEDIAL ALTERNATIVE CALCULATIONS 

 
1. Alternative S-1: No Action 
 

There are no costs associated with Alternative S-1 because there is no action associated with this alternative.   

 

2. Alternative S-2: Cover and LUCs 
Cover(s) Assumptions 

• Figure 4-1 shows the extent of cover (to be placed, rehabilitated, or maintained) for each TRZ.  

• TRZs 1 and 2 will be maintained as-is and monitored via LUCs.  Assume no future maintenance 

required. 

• TRZ 5 will be re-paved with 2 inches of asphalt.  Total 145 cy (265 tons) asphalt to place.  Assume 25 

percent of area (5,900 sq ft; 36 cy of asphalt) must be repaved every 5 years.  Assume the density of 

asphaltic concrete paving is 135 pounds per cubic foot (lbs/ft3) 

• The existing concrete at TRZ 7 will be maintained.  Assume maintenance required every 5 years. 

• 6-inch soil covers will be installed at TRZs 3 (381 cy), 4 (1,406 cy), 6 (234 cy), and 8 (211 cy), in 

accordance with the arsenic rule in RIDEM Remediation Regulations 12.04(B)(ii).  No specific 

compaction is required to meet RIDEM Regulations.  Base requirements for land use in a certain area 

will be dealt with separately as needed.  The soil covers will be vegetated with native grasses or as 

otherwise specified by public works. 

• Appropriate clearing will be performed in TRZs 3, 4, 6, and 8.  Clearing and potential grubbing 

activities may remove top inches of soils.  They will be characterized and handled for disposal (based 

on previous investigations, assumed to be nonhazardous waste). 

• No verification/confirmation sampling will be needed per definition/development of Alternative S-2 

(versus required confirmation sampling for excavations in Alternative S-3). 

• Soil density is assumed to be 110 pounds per cubic foot (lbs/ft3). 

• Soil covers will be clean loamy fill obtained from off-Base.  The loamy fill will serve as topsoil, too, which 

typically would be a 6-inch layer. 

• All disturbed surfaces would be restored. 
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• Incidental periodic inspections will be required.  Periodic repairs may be necessary and are assumed 

for cost estimating purposes. 

 

LUCs Assumptions 

Following installation of encapsulating covers and re-pavement, this alternative also relies on LUCs to limit 

exposures to the contaminated soil for future residents and industrial receptors throughout the Central Area.  

Site 19 is located in an active Navy facility and access is restricted. Current site usage is military / industrial. 

Future land use is anticipated to remain military / industrial.   

 

An LUC remedial design would be prepared and implemented.  Annual site inspections and minimal reporting 

are assumed. 

 

Site conditions and risks would be reviewed every 5 years since contaminants are left in place. Assumes that 

this is a component of the 5-year review for all the IRP sites at NAVSTA Newport.  This review would 

summarize inspections, describe findings, and update history and regulatory information.  The report would 

be published as a part of the 5-year review for IRP sites. 

 

3. Alternative S-3: Cover, Excavation and Off-Site Disposal, and LUCs 
 

Cover(s) Assumptions 

• Figure 4-2 shows the extent of cover (to be placed, rehabilitated, or maintained) for each of TRZ 6 

and 8.  Note TRZ 6 will not be considered for excavation because it is adjacent along active 
railroad tracks.  TRZ 8 will not be considered for excavation because of utility density in this 
area. 

• TRZs 1 and 2 will be maintained as-is and monitored via LUCs.  Assume no future maintenance 

required. 

• TRZ 5 will be re-paved with 2 inches of asphalt.  Total 145 cy (265 tons) asphalt to place.  Assume 25 

percent of area (5,900 sq ft; 36 cy of asphalt) must be repaved every 5 years.  Assume the density of 

asphaltic concrete paving is 135 pounds per cubic foot (lbs/ft3) 

• The existing concrete at TRZ 7 will be maintained.  Assume maintenance required every 5 years. 

• 6-inch soil covers will be installed at TRZs 6 (234 cy) and 8 (211 cy), in accordance with the arsenic 

rule in RIDEM Remediation Regulations 12.04(B)(ii).  No specific compaction is required to meet 

RIDEM Regulations.  Base requirements for land use in a certain area will be dealt with separately as 

needed.  The soil covers will be vegetated with native grasses or as otherwise specified by public 

works. 
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• Appropriate clearing will be performed in TRZs 6 and 8.  Clearing and potential grubbing activities 

may remove top inches of soils.  They will be characterized and handled for disposal (based on 

previous investigations, assumed to be nonhazardous waste). 

• Verification/confirmation sampling will be needed per for excavations (TRZs 3 and 4) in 

Alternative S-3 (see below). 

• Soil density is assumed to be 110 lbs/ft3. 

• Soil covers will be clean loamy fill obtained from off-Base.  The loamy fill will serve as topsoil, too, which 

typically would be a 6-inch layer. 

• All disturbed surfaces would be restored. 

• Incidental periodic inspections will be required.  Periodic repairs may be necessary and are assumed 

for cost estimating purposes. 

 

Excavation(s), Disposal(s), and Backfill(s) Assumptions 

• Figure 4-2 shows the maximum extent of excavations for each of TRZs 3 and 4.  The excavations 

and backfill will be in accordance with the arsenic rule in RIDEM Remediation Regulations 

12.04(B)(i).   
• Appropriate clearing will be performed in TRZs 3 and 4.  Clearing and potential grubbing activities 

may remove top inches of soils.  They will be handled with the excavated soils of TRZs 3 and 4.  

Based on previous investigations, these soils are assumed to be nonhazardous waste.  

• Soil density is assumed to be 110 bs/ft3. 

• Pre-excavation investigation would be conducted. Cost estimate is based on this maximum 

excavation extent; however, excavation limits could change based on comparison of pre-confirmation 

sample data to PRGs. 

 Assume four soil samples will be collected in TRZ-3 (three north of and one south of TP-12 at 

0-2 feet bgs).   

 Assume ten soil samples will be collected in TRZ-4 to refine the excavation limits. 

• Assume ten TCLP waste characterization samples would be required for the assumed maximum 

volume of soil to be excavated and disposed off-site.  Assume all soil and debris to be excavated will 

be classified as nonhazardous waste.  Contaminated soils will be shipped off-site for disposal as 

nonhazardous waste. 

• Based on results of SASE investigations, groundwater is not expected to be encountered at the 

planned excavation depths within the areas marked for removal. 

• Excavations will be backfilled using clean fill obtained from off-Base. 

• A layer of topsoil, minimum thickness 6 inches, would be placed on the disturbed surfaces.  

• Backfilled areas will be vegetated with native grasses or as otherwise specified by public works. 

• All disturbed surfaces would be restored. 
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• Incidental periodic inspections will be required.  Periodic repairs may be necessary and are assumed 

for cost estimating purposes. 

 

LUCs COMPONENT 
Following installation of encapsulating covers, excavation and off-site disposal (and backfill), and re-

pavement, this alternative also relies on LUCs to limit exposures to the contaminated soil for future residents 

and industrial receptors throughout the Central Area.  Site 19 is located in an active Navy facility and access 

is restricted.  Current site usage is military / industrial. Future land use is anticipated to remain military / 

industrial.   

 

An LUC remedial design would be prepared and implemented.  Annual site inspections and minimal reporting 

are assumed. 

 

Site conditions and risks would be reviewed every 5 years since contaminants are left in place. Assumes that 

this is a component of the 5-year review for all the IRP sites at NAVSTA Newport.  This review would 

summarize inspections, describe findings, and update history and regulatory information.  The report would 

be published as a part of the 5-year review for IRP sites. 

 



Alternative S-2 - Cover

TRZ Comment Area

6 Inches Cover
(c ft)

6 Inches Cover
(cy)

Volume 
Asphalt (2")

(cubic ft)

Volume 
Asphalt (2")

(cy) lbs asphalt tons asphalt
1 maintain 28,940 -- -- -- --
2 maintain 18,186 -- -- -- --
3 cover 20,572 10286 381 -- --
4 cover 75,942 37971 1406 -- --
5 re-pave 23,567 -- -- 3928 145 530258 265
6 cover 12,616 6308 234 -- --
7 maintain 16,904 -- -- -- --
8 cover 11,401 5701 211 -- --

TOTALs 208,128 60266 2232
total volume 2 ft deep 416256 832512 30834

5 ft deep 1040640 2081280 77084

Alternative S-3 - Cover and Excavation & Off-Site Disposal

TRZ Area

Excavate 2 feet 
/ Backfill 2 feet

(cubic ft)

Excavate 2 feet 
/ Backfill 2 feet

(cy)

Volume 
Asphalt (2")

(cubic ft)

Volume 
Asphalt (2")

(cy)

6 Inches Cover
(c ft)

6 Inches Cover
(cy)

1 maintain 28,940 -- -- -- -- -- --
2 maintain 18,186 -- -- -- -- -- --
3 excavate 20,572 41144 1524 -- -- -- --
4 excavate 75,942 151884 5625 -- -- -- --
5 re-pave 23,567 -- -- 3928 145 -- --
6 excavate

cover
12,616 25232 935 -- -- 6308 234

7 maintain 16,904 -- -- -- -- -- --
8 excavate

cover
11,401 22802 845 -- -- 5701 211

TOTALs 208,128 193028 7149 12009 445

Volumes
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PURPOSE 
 

This calculation identifies quantities site-wide groundwater monitoring and directly addressing the TCE-

contaminated groundwater in the north part of the site and metals-contaminated groundwater in the 

central portion of the site for the purpose of developing a cost estimate.   

 

TREATMENT AREAS 
 
The groundwater Attainment Area corresponds to the site boundary (Figure 5-1) measuring 

approximately 34.5 acres.  This corresponds to the Target Remediation Zones (TRZ) for MNA.  The TRZs 

for the in situ treatment technologies are shown on Figure 5-2:  TRZ EISB (enhanced in situ 

bioremediation) to address the TCE in the north measures 216,900 sq ft and TRZ ISCO (in situ chemical 

oxidation to address metals in the center measures 497,700 sq ft. 

 

CONTAMINANT VOLUME CALCULATION 
 

This portion of the calculation identifies the volume of groundwater contamination. 

 
Northern portion of the site (TCE) 

       A low concentration TCE plume above PRGs can be discerned throughout the shallow aquifer in the 

northern portion of the site.  Assume the plume is approximately 180 feet in width, 740 feet in length, 

and 16 feet in average depth.  The average depth to water was 7 feet bgs. 

       

       The Area of TCE-contaminated Groundwater = 133,200 sf 
       Average Thickness of Contaminated Groundwater = 9 ft 
       Assume effective porosity of overburden materials = 0.24 

       Volume of TCE-contaminated groundwater = 133,200 sf x 9 ft x 0.24 = 287,712 cf 

                                      287,712 cf x 7.48 gal/cf =  2,152,086 gal = 2.2M gal 

 

Central portion of the site (Metals) 

      Based on the limited groundwater data, no discernible source areas or distal plume areas were 

identified in the Central Shipyard Area and Former Building 234 Area. 
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Entire site (MNA) 

      Based on the limited groundwater data, no discernible source areas or distal plume areas were 

identified site-wide. 

 
GROUNDWATER REMEDIAL ACTION ALTERNATIVE CALCULATIONS 
 
1. Alternative G-1: No Action 
 

There are no costs associated with Alternative G-1 because there is no action associated with this 
alternative.   

 
2. Alternative G-2: MNA and LUCs 
 

Alternative G-2 is developed as an alternative that involves no active treatment but relies on natural 
processes to achieve groundwater PRGs. LUCs would be implemented to reduce/eliminate exposure 
of human receptors to COCs above PRGs in groundwater. Long-term monitoring and five-year 
reviews would be conducted to monitor COC concentrations in groundwater and protectiveness under 
this alternative.  

 
The cost estimate for Alternative G-2 is based on following assumptions. 

 
• Installation of nine new monitoring wells in the overburden material / shallow aquifer upgradient 

and within Site 19, mostly for the central portion (the North Waterfront Area already has sufficient 
monitoring well coverage).  Assume the monitoring wells would be constructed of 2-inch ID, flush-
threaded, Schedule 40 polyvinyl chloride (PVC) screen and riser.  Assume average depth of wells 
would be 20 ft and 10-slot (0.010 in) well screens would be installed in lengths ranging from 5 to 
10 ft.  Locations of wells to be determined during the design phase / LTM Plan development. 

• A site investigation including a hydrogeologic evaluation and sampling and analysis of 
groundwater (i.e., baseline sampling for the LTM Program) would be required to thoroughly 
evaluate the potential effectiveness of MNA at Site 19.  Subsequent LTM data would be used to 
continually evaluate the effectiveness of the MNA remedy. 

• Total 23 monitoring wells in LTM program.  Groundwater samples will be collected and analyzed 
for TCE and its daughter products, MNA and geochemical parameters, and metals COCs .   

• Following the baseline sampling, LTM will be conducted quarterly for 2 years and annually 
thereafter.  Typically wells would be removed from the LTM program if concentrations of COCs 
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are below PRGs for two consecutive sampling events (tbd).  Background wells will be sampled 
until the LTM program is terminated. 

• For purposes of planning and costing, it is assumed that RAOs would be attained at the north 
(TCE) area in 15 years.  It also is assumed that the RAOs would be attained at the center 
(metals) area in 30 years. 

• The LUCs will be established and maintained for groundwater use restrictions site-wide to 
prevent residential exposure to groundwater with COC concentrations above PRGs. 

o LUCs include establishment in NIRIS LUC Tracker and the Base Master Plan, as well as 
annual site inspections and annual LUC inspection reports to EPA and RIDEM. 

o If ownership of the base is transferred, with contamination remaining in place, ELURs 
would be recorded in accordance with applicable laws and the requirements of the LUC 
RD. 

• Five-year reviews would be conducted every 5 years to ensure protectiveness of the remedy.  
Assume the 5-year reviews are conducted for this site along with other applicable remedy-in-
place IRP sites at NAVSTA Newport.  

 
3. Alternative G-3: In Situ Treatment, MNA, and LUCs 
 

Alternative G-3 is developed as an alternative that involves active in situ treatment(s) and natural 
processes to achieve groundwater PRGs.  The active treatments for Alternative G-3 are assumed to 
be EISB using emulsified food-grade soybean oil (EOS®) and ISCO using Fenton’s Reagent.  LUCs 
would be implemented to reduce/eliminate exposure of human receptors to COCs above PRGs in 
groundwater.  Long-term performance monitoring (for the EISB effectiveness on CVOCs and ISCO 
effectiveness on metals and for MNA site-wide) and 5-year reviews would be conducted to monitor 
COC concentrations in groundwater and protectiveness under this alternative.  

 
(A) Enhanced In Situ Bioremediation Assumptions 

For cost-estimating purposes, the EOS® brand emulsified oil product (EOS® 598B42) was 
assumed in this evaluation based on its success rates in both bench test studies and field 
applications for other Navy facilities.  EOS® 598B42 is a mixture of micro-emulsified soybean oil 
and sodium lactate (with micronutrient yeast and vitamin B12 as additives to support microbial 
growth).   
 
Assuming a 10-ft contaminant thickness (at 10 to 20 feet bgs) and 15-foot radius of injection 
throughout TRZ EISB shown on Figure 5-1 (measuring 217,000 sf), the electron donor 
(emulsified soybean oil) would be injected into five biobarriers, each biobarrier consisting of a line 
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of 16 permanent injection wells spaced 25-feet on center (total 80 injection wells).  The 
biobarriers would be equally spaced perpendicular to groundwater flow in TRZ EISB.  The 
dosage of EOS®-brand emulsified oil per injection well was determined at 1,315 lbs (172.2 
gallons) using the EOS® Dosage Calculation Based on Residual Saturation (see end of this 
section) method and assumptions including the effective radius of injection, mobile porosity of the 
substrate, sorption capacity of the aquifer, etc.   

 
The dosage calculation, assuming 0.0015 lb EOS are required to saturate each 1 lb of 
contaminated aquifer matrix, works out to 1,315 lbs (172 gallons) of EOS per well plus over 7,750 
gallons of displacement flush water (a.k.a. mix water or chase water) per well. 
 
Assuming an injection rate of 15 gpm, injection duration = 8.8 hours per well for EOS/chase water 
mixture.  Manifold injection method would be utilized:  assume four wells at one time.  Total 
injection time would be 176 hours (not including down time, prep/mobilization, etc.). 
 
Only one injection event is assumed considering the relatively low starting CVOC concentrations. 
 
In addition to the wells described for Alternative G-2 (MNA), the EISB in situ treatment will require 
installation of 80 injection wells plus an additional 10 performance monitoring wells for the EISB 
technology.  Performance / long-term monitoring associated with the EISB in situ treatment would 
be performed at same rate as Alternative G-2:  quarterly during the first 2 years followed by 
annual sampling.   

 
(B) In Situ Chemical Oxidation Assumptions 

For cost-estimating purposes, the Fenton’s Reagent was assumed as the chemical oxidant in this 
evaluation based on its success rates in both bench test studies and field applications for other 
Navy facilities.  The material would be injected through an injection well grid arranged 10-ft on 
center throughout TRZ ISCO, which measures approximately 900 feet wide (perpendicular to 
groundwater flow) by 500 feet long = 450,000 sf.  Total number of ISCO injection points/wells = 
4,500.  Assume total treatment thickness is 10 feet from 5 to 15 feet bgs. 
 
Assume 1,500 gallons of 12.5 percent Fenton’s Reagent solution would be injected per well 
(6.75M gallons total solution).  Assume typical injection rate of 2 gpm, using a four-manifold, and 
total injection time will be 14,060 hours 
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The volume of reagent solution was estimated based on an application rate for another project.  A 
preliminary quote for an overburden project at NWS Charleston was used to estimate the volume 
of reagent for the purposes of estimating the cost of the alternative.  In addition, during a pilot 
study in bedrock at former NAS South Weymouth, some injection wells received 500 to 2,300 
gallons of reagent.  The amount of Fenton’s reagent used in this conceptual design is equivalent 
to approximately 6 grams of oxidant per kilogram of media at the site, which is more than what is 
needed theoretically for oxidation of the metals in the TRZ.  This dosage with optimized delivery 
rate from a pilot study should be able to account for uncertainties associated with delivery 
efficiency, the short life of radicals, and potential reactions with other constituents in aquifer solids 
and groundwater.  Note that the median value of catalyzed hydrogen peroxide (Fenton’s reagent) 
used in ISCO designs is 1.2 grams oxidant per kilogram of media based on an ISCO case study 
database (Siegrist et al., In Situ Chemical Oxidation for Groundwater Remediation, Springer, 
2011).  An ISCO pilot testing would be conducted prior to implementing ISCO at this site. 

 
In addition to the wells described for Alternative G-2 (MNA) and the EISB performance monitoring 
described above, the ISCO treatment will require installation of 4,500 temporary / direct push 
technology (DPT) injection wells plus an additional 15 permanent performance monitoring wells 
for the ISCO technology.  Performance / long-term monitoring associated with the ISCO in situ 
treatment would be performed 2 weeks following injection, 4 weeks following injection, 8 weeks 
following injection, and then continue with the first normal quarterly sampling event for 
Alternative G-3 (quarterly for first 2 years).  The typical 24-week post-ISCO injection event would 
not be performed.  A second injection event is assumed at 1 year, assuming 50 percent of the 
first injection amount.  

 
The cost estimate for Alternative G-3 is based on following assumptions. 

 
• Installation of 10 new monitoring wells for general MNA evaluation support in the overburden 

material / shallow aquifer upgradient and within Site 19 for overall site-wide monitoring. Assume 
the monitoring wells would be constructed of 2-inch ID, flush-threaded, Schedule 40 polyvinyl 
chloride (PVC) screen and riser. Assume average depth of wells would be 20 ft and 10-slot 
(0.010 in) well screens would be installed in lengths ranging from 5 to 10 ft.  Locations of wells to 
be determined during the design phase / LTM Plan development. 

• A site investigation including a hydrogeologic evaluation and sampling and analysis of 
groundwater (i.e., baseline sampling for the LTM Program) would be required to thoroughly 
evaluate the potential effectiveness of MNA at Site 19.  Subsequent LTM data would be used to 
continually evaluate the effectiveness of the MNA remedy. 
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• Installation of 80 EISB injection wells and installation of 10 EISB performance monitoring wells in 
the overburden material / shallow aquifer in TRZ EISB (five biobarriers as described above).  The 
EISB performance monitoring wells would be of the same construction as the 10 MNA wells.  The 
EISB injection wells are assumed to be constructed of Continuous wrap 0.010-slot 4-inch screen 
(10-ft length) and riser. Locations of wells to be determined during the design phase / LTM Plan 
development. 

• Installation of 4,500 ISCO temporary injection points (i.e., inject via DPT rather than permanent 
monitoring wells)  and installation of 15 ISCO performance monitoring wells in the overburden 
material / shallow aquifer in TRZ ISCO.  The ISCO performance monitoring wells would be of the 
same construction as the 9 general MNA wells and 10 EISB wells.  Locations of wells to be 
determined during the design phase / LTM Plan development. 

• Total 23+10+15=48 monitoring / performance monitoring wells in LTM program.  Groundwater 
samples will be collected and analyzed for TCE and its daughter products, MNA and geochemical 
parameters, and metals COCs.  The 15 ISCO performance monitoring wells would not be 
analyzed for MNA parameters. 

• Following the baseline sampling, LTM will be conducted quarterly for 2 years and annually 
thereafter.  Wells typically would be removed from the LTM program if concentrations of COCs 
are below PRGs for two consecutive sampling events (tbd during LTM scoping after ROD).  
Background wells will be sampled until the LTM program is terminated.  The 15 ISCO 
performance monitoring wells also would be sampled prior to the 1st quarterly event at 2 weeks, 
4 weeks, and 8 weeks post-oxidant injection. 

• For purposes of planning and costing, it is assumed that RAOs would be attained at the north 
(TCE) area in 5 years and the center (metals) area in 3 years.  However, it also is assumed that 
the RAOs would be attained site-wide (i.e., throughout TRZ MNA outside TRZ EISB and TRZ 
ISCO) in 10 years. 

• The LUCs will be established and maintained for groundwater use restrictions site-wide to 
prevent residential exposure to groundwater with COC concentrations above PRGs. 

o LUCs include establishment in NIRIS LUC Tracker and the Base Master Plan, as well as 
annual site inspections and annual LUC inspection reports to EPA and RIDEM. 

o If ownership of the base is transferred, with contamination remaining in place, ELURs 
would be recorded in accordance with applicable laws and the requirements of the LUC 
RD. 

Five-year reviews would be conducted every 5 years to ensure protectiveness of the remedy.  Assume 

the 5-year reviews are conducted for this site along with other applicable remedy-in-place IRP sites at 

NAVSTA Newport. 



Tetra Tech NUS STANDARD CALCULATION SHEET
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Purpose:

Site Name:
Beta Version 1.3 (amended/re-formatted by Tetra Tech) Location:

Project No.:

Design Inputs
Effective Radius of Injection (ROI) 15 ft
Depth of proposed barrier 10 ft
  (treatment thickness / injection well screen length)
Volume of treatment zone 7,069 ft3 

Mobile Porosity** 0.15 not equivalent to effective porosity of 0.24
** Mobile porosity is empirically based, and is functionally defined as the volume of injectate required to achieve a specific radius of injection divided by the total volume of the aquifer
     impacted by the injectate (i.e., the volume percentage of the connected preferential flow paths in the aquifer through which the injectate will actually travel/flow from the well during the injection).

Soil Characteristics 
Nominal soil type sand
Density of soil 124 lbs / ft3

Soil to be treated 876,504 lbs
Aquifer "Sorption" Capacity (empirical value)1 0.0015 lbs EOS® / lbs soil  

-Fine sand with some clay 0.001 to 0.002 lbs EOS® / lbs soil
-Sand with higher silt/clay content 0..002 to 0.004 lbs EOS® / lbs soil
1 Default values provided based on laboratory studies completed by North Carolina State University

1,315 pounds EOS concentrate is what is received from the vendor in drums
172.17 gallons
3.13 drums 420 lbs per drum. EOS concentrate is 60% soybean oil.

Estimated Cost of 4 drums of EOS® Concentrate 3,360$       $840 per drum; not including shipping or tax.
Note: EOS® is sold by whole drum quantities, only

Dosage Per Injection Well
Number of injection points 1 points
EOS® Concentrate injected per point 1,315 pounds 172.2         gallons 3.13           drums
Estimated Fractional Cost of EOS® Concentrate per point 2,629.51$      
Injection point diameter 30 feet Equal to 2 x ROI
Mobile Pore volume per injection point (using mobile porosity above) 7,931 gallons Mobile porosity (see above) used in calculation of 'pore volume'
Displacement flush pore volumes 1 typical values 1 to 1.25
Displacement flush water (mixture water) volume per point 7,759 gallons Subtract out volume of EOS® concentrate
Total EOS® Injection Mixture  volume per injection point 7,931 gallons Total EOS® injection mixture (concentrate, dilution water, and flush water)

Volume does not include any sodium bicarbonate if pH buffering is necessary
    (~5 pounds per well if necessary).  2009 microcosm data shows pH at 5-7.

†Exclusive license agreement with Solutions-IES
††U.S. Patent # 6,398,960 and several international patents pending
†††EOS® is a registered trademark of Solutions-IES

NAVSTA Newport, Rhode Island
112G04095

Continuous wrap 0.010-slot 4" screen (10ft length)

SUBJECT: Alternative 3 - EISB Conceptual Design, Site 19 - On-Shore Derecktor 
Shipyard, NAVSTA Newport, RI

To determine required volume of EOS® Concentrate (in gallons), and the resultant dosage per well as a function of design parameters including the effective radius of injection, 
depth of the proposed barrier, volume of the respective treatment zones, mobile porosity of the substrate, and the sorption capacity of the aquifer. 

EOS® Dosage Calculation Based on Residual Saturation
For Single Injection Well

On-Shore Derecktor Shipyard -- northern area TCE plume

EOS® Concentrate Requirement
 Single Injection Well

 (0.0015 lb EOS® / lb soil)



 

 

 

 

 

 

 

 

APPENDIX D 

COST ESTIMATES 

 



Capital Annual Costs Total Year Annual Discount Present 
Year Cost Cost Every 5 Years Cost Rate at 1.9% Worth

0 $777,303 $0 $777,303 1.000 $777,303
1 $2,500 $2,500 0.981 $2,453
2 $2,500 $2,500 0.963 $2,408
3 $2,500 $2,500 0.945 $2,363
4 $2,500 $2,500 0.927 $2,319
5 $2,500 $45,000 $47,500 0.910 $43,234
6 $2,500 $2,500 0.893 $2,233
7 $2,500 $2,500 0.877 $2,191
8 $2,500 $2,500 0.860 $2,151
9 $2,500 $2,500 0.844 $2,110
10 $2,500 $45,000 $47,500 0.828 $39,351
11 $2,500 $2,500 0.813 $2,032
12 $2,500 $2,500 0.798 $1,995
13 $2,500 $2,500 0.783 $1,957
14 $2,500 $2,500 0.768 $1,921
15 $2,500 $45,000 $47,500 0.754 $35,816
16 $2,500 $2,500 0.740 $1,850
17 $2,500 $2,500 0.726 $1,815
18 $2,500 $2,500 0.713 $1,782
19 $2,500 $2,500 0.699 $1,748
20 $2,500 $45,000 $47,500 0.686 $32,599
21 $2,500 $2,500 0.674 $1,684
22 $2,500 $2,500 0.661 $1,652
23 $2,500 $2,500 0.649 $1,622
24 $2,500 $2,500 0.637 $1,591
25 $2,500 $45,000 $47,500 0.625 $29,671
26 $2,500 $2,500 0.613 $1,533
27 $2,500 $2,500 0.602 $1,504
28 $2,500 $2,500 0.590 $1,476
29 $2,500 $2,500 0.579 $1,448
30 $2,500 $45,000 $47,500 0.569 $27,006

TOTAL PRESENT WORTH= $1,030,819

Notes:

● EPA, 2000. A Guide to Developing and Documenting Cost Estimates During the Feasibility Study . With the U.S. Army Corps of Engineers. OSWER 9355.0-75. EPA 540-R-00-002. July.

● The information in this cost estimate is based on the best available information regarding the anticipated scope of the remedial alternative. Changes in the cost elements can occur as a result of 
new information and data collected. This is an order-of-magnitude engineering cost estimate that is expected to be within –30 to +50 percent of the actual project cost (per EPA, 1988 and 2000).

● Alternative S-1 - No Action has no cost ($0).

● The 30-year timeframe evaluated for Alternative S-2 is used to provide a reasonably accurate cost estimate.  In reality, the LUCs will be enforced in perpetuity to maintain industrial land use, only.

● The "Real" Discount Rate used to calculate the Present Value (PV) is timeframe dependent per the Office of Management and Budget (OMB), Circular A-94, Appendix C, Revised December 
2013, "Discount Rates for Cost Effectiveness, Lease Purchase, and Related Analysis" for Calendar Year 2014 , http://www.whitehouse.gov/omb/circulars_a094/a94_appx-c/.

The Real Discount Rates are a forecast of real interest rates from which the inflation premium has been removed and based on the economic assumptions from the 2013 Budget Baseline. 
These real rates are to be used for discounting constant-dollar flows, as is often required in cost-effectiveness analysis.

● EPA, 1988. Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA . OSWER Directive 9355.3-01. EPA/540/G-89/004. October.

NEWPORT, RI

PRESENT WORTH ANALYSIS
SOIL ALTERNATIVE S-2 : COVERS AND LAND USE CONTROLS

SITE 19-ON-SHORE DERECKTOR SHIPYARD
NAVAL STATION (NAVSTA) NEWPORT



SOIL ALTERNATIVE S-2 : COVERS AND LAND USE CONTROLS
Capital Cost

Unit Cost Total Cost
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment

1    PROJECT DOCUMENTS/LAND USE CONTROLS
1.1 Prepare Documents and Plans 120 hr $38.79 $0 $0 $4,655 $0 $4,655
1.2 Prepare Land Use Controls Documents 200 hr $38.79 $0 $0 $7,758 $0 $7,758

Subtotal $0 $0 $12,413 $0 $12,413

Local Area Adjustments 100.0% 99.2% 111.1% 101.9%

$0 $0 $13,791 $0 $13,791

Overhead on Labor Cost @ 30% $4,137 $4,137
G & A on Labor Cost @ 10% $1,379 $1,379

G & A on Material Cost @ 10% $0 $0
G & A on Subcontract Cost @ 10% $0 $0

G & A on Equipment Cost @ 10%  $0 $0
Tax on Materials and Equipment Cost @ 6%  $0 $0 $0

Total Direct Cost $0 $0 $19,307 $0 $19,307

Indirects on Total Direct Cost @ 15%  $2,896
Profit on Total Direct Cost @ 10% $1,931

Subtotal $24,134

Total Field Cost $24,134

Contingency on Total Field Costs @ 0% $0
Engineering on Total Field Cost @ 0% $0

TOTAL COST $24,134

Total Direct Cost



NAVAL STATION (NAVSTA) NEWPORT
NEWPORT, RI Maintain TRZ 7 pavement.  Maintain existing as-is TRZ 1 and 2.
SITE 19-ON-SHORE DERECKTOR SHIPYARD 6-inch soil cover on TRZs 3, 4, 6, and TRZ 8

SOIL ALTERNATIVE S-2 : COVERS AND LAND USE CONTROLS repave TRZ 5
Capital Cost

Unit Cost Total Cost Subtotal
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Direct Cost

1    PROJECT DOCUMENTS/INSTITUTIONAL CONTROLS
1.1 Prepare Documents and Plans, and Permits 300 hr $38.79 $0 $0 $11,637 $0 $11,637

2  WORK PLANNING
1.2 Remedial Action Work Plan 100 hr $38.79 $0 $0 $3,879 $0 $3,879

3   SITE PREPARATION AND FIELD SUPPORT
3.1 Office Trailer 2 mo $400.00 $0 $0 $0 $800 $800
3.2 Field Office Support 2 mo $200.00 $0 $400 $0 $0 $400
3.3 Storage Trailer 2 mo $103.00 $0 $0 $0 $206 $206
3.4 Utility Connection/Disconnection (phone/electric) 1 ls 2000.00 $2,000 $0 $0 $0 $2,000
3.5 Site Utilities 1 mo 200.00 $200 $0 $0 $0 $200
3.6 Underground Utility Clearances 1 ls 4000.00 $4,000 $0 $0 $0 $4,000
3.7 Construction Survey Support 2 day 1150.00 $2,300 $0 $0 $0 $2,300
3.8 Equipment Mobilization/Demobilization 4 ea $188.00 $566.00 $0 $0 $752 $2,264 $3,016
3.9 Site Superintendent 2 mo $8,229.76  $0 $0 $16,460 $0 $16,460

3.10 Site Health & Safety and QA/QC 2 mo $6,827.04 $0 $0 $13,654 $0 $13,654
3.11 ls  $1,000.00 $250.00 $200.00 $0 $0 $0 $0 $0
3.12 Water Truck for Dust Control 2 mo   $4,000.00 $0 $0 $0 $8,000 $8,000
3.13 Water for Dust Suppression, 4,000 gal/month 8,000 gal $0.03 $0 $240 $0 $240
3.14 Cut & Chip Light Trees to 6" diam 0.5 acre $1,800.00 $1,475.00 $0 $0 $900 $738 $1,638
3.15 Clear Site, grasses & brush 3 acre $370.00 $345.00 $0 $0 $1,110 $1,035 $2,145
3.16 Erosion and Sedimentation Controls 3 ls 3000.00 $9,000 $0 $0 $0 $9,000

4  DECONTAMINATION
4.1 Equipment Decon Pad 1 ls $4,500.00 $3,000.00 $725.00 $0 $4,500 $3,000 $725 $8,225
4.2 Decontamination Services 2 mo  $210.00 $1,800.00 $315.00 $0 $420 $3,600 $630 $4,650
4.3 Decon Water 6,000 gal $0.20 $0 $1,200 $0 $0 $1,200
4.4 Decon Water Storage Tank,5,000 gallon 2 mo $645.00 $0 $0 $0 $1,290 $1,290
4.5 Clean Water Storage Tank, 4,000 gallon 2 mo $580.00 $0 $0 $0 $1,160 $1,160
4.5 Disposal of Decon Waste  (liquid & solid) 2 mo 985 $1,970 $0 $0 $0 $1,970

5  EXCAVATION AND DISPOSAL    $0
5.1 Excavator, Crawler Mounted,1-1/2 cy 1.5 mo $13,264.00 $17,316.80 $0 $0 $19,896 $25,975 $45,871
5.2 Front End Loader, 3 cy (145HP) 1.5 mo $10,256.00 $8,546.66 $0 $0 $15,384 $12,820 $28,204
5.3 Dozer, Crawler, 105 H. P. 4 week $2,564.00 $2,754.00 $0 $0 $10,256 $11,016 $21,272

6  BACKFILL AND SITE RESTORATION

6.1
Clean backfill  (loamy)
6-inch cover TRZs 3, 4, 6 and 8 2,232 cy $19.60 $0.53 $0.34 $0 $43,747 $1,183 $759 $45,689

6.2 sy  $5.40 $0.63 $0.41 $0 $0 $0 $0 $0
6.3 Fine Grading and seeding, incl. lime, fert, and seed 13,392 sy  $0.56 $1.78 $0.33 $0 $7,500 $23,838 $4,419 $35,758
6.4 cy $31.50 $3.90 $8.60 $0 $0 $0 $0 $0
6.5 Asphalt, Binder Course,  2" Thick 23,567 sf  $0.73 $0.08 $0.09 $0 $17,204 $1,885 $2,121 $21,210
6.6 sf $0.39 $0.06 $0.07 $0 $0 $0 $0 $0

7    POST CONSTRUCTION COST
7.1 Contractor Completion Report 150 hr $38.79 $0 $0 $5,819 $0 $5,819
7.2 Remedial Action Closeout Report 200 hr $38.79 $0 $0 $7,758 $0 $7,758

Subtotal $19,470 $75,211 $141,011 $73,958 $309,650

Local Area Adjustments 100.0% 99.2% 111.1% 101.9%

$19,470 $74,609 $156,663 $75,363 $326,105

Overhead on Labor Cost @ 30% $46,999 $46,999
G & A on Labor Cost @ 10% $15,666 $15,666

G & A on Material Cost @ 10% $7,461 $7,461
G & A on Subcontract Cost @ 10% $1,947 $1,947
G & A on Equipment Cost @ 10%  $7,536 $7,536

Tax on Materials and Equipment Cost @ 6%  $4,477 $4,522 $8,998
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NAVAL STATION (NAVSTA) NEWPORT
NEWPORT, RI Maintain TRZ 7 pavement.  Maintain existing as-is TRZ 1 and 2.
SITE 19-ON-SHORE DERECKTOR SHIPYARD 6-inch soil cover on TRZs 3, 4, 6, and TRZ 8

SOIL ALTERNATIVE S-2 : COVERS AND LAND USE CONTROLS repave TRZ 5
Capital Cost

Unit Cost Total Cost Subtotal
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Direct Cost

Total Direct Cost $21,417 $82,070 $219,328 $82,900 $405,715

Indirects on Total Direct Cost @ 30% (excluding transportation and disposal cost)  $121,714
Profit on Total Direct Cost @ 10% $40,571

Subtotal $568,001

Health & Safety Monitoring @ 2%  (includes air quality monitoring) $11,360

Total Field Cost $579,361

Contingency on Total Field Costs @ 20% $115,872
Engineering on Total Field Cost @ 10% (excluding transportation and disposal cost) $57,936

TOTAL COST $753,169
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NAVAL STATION (NAVSTA) NEWPORT
NEWPORT, RI
SITE 19-ON-SHORE DERECKTOR SHIPYARD
SOIL ALTERNATIVE S-2 : COVERS AND LAND USE CONTROLS
Annual Cost

Item Cost Item Cost

Item  Years 1 to 30 Every 5 years Notes

Annual LUC  Report $1,500

LUCs Inspection $1,000 Annual LUC inspection 

Site Review $15,000 Five-Year Review (assume 5YR is performed in 
conjunction with other remedy-in-place sites).

Soil Cover and Pavement Maintenance $30,000

TOTALS $2,500 $45,000



Capital Annual Costs Total Year Annual Discount Present 
Year Cost Cost Every 5 Years Cost Rate at 1.9% Worth

0 $2,831,733 $0 $2,831,733 1.000 $2,831,733
1 $2,500 $2,500 0.981 $2,453
2 $2,500 $2,500 0.963 $2,408
3 $2,500 $2,500 0.945 $2,363
4 $2,500 $2,500 0.927 $2,319
5 $2,500 $45,000 $47,500 0.910 $43,234
6 $2,500 $2,500 0.893 $2,233
7 $2,500 $2,500 0.877 $2,191
8 $2,500 $2,500 0.860 $2,151
9 $2,500 $2,500 0.844 $2,110
10 $2,500 $45,000 $47,500 0.828 $39,351
11 $2,500 $2,500 0.813 $2,032
12 $2,500 $2,500 0.798 $1,995
13 $2,500 $2,500 0.783 $1,957
14 $2,500 $2,500 0.768 $1,921
15 $2,500 $45,000 $47,500 0.754 $35,816
16 $2,500 $2,500 0.740 $1,850
17 $2,500 $2,500 0.726 $1,815
18 $2,500 $2,500 0.713 $1,782
19 $2,500 $2,500 0.699 $1,748
20 $2,500 $45,000 $47,500 0.686 $32,599
21 $2,500 $2,500 0.674 $1,684
22 $2,500 $2,500 0.661 $1,652
23 $2,500 $2,500 0.649 $1,622
24 $2,500 $2,500 0.637 $1,591
25 $2,500 $45,000 $47,500 0.625 $29,671
26 $2,500 $2,500 0.613 $1,533
27 $2,500 $2,500 0.602 $1,504
28 $2,500 $2,500 0.590 $1,476
29 $2,500 $2,500 0.579 $1,448
30 $2,500 $45,000 $47,500 0.569 $27,006

TOTAL PRESENT WORTH= $3,085,249

Notes:

NEWPORT, RI

PRESENT WORTH ANALYSIS
SOIL ALTERNATIVE S-3 : COVER, EXCAVATION & OFF-SITE DISPOSAL, AND LUCs

SITE 19-ON-SHORE DERECKTOR SHIPYARD
NAVAL STATION (NAVSTA) NEWPORT

● EPA, 2000. A Guide to Developing and Documenting Cost Estimates During the Feasibility Study . With the U.S. Army Corps of Engineers. OSWER 9355.0-75. EPA 540-R-00-002. July.

● The information in this cost estimate is based on the best available information regarding the anticipated scope of the remedial alternative. Changes in the cost elements can occur as a result of 
new information and data collected. This is an order-of-magnitude engineering cost estimate that is expected to be within –30 to +50 percent of the actual project cost (per EPA, 1988 and 2000).

● Alternative S-1 - No Action has no cost ($0).

● The 30-year timeframe evaluated for Alternative S-3 is used to provide a reasonably accurate cost estimate.  In reality, the LUCs will be enforced in perpetuity to maintain industrial land use, only.

● The "Real" Discount Rate used to calculate the Present Value (PV) is timeframe dependent per the Office of Management and Budget (OMB), Circular A-94, Appendix C, Revised December 
2013, "Discount Rates for Cost Effectiveness, Lease Purchase, and Related Analysis" for Calendar Year 2014 , http://www.whitehouse.gov/omb/circulars_a094/a94_appx-c/.

The Real Discount Rates are a forecast of real interest rates from which the inflation premium has been removed and based on the economic assumptions from the 2013 Budget Baseline. 
These real rates are to be used for discounting constant-dollar flows, as is often required in cost-effectiveness analysis.

● EPA, 1988. Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA . OSWER Directive 9355.3-01. EPA/540/G-89/004. October.



SOIL ALTERNATIVE S-3 : COVER, EXCAVATION & OFF-SITE DISPOSAL, AND LUCs
Capital Cost

Unit Cost Total Cost
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment

1    PROJECT DOCUMENTS/LAND USE CONTROLS
1.1 Prepare Documents and Plans 120 hr $38.79 $0 $0 $4,655 $0 $4,655
1.2 Prepare Land Use Controls Documents 200 hr $38.79 $0 $0 $7,758 $0 $7,758

Subtotal $0 $0 $12,413 $0 $12,413

Local Area Adjustments 100.0% 99.2% 111.1% 101.9%

$0 $0 $13,791 $0 $13,791

Overhead on Labor Cost @ 30% $4,137 $4,137
G & A on Labor Cost @ 10% $1,379 $1,379

G & A on Material Cost @ 10% $0 $0
G & A on Subcontract Cost @ 10% $0 $0

G & A on Equipment Cost @ 10%  $0 $0
Tax on Materials and Equipment Cost @ 6%  $0 $0 $0

Total Direct Cost $0 $0 $19,307 $0 $19,307

Indirects on Total Direct Cost @ 15%  $2,896
Profit on Total Direct Cost @ 10% $1,931

Subtotal $24,134

Total Field Cost $24,134

Contingency on Total Field Costs @ 0% $0
Engineering on Total Field Cost @ 0% $0

TOTAL COST $24,134

Total Direct Cost



NAVAL STATION (NAVSTA) NEWPORT
NEWPORT, RI Excavate & backfill TRZ 3 and TRZ 4
SITE 19-ON-SHORE DERECKTOR SHIPYARD 6-inch soil cover on TRZ 6 and TRZ 8

SOIL ALTERNATIVE S-3 : COVER, EXCAVATION & OFF-SITE DISPOSAL, AND LUCs repave TRZ 5
Capital Cost Maintain TRZ 7 pavement.  Maintain existing as-is TRZ 1 and 2.

Unit Cost Total Cost
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor

1    PROJECT DOCUMENTS/INSTITUTIONAL CONTROLS
1.1 Prepare Documents and Plans, and Permits 300 hr $38.79 $0 $0 $11,637

2   PRE-EXCAVATION  INVESTIGATION
1.2 Soil Sampling SAP 100 hr $38.79 $0 $0 $3,879
2.1 Sample Collection (2 persons for 3 days) 1 ls $1,000.00 $1,551.60 $500.00 $0 $1,000 $1,552
2.2 Characterization/Offsite Disposal Soil Testing 10 ea 850.00 $20.00 $8,500 $200 $0
2.3 Soil Samples Analytical Analysis  (PAHs and Metals) 14 ea 250.00 $20.00 $3,500 $280 $0
2.3 ls $0 $0 $0
2.4 Drilling Subcontractor 2 day 3000.00 $10.00 $6,000 $20 $0

3   SITE PREPARATION AND FIELD SUPPORT
3.1 Office Trailer 3 mo $400.00 $0 $0 $0
3.2 Field Office Support 3 mo $200.00 $0 $600 $0
3.3 Storage Trailer 3 mo $103.00 $0 $0 $0
3.4 Utility Connection/Disconnection (phone/electric) 1 ls 2000.00 $2,000 $0 $0
3.5 Site Utilities 1 mo 200.00 $200 $0 $0
3.6 Underground Utility Clearances 1 ls 4000.00 $4,000 $0 $0
3.7 Construction Survey Support 3 day 1150.00 $3,450 $0 $0
3.8 Equipment Mobilization/Demobilization 5 ea $188.00 $566.00 $0 $0 $940
3.9 Site Superintendent 3 mo $8,229.76  $0 $0 $24,689

3.10 Site Health & Safety and QA/QC 3 mo $6,827.04 $0 $0 $20,481
3.11 Materials Storage Pad, 25' X 25' 4 ls  $1,000.00 $250.00 $200.00 $0 $4,000 $1,000
3.12 Water Truck for Dust Control 2 mo   $4,000.00 $0 $0 $0
3.13 Water for Dust Suppression, 4,000 gal/month 16,000 gal $0.03 $0 $480 $0
3.14 Cut & Chip Light Trees to 6" diam 1.0 acre $1,800.00 $1,475.00 $0 $0 $1,800
3.15 Clear Site, grasses & brush 3 acre $370.00 $345.00 $0 $0 $1,110
3.16 Erosion and Sedimentation Controls 3 ls 3000.00 $9,000 $0 $0

4  DECONTAMINATION
4.1 Equipment Decon Pad 1 ls $4,500.00 $3,000.00 $725.00 $0 $4,500 $3,000
4.2 Decontamination Services 3 mo  $210.00 $1,800.00 $315.00 $0 $630 $5,400
4.3 Decon Water 12,000 gal $0.20 $0 $2,400 $0
4.4 Decon Water Storage Tank,5,000 gallon 3 mo $645.00 $0 $0 $0
4.5 Clean Water Storage Tank, 4,000 gallon 3 mo $580.00 $0 $0 $0
4.5 Disposal of Decon Waste  (liquid & solid) 3 mo 985 $2,955 $0 $0

5  EXCAVATION AND DISPOSAL   
5.1 Excavator, Crawler Mounted,1-1/2 cy 2.5 mo $13,264.00 $17,316.80 $0 $0 $33,160
5.2 Front End Loader, 3 cy (145HP) 2.5 mo $10,256.00 $8,546.66 $0 $0 $25,640
5.3 Dozer, Crawler, 105 H. P. 4 week $2,564.00 $2,754.00 $0 $0 $10,256
5.4 $0 $0 $0
5.5 Confirmation Sampling - PAHs, metals (72hr TAT) 50 ea $300.00 $20.00 $60.00 $20.00 $15,000 $1,000 $3,000

5.6
Off Site Transportation & Disposal, Non-Hazardous
TRZ 3 and TRZ 4 10,617 tons $85.00  $902,445 $0 $0

5.7 Off Site Transportation & Disposal, Hazardous 0 tons $300.00  $0 $0 $0
6  BACKFILL AND SITE RESTORATION

6.1

Clean backfill 
Backfill TRZ 3 and TRZ4
6-inch cover TRZ 6 and TRZ 8 7,594 cy $19.60 $0.53 $0.34 $0 $148,842 $4,025

6.2
Topsoil, Furnish and Place, 6" thickness
TRZ 3 and TRZ 4 10,724 sy  $5.40 $0.63 $0.41 $0 $57,908 $6,756
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NAVAL STATION (NAVSTA) NEWPORT
NEWPORT, RI Excavate & backfill TRZ 3 and TRZ 4
SITE 19-ON-SHORE DERECKTOR SHIPYARD 6-inch soil cover on TRZ 6 and TRZ 8

SOIL ALTERNATIVE S-3 : COVER, EXCAVATION & OFF-SITE DISPOSAL, AND LUCs repave TRZ 5
Capital Cost Maintain TRZ 7 pavement.  Maintain existing as-is TRZ 1 and 2.

Unit Cost Total Cost
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor

6.3 Fine Grading and seeding, incl. lime, fert, and seed 13,392 sy  $0.56 $1.78 $0.33 $0 $7,500 $23,838
6.4 cy $31.50 $3.90 $8.60 $0 $0 $0
6.5 Asphalt, Binder Course,  2" Thick 23,567 sf  $0.73 $0.08 $0.09 $0 $17,204 $1,885
6.6 sf $0.39 $0.06 $0.07 $0 $0 $0

7    POST CONSTRUCTION COST
7.1 Contractor Completion Report 150 hr $38.79 $0 $0 $5,819
7.2 Remedial Action Closeout Report 200 hr $38.79 $0 $0 $7,758

Subtotal $957,050 $246,564 $197,625

Local Area Adjustments 100.0% 99.2% 111.1%

$957,050 $244,592 $219,561

Overhead on Labor Cost @ 30% $65,868
G & A on Labor Cost @ 10% $21,956

G & A on Material Cost @ 10% $24,459
G & A on Subcontract Cost @ 10% $95,705
G & A on Equipment Cost @ 10%  

Tax on Materials and Equipment Cost @ 6%  $14,676

Total Direct Cost $1,052,755 $269,051 $307,386

Indirects on Total Direct Cost @ 30% (excluding transportation and disposal cost)  
Profit on Total Direct Cost @ 10%

Subtotal

Health & Safety Monitoring @ 2%  (includes air quality monitoring)

Total Field Cost

Contingency on Total Field Costs @ 20%
Engineering on Total Field Cost @ 10% (excluding transportation and disposal cost)

TOTAL COST 
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Subtotal
Equipment Direct Cost

$0 $11,637

$0 $3,879
$500 $3,052

$0 $8,700
$0 $3,780
$0 $0
$0 $6,020

$1,200 $1,200
$0 $600

$309 $309
$0 $2,000
$0 $200
$0 $4,000
$0 $3,450

$2,830 $3,770
$0 $24,689
$0 $20,481

$800 $5,800
$8,000 $8,000

$480
$1,475 $3,275
$1,035 $2,145

$0 $9,000

$725 $8,225
$945 $6,975

$0 $2,400
$1,935 $1,935
$1,740 $1,740

$0 $2,955
 $0

$43,292 $76,452
$21,367 $47,007
$11,016 $21,272

$0 $0
$1,000 $20,000

$0 $902,445
$0 $0

$2,582 $155,449

$4,397 $69,061
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Subtotal
Equipment Direct Cost

$4,419 $35,758
$0 $0

$2,121 $21,210
$0 $0

$0 $5,819
$0 $7,758

$111,688 $1,512,927

101.9%

$113,810 $1,535,013

$65,868
$21,956
$24,459
$95,705

$11,381 $11,381
$6,829 $21,504

$125,191 $1,754,383

$255,581
$175,438

$2,185,403

$43,708

$2,229,111

$445,822
$132,667

$2,807,599
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NAVAL STATION (NAVSTA) NEWPORT
NEWPORT, RI
SITE 19-ON-SHORE DERECKTOR SHIPYARD
SOIL ALTERNATIVE S-3 : COVER, EXCAVATION AND OFF-SITE DISPOSAL, AND LUCs
Annual Cost

Item Cost Item Cost

Item  Years 1 to 30 Every 5 years Notes

Annual LUC  Report $1,500

LUCs Inspection $1,000 Annual LUC inspection 

Site Review $15,000 Five-Year Review (assume 5YR is performed in 
conjunction with other remedy-in-place sites).

Soil Cover and Pavement Maintenance $30,000

TOTALS $2,500 $45,000



Capital Annual Cost Total Year Annual Discount Present 
Year Cost Cost Every 5 Years Cost Rate at 1.9% Worth

0 $194,035 $0 $194,035 1.000 $194,035
1 $152,785 $152,785 0.981 $149,936
2 $152,785 $152,785 0.963 $147,141
3 $40,446 $40,446 0.945 $38,226
4 $40,446 $40,446 0.927 $37,513
5 $40,446 $15,000 $55,446 0.910 $50,466
6 $40,446 $40,446 0.893 $36,127
7 $40,446 $40,446 0.877 $35,453
8 $40,446 $40,446 0.860 $34,792
9 $40,446 $40,446 0.844 $34,144
10 $40,446 $15,000 $55,446 0.828 $45,934
11 $40,446 $40,446 0.813 $32,882
12 $40,446 $40,446 0.798 $32,269
13 $40,446 $40,446 0.783 $31,667
14 $40,446 $40,446 0.768 $31,077
15 $40,446 $15,000 $55,446 0.754 $41,808
16 $20,430 $20,430 0.740 $15,118
17 $20,430 $20,430 0.726 $14,836
18 $20,430 $20,430 0.713 $14,559
19 $20,430 $20,430 0.699 $14,288
20 $20,430 $15,000 $35,430 0.686 $24,316
21 $20,430 $20,430 0.674 $13,760
22 $20,430 $20,430 0.661 $13,503
23 $20,430 $20,430 0.649 $13,251
24 $20,430 $20,430 0.637 $13,004
25 $20,430 $15,000 $35,430 0.625 $22,132
26 $20,430 $20,430 0.613 $12,524
27 $20,430 $20,430 0.602 $12,290
28 $20,430 $20,430 0.590 $12,061
29 $20,430 $20,430 0.579 $11,836
30 $20,430 $15,000 $35,430 0.569 $20,144

TOTAL PRESENT WORTH= $1,201,093

NEWPORT, RI

PRESENT WORTH ANALYSIS
GROUNDWATER ALTERNATIVE G-2 - MONITORED NATURAL ATTENUATION AND LUCs

SITE 19-ON-SHORE DERECKTOR SHIPYARD
NAVAL STATION (NAVSTA) NEWPORT



GROUNDWATER ALTERNATIVE G-2 - MONITORED NATURAL ATTENUATION AND LUCs
Capital Cost

Unit Cost Total Cost
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment

1    PROJECT DOCUMENTS/INSTITUTIONAL CONTROLS
1.1 Prepare Documents, Plans, and Permits 300 hr $38.79 $0 $0 $11,637 $0 $11,637
1.2 Prepare Land Use Controls Documents 200 hr $38.79 $0 $0 $7,758 $0 $7,758

2   SITE PREPARATION AND FIELD SUPPORT $0
2.1 Underground Utility Clearances 1 ls 2000.00 $2,000 $0 $0 $0 $2,000
2.2 Construction Survey Support 2 day 1150.00 $2,300 $0 $0 $0 $2,300
2.3 Equipment Mobilization/Demobilization 2 ea $188.00 $566.00 $0 $0 $376 $1,132 $1,508
2.4 Well Installation Oversight 40 hr $38.79  $0 $0 $1,552 $0 $1,552
2.5 Site Health & Safety and QA/QC 40 hr $38.79 $0 $0 $1,552 $0 $1,552

3    MNA MONITORING WELLS $0
3.1 Monitoring Wells Installation (10- 2" wells @20ft. each) 200 ft $40.00 $8,000 $0 $0 $0 $8,000
3.2 Well Heads 10 ea $200.00   $2,000 $0 $0 $0 $2,000
3.3 Well Development @ 3 hours/well 10 ea $300.00 $3,000 $0 $0 $0 $3,000
3.4 IDW Disposal 10 drum $250.00 $2,500 $0 $0 $0 $2,500

4    NA EVALUATION $0
4.1 Hydrogeologic Investigation 100 hr $38.79 $0 $0 $3,879 $0 $3,879
4.2 Baseline Groundwater Sampling and Analysis 1 ls $33,311.00  $33,311 $0 $0 $0 $33,311
4.3 NA Evaluation Report 250 hr $38.79 $0 $0 $9,698 $0 $9,698

Subtotal $53,111 $0 $36,451 $1,132 $90,694

Local Area Adjustments 100.0% 99.2% 111.1% 101.9%

$53,111 $0 $40,497 $1,154 $94,761

Overhead on Labor Cost @ 30% $12,149 $12,149
G & A on Labor Cost @ 10% $4,050 $4,050

G & A on Material Cost @ 10% $0 $0
G & A on Subcontract Cost @ 10% $5,311 $5,311
G & A on Equipment Cost @ 10%  $115 $115

Tax on Materials and Equipment Cost @ 6%  $0 $69 $69

Total Direct Cost $58,422 $0 $56,695 $1,338 $116,456

Indirects on Total Direct Cost @ 25%  $29,114
Profit on Total Direct Cost @ 10% $11,646

Subtotal $157,215

Health & Safety Monitoring @ 2%  $3,144

Total Field Cost $160,359

Contingency on Total Field Costs @ 15% $24,054
Engineering on Total Field Cost @ 6% $9,622

TOTAL COST $194,035

Total Direct Cost



NAVAL STATION (NAVSTA) NEWPORT
NEWPORT, RI
SITE 19-ON-SHORE DERECKTOR SHIPYARD
ALTERNATIVE G-2 - MONITORED NATURAL ATTENUATION AND LUCs 
Annual Cost

Item Cost Item Cost Item Cost Item Cost Item Cost
Item  Year1 Year 2  Years 3 to 15  Years 16 to 30 Every 5 years Notes

Groundwater Monitoring $145,785 $145,784.96 $36,446 $16,430 Collect groundwater samples from 23 Wells.  Sampling Quarterly Years 
1-2 and then annually through Year 30. 

Annual Report $6,000 $6,000 $3,000 $3,000

LUCs Inspection $1,000 $1,000 $1,000 $1,000 Annual LUC inspection (assume 16 hours at $50/hr plus expenses)

Site Review $15,000 Five-Year Review (assume 5YR is performed in conjunction with other 
remedy-in-place sites).

TOTALS $152,785 $152,785 $40,446 $20,430 $15,000



NAVAL STATION (NAVSTA) NEWPORT
NEWPORT, RI
SITE 19-ON-SHORE DERECKTOR SHIPYARD
ALTERNATIVE G-2 - MONITORED NATURAL ATTENUATION AND LUCs

Unit Cost Extended Cost Subtotal
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Direct Cost Comments

1 MONITORING
Groundwater Monitoring per Event,  Quarterly Years 1 and 2, Annually Years 3 through 15

1.01 Groundwater  for VOCs 23 samples $120.00 $20.00 $2,760 $460 $0 $0 $3,220 11 wells plus QA/QC
1.02 Groundwater  for metals 23 samples $125.00 $20.00 $2,875 $460 $0 $0 $3,335 15 wells plus QA/QC
1.03 Natural Attenuation Parameters 23 samples $180.00 $40.00 $4,140 $920 $0 $0 $5,060 Test kits and Lab
1.04 Per Diem 8 day/event/2 people 16 days $160.00 $2,560 $0 $0 $0 $2,560
1.05 Vehicle 2 weeks $450.00 $900 $0 $0 $0 $900
1.06 IDW disposal 1 ls $300.00 $300 $0 $0 $0 $300
1.07 Field labor 8 days/event/2 people 128 hours $38.00 $0 $0 $4,864 $0 $4,864
1.08 Data Validation (QA\QC) 20 hours $38.00 $0 $0 $760 $0 $760

 1.09 Prepare Report 48 hours $38.00 $0 $0 $1,824 $0 $1,824
 1.10 Equipment Rental @$2200/event 1 events $1,800.00 $0 $0 $0 $1,800 $1,800
 1.11 Project Management 8 hrs $46.00 $0 $0 $368 $0 $368

 Subtotal $13,535 $1,840 $7,816 $1,800 $24,991

Overhead on Labor Cost @ 30% $2,345 $2,345
G & A on Labor Cost @ 10% $782 $782

Sales  Tax on Material 6%: 6% $110 $110
G & A on Material Cost @ 10% $195 $195

G & A on Subcontract Cost @ 10% $1,354 $1,354

Total Direct Cost $14,889 $2,145 $10,942 $1,800 $29,776

Indirects on Total Direct Cost @ 10% $2,978
Profit on Total Direct Cost @ 10% $2,978

Subtotal $35,732

Health & Safety Monitoring @ 2% $715

Total Monitoring Cost $36,446

2 MONITORING
YEARS 16 through 30 Groundwater Monitoring

2.01 Groundwater for metals 23 samples $125.00 $20.00 $2,875 $460 $0 $0 $3,335 13 wells plus QA/QC
2.02 Natural Attenuation Parameters 0 samples $60.00 $30.00 $0 $0 $0 $0 $0 Test kits 
2.03 Per Diem 4 day/event/2 people 8 days $160.00 $1,280 $0 $0 $0 $1,280
2.04 Vehicle 4 days $90.00 $360 $0 $0 $0 $360
2.05 IDW disposal 1 ls $300.00 $300 $0 $0 $0 $300
2.06 Field labor 4 days/event/2 people 64 hours $38.00 $0 $0 $2,432 $0 $2,432
2.07 Data Validation (QA\QC) 8 hours $38.00 $0 $0 $304 $0 $304

 2.08 Prepare Report 32 hours $38.00 $0 $0 $1,216 $0 $1,216
 2.09 Equipment Rental @$1600/event 1 events $1,800.00 $0 $0 $0 $1,800 $1,800
 2.10 Project Management 4 hrs $46.00 $0 $0 $184 $0 $184

 Subtotal $4,815 $460 $4,136 $1,800 $11,211

Overhead on Labor Cost @ 30% $1,241 $1,241
G & A on Labor Cost @ 10% $414 $414

Sales  Tax on Material 6%: 6% $28 $28
G & A on Material Cost @ 10% $49 $49

G & A on Subcontract Cost @ 10% $482 $482

Total Direct Cost $5,297 $536 $5,790 $1,800 $13,423

Indirects on Total Direct Cost @ 10% $1,342
Profit on Total Direct Cost @ 10% $1,342

Subtotal $16,108
Health & Safety Monitoring @ 2% $322

Total Monitoring Cost $16,430



Capital Annual Cost Total Year Annual Discount Present 
Year Cost Cost Every 5 Years Cost Rate at 1.0% Worth

0 $7,412,235 $0 $7,412,235 1.000 $7,412,235
1 $395,468 $395,468 0.990 $391,552
2 $292,601 $292,601 0.980 $286,835
3 $76,400 $76,400 0.971 $74,153
4 $76,400 $76,400 0.961 $73,419
5 $76,400 $15,000 $91,400 0.951 $86,964
6 $30,231 $30,231 0.942 $28,479
7 $30,231 $30,231 0.933 $28,197
8 $30,231 $30,231 0.923 $27,918
9 $30,231 $30,231 0.914 $27,641
10 $30,231 $15,000 $45,231 0.905 $40,947

TOTAL PRESENT WORTH= $8,478,341

NEWPORT, RI

PRESENT WORTH ANALYSIS
GROUNDWATER ALTERNATIVE G-3 - IN SITU TREAMENT, MNA, AND LUCs

SITE 19-ON-SHORE DERECKTOR SHIPYARD
NAVAL STATION (NAVSTA) NEWPORT



GROUNDWATER ALTERNATIVE G-3 - IN SITU TREAMENT, MNA, AND LUCs
Capital Cost

Unit Cost Total Cost
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment

1    PROJECT DOCUMENTS/INSTITUTIONAL CONTROLS
1.1 Prepare Documents, Plans, and Permits 600 hr $38.79 $0 $0 $23,274 $0 $23,274
1.2 Prepare Land Use Controls Documents 200 hr $38.79 $0 $0 $7,758 $0 $7,758

2   SITE PREPARATION AND FIELD SUPPORT $0
2.1 Underground Utility Clearances 3 ls 2000.00 $6,000 $0 $0 $0 $6,000
2.2 Construction Survey Support 2 day 1150.00 $2,300 $0 $0 $0 $2,300
2.3 Equipment Mobilization/Demobilization 12 ea $188.00 $566.00 $0 $0 $2,256 $6,792 $9,048
2.4 ISCO System Mob/Demob 1 ea $15,000.00  $15,000 $0 $0 $0 $15,000
2.5 Site Health & Safety and QA/QC 6 mo $6,827.04 $0 $0 $40,962 $0 $40,962
2.6 Office Trailer 6 mo $400.00 $0 $0 $0 $2,400 $2,400
2.7 Field Office Equip, Util, Support 6 mo $200.00 $0 $1,200 $0 $0 $1,200
2.8 Site Superintendent 7 mo $8,299.76 $0 $0 $58,098 $0 $58,098
2.9 Drill Rig Mob/Demob 6 ea $2,000.00 $12,000 $0 $0 $0 $12,000
2.1 Site Support Facilities (trailers, phone, electric, etc. $1,000.00 $3,500.00 $0 $0 $0 $0 $0

3    MONITORING WELLS FOR MNA AND PERFORMANCE MONITORING OF EISB & ISCO
3.1 Monitoring Wells Installation (34- 2" wells @20ft. each) 680 ft $40.00 $27,200 $0 $0 $0 $27,200
3.2 Well Heads 34 ea $200.00   $6,800 $0 $0 $0 $6,800
3.3 Well Development @ 3 hours/well 34 ea $300.00 $10,200 $0 $0 $0 $10,200
3.4 IDW Disposal 34 drum $250.00 $8,500 $0 $0 $0 $8,500

Y    EISB Treatment $0

Y.1
EISB Inj Wells Installation (4" continuous-wrap injection wells 
@20ft. each) 1600 lf $40.00 $64,000 $0 $0 $0 $64,000

Y.2 Well Heads 80 ea $200.00   $16,000 $0 $0 $0 $16,000
Y.3 Emulsified Oil (EOS598) 105200 lb $3.51 $0 $369,252 $0 $0 $369,252
Y.4 Injection Water 616000 gal $0.20 $0 $123,200 $0 $0 $123,200
Y.5 Water Tank Truck 60 day $430.00 $0 $0 $0 $25,800 $25,800
Y.6 Skid Steer 60 day $358.00 $281.20 $0 $0 $21,480 $16,872 $38,352
Y.7 Pavement coring and repair 20 ea $90.00 $1,800 $0 $0 $0 $1,800
Y.8 IDW Disposal 276 drum $250.00 $69,000 $0 $0 $0 $69,000

X   ISCO Treatment $0
X.1 Pilot Study 1 LS $4,400.00 $24,000.00 $15,000.00 $4,400 $24,000 $15,000 $0 $43,400
X.2 Daily DPT Injection Labor/Equip 120 day $4,000.00   $480,000 $0 $0 $0 $480,000
X.3 Fenton's Reagent (>1 application) 1320000 gal $1.50 $0 $1,980,000 $0 $0 $1,980,000
X.4 gal $0.20 $0 $0 $0 $0 $0
X.5 Water Tank Truck 120 day $430.00 $0 $0 $0 $51,600 $51,600
X.6 Skid Steer 120 day $358.00 $281.20 $0 $0 $42,960 $33,744 $76,704
X.7 Pavement coring and repair 400 ea $90.00 $36,000 $0 $0 $0 $36,000
X.8 IDW Disposal 802 drum $250.00 $200,500 $0 $0 $0 $200,500

8 POST CONSTRUCTION COST $0
8.1 Contractor Completion Report 300 hr $39.00 $0 $0 $11,700 $0 $11,700
8.2 RACR 150 hr $39.00  $0 $0 $5,850 $0 $5,850

$0 $0 $0 $0 $0

Subtotal $959,700 $2,497,652 $229,339 $137,208 $3,823,899

Local Area Adjustments 100.0% 99.2% 111.1% 101.9%

$959,700 $2,477,671 $254,795 $139,815 $3,831,981

Overhead on Labor Cost @ 30% $76,439 $76,439
G & A on Labor Cost @ 10% $25,480 $25,480

G & A on Material Cost @ 10% $247,767 $247,767
G & A on Subcontract Cost @ 10% $95,970 $95,970

G & A on Equipment Cost @ 10%  $13,981 $13,981
Tax on Materials and Equipment Cost @6%  $148,660 $8,389 $157,049

Total Direct Cost $1,055,670 $2,874,098 $356,713 $162,185 $4,448,667

Indirects on Total Direct Cost @ 25%  $1,112,167
Profit on Total Direct Cost @ 10% $444,867

Subtotal $6,005,700

Health & Safety Monitoring @ 2%  $120,114

Total Field Cost $6,125,814

Contingency on Total Field Costs @15% $918,872
Engineering on Total Field Cost @6% $367,549

TOTAL COST $7,412,235

Total Direct Cost



NAVAL STATION (NAVSTA) NEWPORT
NEWPORT, RI
SITE 19-ON-SHORE DERECKTOR SHIPYARD

Annual Cost
Item Cost Item Cost Item Cost Item Cost Item Cost

Item  Year 1  Year 2  Years 3 to 5  Years 6 to 10 Every 5 years Notes

Groundwater Monitoring $382,468 $285,600.52 $71,400 $26,231

Collect groundwater samples from 48 Wells (23 normal MNA, 10 EISB 
performance, and 15 ISCO performance).  Sampling Quarterly Years 1-
2, and then annually through 10. Samples will be collected for TCL 
VOCs and metals analysis.

Annual Report $12,000 $6,000 $4,000 $3,000

LUCs Inspection $1,000 $1,000 $1,000 $1,000 Annual LUC inspection (assume 16 hours at $50/hr plus expenses)

Site Review $15,000 Five-Year Review (assume 5YR is performed in conjunction with other 
remedy-in-place sites).

TOTALS $395,468 $292,601 $76,400 $30,231 $15,000



NAVAL STATION (NAVSTA) NEWPORT
NEWPORT, RI
SITE 19-ON-SHORE DERECKTOR SHIPYARD

Unit Cost Extended Cost Subtotal
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Direct Cost Comments

1 MONITORING
Groundwater Monitoring per Event,  Quarterly Years 1 and 2, Annually Years 3 through 5

1.01 Groundwater  for VOCs 48 samples $120.00 $20.00 $5,760 $960 $0 $0 $6,720
1.02 Groundwater  for metals 48 samples $125.00 $20.00 $6,000 $960 $0 $0 $6,960
1.03 Natural Attenuation Parameters 48 samples $180.00 $40.00 $8,640 $1,920 $0 $0 $10,560
1.04 Per Diem 8 day/event/2 people 32 days $160.00 $5,120 $0 $0 $0 $5,120
1.05 Vehicle 4 weeks $450.00 $1,800 $0 $0 $0 $1,800
1.06 IDW disposal 2 ls $300.00 $600 $0 $0 $0 $600
1.07 Field labor 8 days/event/2 people 240 hours $38.00 $0 $0 $9,120 $0 $9,120
1.08 Data Validation (QA\QC) 36 hours $38.00 $0 $0 $1,368 $0 $1,368

 1.09 Prepare Report 72 hours $38.00 $0 $0 $2,736 $0 $2,736
 1.10 Equipment Rental @$2200/event 2 events $1,800.00 $0 $0 $0 $3,600 $3,600
 1.11 Project Management 16 hrs $46.00 $0 $0 $736 $0 $736

 Subtotal $27,920 $3,840 $13,960 $3,600 $49,320

Overhead on Labor Cost @ 30% $4,188 $4,188
G & A on Labor Cost @ 10% $1,396 $1,396

Sales  Tax on Material 6%: 6% $230 $230
G & A on Material Cost @ 10% $407 $407

G & A on Subcontract Cost @ 10% $2,792 $2,792

Total Direct Cost $30,712 $4,477 $19,544 $3,600 $58,333

Indirects on Total Direct Cost @ 10% $5,833
Profit on Total Direct Cost @ 10% $5,833

Subtotal $70,000

Health & Safety Monitoring @ 2% $1,400

Total Monitoring Cost $71,400

2 MONITORING
YEARS 6 through 10 Groundwater Monitoring

2.01 Groundwater for metals 30 samples $125.00 $20.00 $3,750 $600 $0 $0 $4,350
2.02 Natural Attenuation Parameters 0 samples $60.00 $30.00 $0 $0 $0 $0 $0
2.03 Per Diem 4 day/event/2 people 24 days $160.00 $3,840 $0 $0 $0 $3,840
2.04 Vehicle 4 days $90.00 $360 $0 $0 $0 $360
2.05 IDW disposal 1 ls $300.00 $300 $0 $0 $0 $300
2.06 Field labor 4 days/event/2 people 110 hours $38.00 $0 $0 $4,180 $0 $4,180
2.07 Data Validation (QA\QC) 28 hours $38.00 $0 $0 $1,064 $0 $1,064

 2.08 Prepare Report 40 hours $38.00 $0 $0 $1,520 $0 $1,520
 2.09 Equipment Rental @$1600/event 1 events $1,800.00 $0 $0 $0 $1,800 $1,800
 2.10 Project Management 6 hrs $46.00 $0 $0 $276 $0 $276

 Subtotal $8,250 $600 $7,040 $1,800 $17,690

Overhead on Labor Cost @ 30% $2,112 $2,112
G & A on Labor Cost @ 10% $704 $704

Sales  Tax on Material 6%: 6% $36 $36
G & A on Material Cost @ 10% $64 $64

G & A on Subcontract Cost @ 10% $825 $825

Total Direct Cost $9,075 $700 $9,856 $1,800 $21,431

Indirects on Total Direct Cost @ 10% $2,143
Profit on Total Direct Cost @ 10% $2,143

Subtotal $25,717
Health & Safety Monitoring @ 2% $514

Total Monitoring Cost $26,231

3 ISCO Performance monitoring (15 ISCO-specific wells plus 5 of the other area wells)
 Post-ISCO injection sampling at 2 wks, 4 wks, and 8 wks during Year 1 (then follow above schedule)

1.01 Groundwater  for VOCs 20 samples $120.00 $20.00 $2,400 $400 $0 $0 $2,800
1.02 Groundwater  for metals 20 samples $125.00 $20.00 $2,500 $400 $0 $0 $2,900
1.03 Natural Attenuation Parameters 20 samples $180.00 $40.00 $3,600 $800 $0 $0 $4,400
1.04 Per Diem 4 day/event/2 people 16 days $160.00 $2,560 $0 $0 $0 $2,560
1.05 Vehicle 2 weeks $450.00 $900 $0 $0 $0 $900
1.06 IDW disposal 2 ls $300.00 $600 $0 $0 $0 $600
1.07 Field labor 4 days/event/2 people 100 hours $38.00 $0 $0 $3,800 $0 $3,800
1.08 Data Validation (QA\QC) 36 hours $38.00 $0 $0 $1,368 $0 $1,368

 1.09 Prepare Report 24 hours $38.00 $0 $0 $912 $0 $912
 1.10 Equipment Rental @$2200/event 1 events $1,800.00 $0 $0 $0 $1,800 $1,800
 1.11 Project Management 6 hrs $46.00 $0 $0 $276 $0 $276

 Subtotal $12,560 $1,600 $6,356 $1,800 $22,316

Overhead on Labor Cost @ 30% $1,907 $1,907
G & A on Labor Cost @ 10% $636 $636

Sales  Tax on Material 6%: 6% $96 $96
G & A on Material Cost @ 10% $170 $170

G & A on Subcontract Cost @ 10% $1,256 $1,256

Total Direct Cost $13,816 $1,866 $8,898 $1,800 $26,380

Indirects on Total Direct Cost @ 10% $2,638
Profit on Total Direct Cost @ 10% $2,638

Subtotal $31,656

Health & Safety Monitoring @ 2% $633

Total Monitoring Cost $32,289



 

 

 

 

 

 

 

 

APPENDIX E 

TIER 2 AGREEMENT FOR ON-SHORE (JANUARY 2014) 

 



NA VSTA Newport, Rbode Island - Tier II 
Derecktor Shipyard, Oo-Shol"e Tier I Elevation Agreement 

January 14,2014 

The Naval Station Newport (Ni\ VST/\ Newport) Tier If Project Management Team (PMT) met to discuss and 
resolve technical issues identified during the regulato1y review of the draft Derecktor Shipyard On·Shore 
Feasibility Study (FS) (December 20 12) that NA VSTA Newport Tier I PMT was unable to resolve. 

Specifically, the unresolved issues centered on the application of applicable or relevant and appropriate 
requirements (ARARs) to the entire On-Shore Derecktor Shipyard site versus solely being applied to the site 
subareas which were detennined to pose an unacceptable CERCLA risk. 

The Tier II also discussed the groundwater remediation alternatives identified in the FS and the need for 
additional groundwater monitoring data to validate the Navy's proposal for land use controls (LUCs) and 
monitored natural attenuation (MNA) as the leading groundwater remedy. 

On-Shore Derecktor Shipyard Groundwater 

rt -is agreed that the groundwater for the On-Shore Derecktor Shipyard site be considered as a single operable 
unit. As an unacceptable CERCLA risk was identified in the groundwater. the Navy will implement the selected 
groundwater remedy across the entire groundwater operable unit. 

It was agreed that the proposed remedy for groundwater is Monitored Natural Attenuation with Land Use 
Controls (LUCs) to prevent exposure to the groundwater until it is restored. It was agreed that prior to the 
signing of the ROD, the Navy would collect one round of groundwater data (from the existing wells from the 
last round of data and for the same constituents) with the intent being to provide sufficient data to demonstrate 
that MNA is an appropriate remedy. 

[n addition to the groundwater contaminants of concern (COCs) identified in the risk assessment 
(trichloroethene. arsenic, cobalt, iron, and manganese), the Navy will add other constituents as COCs if they are 
found to exceed RIDEM's GA Groundwater Objectives, even if they were not initially identified as risk drivers. 
However, there are no additional "ARAR-based COCs" since other than the risk driver constituents, no other 
constituents exceed the RID EM criteria. Because the degradation processes of trichloroethene results in the 
formation of"daugl1ter" compounds (cis· I ,2-dichloroethene and vinyl chloride), the Navy will include these t\vo 
additional constituents in the LUC/MNA groundwater remediaJ action alternative in the FS. Additionally, 
al though lead and naphthalene, were determined not to contribute to the identified groundwater risk and were 
not identified as groundwater COCs, these constituents were detected at isolated soil sampling locations 
exceedin their corTesponding RIDEM GA Leachability Criteria. Therefore, the Navy agrees to include these 
t\vo cons tuents (lead and naphthalene) in the LUC/MNA groundwater remedial action alternative in the FS. 

To furth assess the uncertainty associated with use ofTCLP vs. SPLP to determine soil leachability, the Navy 
will cond ct additional soil sampling at the locations found to exceed the leachability criteria. If the results of 
this samp ing. SPLP analysis, are below the RIDEM GA Leachability Criteria, the compounds, lead and/or 
naphtha! e, would be removed from the projected future LUCIMNA groundwater monitoring plan. The FS will 
be revise to incorporate the resolution of issues identitied in the preceding paragraph. 

Concurre t with the revision to the FS. the Navy will initiate the planning for the additional groundwater 
sampling event requested to better evaluate the LUCIMNA remedial alternative. The sampling and analysis 



plan fort is remedy verification event wi II include same analytical parameters for the groundwater sampling as 
the 20 II oundwater sampling event, and provisions for the collection of soil samples at the locations with 

prior exc dences of the RIDEM GA Leachability Criteria for lead/and or naphthalene. 

ore Derecktor Shipy11rd ROD shall require the development of 11 Long-Term Monitoring Plan as part 

/MNA groundwater remedy to demonstrate that groundwater restoration continues and to determine 
when the lcanup levels have been met. This plan will define the specific analytical parameters to be analyzed 

which wil be limited to the groundwater COCs (trichloroethene, arsenic, cobalt, iron, and manganese) and cis
! ,2-dichl oethene. vinyl chloride, lead, and naphthalene for reasons identified in the preceding paragraph, and 
provide fi r the installation of additional groundwater monitoring wells if deemed necessary by the Tier I. 

The On-S ore Derecktor Shipyard site boundary was defined as the parcel of property leased to the private 
entity ope ting the shipyard. During the investigation of the site, the parcel was subdivided into five subareas 
based on perntional Hctivitics. Within each subarea. the inv~stigation sought to define the narure and extent of 

contamin lion and determine the level ofCERCLA risk to potential receptors. 

review of the location of the industrial activities which occurred on this parcel, the location~ of the 

detection of COCs, the locations of previous regulatory actions taken against the former Derecktor Shipyard, it 
was agre that the shipyard parcel is more appropriately divided into three areas for the purposes of describing 
the select d remedy: (I) Northern Area - the area north of Pier 1 (the northern portion of the ''North Waterfront 
Area"); ( ) Central Area- the area south of Pier I (the southern portion of the .. North Waterfront Area") 

extendin to include the northern portton ofthe ''Southern Waterfront Area" (thts includes the "Central Shipyard 
Area", th "PCB Removal Area", and the "Fonner building 234 Area:>); and, (3) Southern Area- the area 

extendin southem portion of the "Southern Waterfront Area." Attachment ( 1) provides the location and 
boundari of these areas. For the FS, the Navy will revise the development of remedial action alternatives for 

the existi g five subareas to be reflective of these three areas within the Oerecktor Shipyard boundary and will 
propose e following for action: 

I. rt em Area -This area will include the portion of the "North Waterfront Area" that is north of Pier 
as illustrated on Attachment l. The area was mostly paved for parking and is currt:ntly proposed for 

r development by the Coast Guard. It was agreed that no further CERCLA action is required for soils 

2. ntral Area -This area includes the "North Waterfront Area" that is south of Pier I, the "Central 
ipyard Area", the "PCB Removal Area", the "Former building 234 Area", and the northern portion of 

t e ·•southern Waterfront Area" as illustrated on Attachment I. It was agreed that, hased on risk 
a sessment, the surface soil COCs for this area will include benzo(a)anthracene. benzo(a)pyrene, 

nzo(b)fluoranthene, benzo(k)fluoranthene, dibenzo(a,h)anthracene, indeno( 1,2,3-ed)pyrene. total 
a oclor, arsenic, and chromium~ and, the subsurface COCs. will include benzo(a)pyrene, 

nzo(b)fluoranthene, dibenzo(a,h)anthracene. arsenic, and chromium. Additionally, the soil sampling 
d ta from this area will be compared to RJDEM DECs (chemical specific ARARs) to add 

nzo(g,h,i)perylene, ehrysene, beryllium, lead, and manganese as surface soil COCs, and 
nzo(a)anthracene. chrysene. and manganese as subsurface soil COCs. 

was agreed tl1at the proposed preferred alternative for the Central Area soils is land use controls 



( UCs) to prohibit residential development within the site. Additionally, as a component of remedial 
a tion for this area. the Navy will address the individual sampling locations which exhibit an 
e ceedance ofRfDEM's IDECs in surface soils through "hot spot" excavation and off-site disposal, soil 

ver, pavement, or a combination of these measures to reduce the potential for industrial exposure. 
c revised FS will fully evaluate these measures in the development of the remedial alternatives. As 

L e FS is under revision. the Navy anticipates conducting a '·hot spot'• delineation investigation of the 
1 tions exhibiting exceedances ofRJDEM's IDECs in surface soils. This delineation investigation 

d any subsequent remedy verification/confinnatory sampling, if required, will analyze for only the 
s edfic COC(s) identified at each !DEC exceedance location. 

S bsequent to the On-Shore Derecktor Shipyard ROD, the Navy anticipates the development of a LUC 
emedial Design to: l) Define institutional and engineering controls required by the Navy to restrict 

r sidential exposure to Ccntrnl/\rea soils while the Navy maintains custody and control of the property, 
a d 2) Actions to be taken should the Navy excess or transfer the property to another entity. The LUC 

medial Design will include specific action to site use and soil management requirements. 

~=:.:..!!r-><=-a- This area will include the southern portion oft he "South Waterfront Area" extending south 
Central Area," as illustrated on Attachment l. It was agreed that no further CERCLA action is 
r soils in this area. 

nvironmental Protection Agency For tbe Rhode Island Department of 
Environmental Man~ent :1 / 

' ~ JZ-IJ'-1 1 
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APPENDIX F 

EXPLANATION OF RISK AT SOUTH WATERFRONT AREA 

 



TECHNICAL MEMORANDUM 

DATE: February 27, 2014 

TO: NAVSTA Newport Remedial Project Managers 
(via Appendix to Feasibility Study [FS]) 

FROM: Tetra Tech, Inc. 

SUBJECT: Human Health Risk in Southern Waterfront Area / Southern Area 
Site 19 – On-Shore Derecktor Shipyard 
Naval Station Newport, Rhode Island 
CLEAN Contract No. N62472-03-D-0057, Contract Task Order 165 

INTRODUCTION 
The January 2014 Tier 2 Agreement for On-Shore Derecktor Shipyard (signed February 13, 2014) 
modified the operable unit (OU) boundaries for evaluation in the Feasibility Study (FS).  A portion of 
the area formerly identified as the “Southern Waterfront Area” was reclassified as part of the new 
“Central Area” (see Figure F-1).  The remaining portion of the former Southern Waterfront Area was 
reclassified as the “Southern Area”.  Tier 2’s intent with these OU modifications is to combine 
actionable soils.  Soil within the Central Area will be addressed due to PRG exceedances, whereas 
soil in the Southern Area will not since there are no PRG exceedances. This memorandum provides 
an explanation of the remaining risk(s) in the Southern Area and thus the basis for this 
determination. 

SOUTHERN AREA 
The former Southern Waterfront Area was reportedly used as a laydown area for soils generated 
during construction of Building 234.  During 1996 Site Assessment Screening Evaluation (SASE) 
field effort, samples of this material and soils underneath were collected (Brown & Root 
Environmental, 1997).  The material was later removed, staged, tested, and approved by RIDEM for 
use as backfill material at Tank Farms 4 and 5.  Samples that represent the remaining soils after 
this removal are depicted on Figure F-1 and analytical data are presented in Table F-1.  There is no 
information suggesting CERCLA release(s) in the Southern Waterfront Area.   

As provided in Table F-1, analysis of three soil samples (locations SB202, TP-05, and TP06) 
reported arsenic exceeding the RIDEM Direct Exposure Criteria (DEC) of 7 milligrams per kilogram 
(mg/kg).  These samples are located at the northern-most portion of the former Southern Waterfront 
Area, (currently the southern-most portion of the newly-defined Central Area). These samples 
represent soil at depths greater than 2 feet (see Figure F-1 and Table F-1).  The background 
arsenic subsurface soil concentration is 20 mg/kg.  Concentrations of arsenic measured in these 
three soil samples marginally exceed (i.e., are comparable to) background conditions for arsenic.   

RISK FROM SOIL IN THE SOUTHERN AREA 
Table F-2 presents the risk calculations for the former Southern Waterfront Area as reported in the 
Baseline Human Health Risk Assessment (HHRA).  The HHRA is provided in the Study Area 
Screening Evaluation (SASE) Addendum Report (Tetra Tech, 2013) and is summarized in Section 
1 of the FS (Tetra Tech, 2014).  As noted in Table F-2, arsenic is the main risk driver, and 
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calculated risks are within EPA’s acceptable Incremental Lifetime Cancer Risk (ILCR) range of 
1×10-4 to 1×10-6 and noncancer Hazard Index (HI) less than 1 [by common target organ].1  That is, 
the HHRA concluded no unacceptable risks to any receptor from exposure to the subsurface soil in 
the Southern Waterfront Area.   

Aluminium, arsenic, chromium, cobalt, and iron were the Chemicals of Potential Concern (COPCs) 
retained for risk calculations following the first risk screening step in the HHRA.  The risks were 
calculated using 95 percent Upper Concentration Limits (95%UCLs) as exposure point 
concentrations (EPCs).  The subsurface soil arsenic EPC used in the HHRA for the Southern 
Waterfront Area was 23.7 mg/kg.  Removing the three subsurface soil sample locations noted 
above (i.e., SB202, TP-05, and TP06) from the dataset (in this case they have been reallocated to 
the Central Area) lowers the sample population in the Southern Area to three data points instead of 
six, which requires use of the maximum value rather than the 95%UCL as the EPC.  The new 
maximum arsenic value (new arsenic EPC) would be 15.9 mg/kg (SB201), which is below the 
background value of 20 mg/kg.  Subsequently, arsenic would not be retained for risk calculations, 
and the calculated risks would be substantially lower for Southern Area.  Further, because the 
arsenic values at the remaining three locations in the Southern Area all are below background, 
these locations would not be addressed as an arsenic RIDEM-criteria-exceedance-based-Chemical 
of Concern (COC).   

Although the subsurface soil represented by the samples from SB202, TP-05, and TP06 presents 
no unacceptable CERCLA risk, the results exceed DECs, and are above background. Therefore, 
the Navy agreed to include the area represented by these sample locations in the new Central Area 
defined by the Tier 2 Agreement (January 2014).   

CONCLUSION 
There was no unacceptable risk in the area originally identified as the Southern Waterfront Area.  
The calculated cancer risk on the order of 1×10-5 for this portion of the site is largely associated with 
the three samples from the northern portion, which have been incorporated into the newly defined 
“Central Area” and as such will be addressed under the remedial action.   

In addition, there is no unacceptable risk in the newly defined Southern Area.  Arsenic 
concentrations at the three remaining soil locations in the Southern Area (SB201, TP-01, and TP-
02) are below background. 

 

Attachment(s): Table 1 – South Waterfront Soil Data (existing conditions) 
   Table 2 – South Waterfront Risks 

Figure R-1 – On-Shore Soil Exceedances 

                                                 
1 The HI is quantified for exposure to all chemicals and by target organ; unacceptable noncancer risk is based on the HI quantified for 
individual target organs (cumulative noncancer effects).   



Table F-1 - Subsurface Soil Data - South Waterfront Area
Current Site Conditions (Post-Removal Action[s])

On-Shore Derecktor Shipyard, NAVSTA Newport, Rhode Island

LOCATION ID SB201 SB202 TP-01 TP-02 TP-05 TP-06

SAMPLE ID DSY-SB201-SO-
0204

DSY-SB202-SO-
0204

DSY-S-TP01-
1112

DSY-S-TP02-
1516

DSY-S-TP05-
1213

DSY-S-TP06-
1213

(duplicate?)
SAMPLE DATE 02/11/11 02/09/11 08/22/96 08/22/96 07/29/96 07/29/96

DEPTH INTERVAL (ft) 2 - 4 2 - 4 11 - 12 15 - 16 12 - 13 12 - 13
Volatiles (µg/kg) (none exceeded)
Semivolatiles (µg/kg)

BENZO(A)ANTHRACENE 900 7800 3.66  UJ 3.61  UJ 360  UJ NA NA NA
BENZO(A)PYRENE 400 800 240000 3.66  U 3.61  U 360  UJ NA NA NA
BENZO(B)FLUORANTHENE 900 7800 3.66  U 3.61  U 43  J NA NA NA
BENZO(G,H,I)PERYLENE 800 10000000 3.66  U 3.61  U 360  UJ NA NA NA
BENZO(K)FLUORANTHENE 900 78000 3.66  U 3.61  U 360  UJ NA NA NA
CHRYSENE 400 780000 3.66  U 3.61  U 360  UJ NA NA NA
DIBENZO(A,H)ANTHRACENE 400 800 3.66  U 3.61  U 360  UJ NA NA NA
INDENO(1,2,3-CD)PYRENE 900 7800 3.66  U 3.61  U 360  UJ NA NA NA
NAPHTHALENE 54000 10000000 800 3.66  U 3.61  U 360  UJ NA NA NA

Pesticides/PCBs (µg/kg) (none exceeded)
Inorganics (mg/kg)

ARSENIC 7 7 20 15.9 26.3 7.7  J 7.8  J 23.2 21.6
BERYLLIUM 1.5 1.5 0.64 0.418  J 0.392  J 0.21  UJ 0.34  J 0.38  J 0.39  J
CHROMIUM 390 10000 18 21.2 18.2 6.6  J 10.9  J 15 16.5
COBALT 17 17.9 21.1 4.4  J 9.1  J 29.9 16.3
IRON 39,173 44400 45500 16800 19700 30800 34100
LEAD 150 500 12 9.49  J 13.6  J 7.6  J 34.2  J 10.6  J 15.8  J
MANGANESE 390 10000 1,037 488  J 681  J 104  J 353  J 800 512

Butyl Tins (µg/kg) (none exceeded)
DIBUTYLTIN NA NA 50  U NA NA NA
MONOBUTYLTIN NA NA 50  U NA NA NA
TETRABUTYLTIN NA NA 50  U NA NA NA
TRIBUTYLTIN NA NA 50  U NA NA NA

Petroleum Hydrocarbons (mg/kg)
TPH-GRO 500 2,500 500 NA NA NA NA NA NA
TPH-DRO 500 2,500 500 NA NA NA NA NA NA
Total TPH 500 2,500 500 NA NA 72 NA NA NA

TCLP Metals (µg/L)
ARSENIC NA NA 4  U NA NA NA
CHROMIUM 1100 NA NA 6  U NA NA NA
LEAD 40 NA NA 2.9  U NA NA NA

Exceeds RIDEM Industrial DEC and background
Exceeds RIDEM Residential and/or Industrial DEC, but is below background
µg - micgrogram       mg - milligram         kg - kilogram    L - liter
NA - Not analyzed or no value           ND - Not detected (unknown detection limit)
U - Not detected above associated value (detection limit)
J - estimated value between the Practical Quanitation Limit and the Method Detection Limit
B - Laboratory blank contamination      R - Value is rejected (unusable data)
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Table F-2 - SUMMARY OF RISKS/HAZARDS - SOUTHERN WATERFRONT AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT, SASE ADDENDUM REPORT

SITE 19 - ON-SHORE DERECKTOR SHIPYARD
NAVSTA NEWPORT, RHODE ISLAND

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4  10-6 and  10-5 Target Organ HI > 1

Subsurface Soil Incidental Ingestion 2E-06 -- -- -- 0.06 --
Dermal Contact 6E-07 -- -- -- 0.01 --
Inhalation 1E-09 -- -- -- 0.00002 --
Total 3E-06 -- --  Arsenic 0.07 --

Subsurface Soil Incidental Ingestion 2E-06 -- --  Arsenic 0.05 --
Dermal Contact 2E-07 -- -- -- 0.002 --
Inhalation 1E-09 -- -- -- 0.00002 --
Total 3E-06 -- --  Arsenic 0.05 --

Subsurface Soil Incidental Ingestion 5E-06 -- --  Arsenic, Chromium VI NA --
Dermal Contact 9E-07 -- -- -- NA --
Inhalation 3E-09 -- -- -- NA --
Total 6E-06 -- --  Arsenic, Chromium VI NA --

Subsurface Soil Incidental Ingestion 1E-06 -- -- -- 0.3 --
Dermal Contact 8E-08 -- -- -- 0.01 --
Inhalation 2E-06 -- --  Chromium VI 0.5 --
Total 3E-06 -- --  Chromium VI 0.8 --

Subsurface Soil Incidental Ingestion 2E-05 -- --  Arsenic, Chromium VI 0.2 --
Dermal Contact 2E-06 -- --  Arsenic 0.02 --
Inhalation 1E-08 -- -- -- 0.0002 --
Total 2E-05 -- --  Arsenic, Chromium VI 0.3 --

Subsurface Soil Incidental Ingestion 9E-05 --  Arsenic, Chromium VI -- 3 Target Organs HI < 1
Dermal Contact 3E-06 -- --  Arsenic 0.08 --
Inhalation 7E-08 -- -- -- 0.0008 --
Total 1E-04 --  Arsenic, Chromium VI -- 3 Target Organs HI < 1

Subsurface Soil Incidental Ingestion 2E-05 --  Arsenic  Chromium VI 0.3 --
Dermal Contact 2E-06 -- --  Arsenic 0.01 --
Inhalation 1E-07 -- -- -- 0.0008 --
Total 3E-05 --  Arsenic  Chromium VI 0.3 --

Subsurface Soil Incidental Ingestion 1E-04 --  Arsenic, Chromium VI -- NA --
Dermal Contact 5E-06 -- --  Arsenic NA --
Inhalation 2E-07 -- -- -- NA --
Total 1E-04 --  Arsenic, Chromium VI -- NA --

Future Adult Residents

Future Lifelong Residents

Future Adolescent 
Trespassers

Future Adult Trespassers

Future Lifelong Trespassers

Current/Future Construction 
Workers

Future Industrial Workers

Future Child Residents
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APPENDIX G 

PRESENCE OF ASBESTOS AT ON-SHORE 

 



TECHNICAL MEMORANDUM 

DATE: February 28, 2014 

TO: NAVSTA Newport Remedial Project Managers 
(via Appendix to Feasibility Study [FS]) 

FROM: Tetra Tech, Inc. 

SUBJECT: Summary of Asbestos  
Site 19 – On-Shore Derecktor Shipyard 
Naval Station Newport, Rhode Island 
CLEAN Contract No. N62470-08-D-1001, Contract Task Order 165 

INTRODUCTION 
During preparation of the Feasibility Study (FS) for Site 19 – On-Shore Derecktor Shipyard 
(EPA Operable Unit [OU] 12), including the iterative comments/responses to comments and 
related discussion(s), EPA questioned the presence of asbestos (or asbestos containing 
material [ACM]) in On-Shore soils.  As a result, it was resolved that Navy would generate a brief 
memorandum for the site file (to be appended to the FS) describing why the Navy does not 
expect asbestos to be present in the soil.  In brief, the following bullets summarize the rationale: 

• Asbestos containing material (ACM) was observed on the dry dock in 1983 and was 
reportedly removed and disposed offsite.  

• There were no known historical ACM burial activities at On-Site Derecktor Shipyard.  
The site is and has been mostly paved, and exposed areas reworked, over the last 
30 years since shipyard operations ceased.   

• No presence of uncontrolled ACM was noted during the 1993 Preliminary Assessment 
(PA).  This is indicated in the “RCRA table” submitted to and discussed with the RPMs 
as an interim deliverable in December 2013 (included as Appendix H in the Draft Final 
FS). 

• The ACM insulating material on the overhead steam pipe (a.k.a. silver snake) was 
mitigated in 2007; this included removal of the deteriorated steam line insulation jacket, 
removal of asbestos debris on the ground, soil sampling for asbestos, and removal of 
asbestos-contaminated soil.   

For further clarification, ACM issues associated with the piers and bay sediment are addressed 
by the Off-Shore Derecktor Shipyard (OU5) remedy.   
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VICINITY SITE 
The ACM at this vicinity site is briefly summarized here to prevent confusion on the matter of 
recorded releases and actions. 

Site 19 – Off-Shore Derecktor Shipyard (EPA OU5).  There were asbestos-wrapped pipes 
attached to hangars under the piers as part of steam and return piping to and from buildings on 
the piers.  As the hangars deteriorated, some sections of pipe and the insulation (ACM) fell into 
the water under Pier 1 and was deemed unrecoverable. Remaining ACM was removed from 
remaining piping under both Piers 1 and 2 by 2013.  Therefore, the Off-Shore Derecktor 
Shipyard sediment (OU5) remedy will include land use controls (LUCs) for the sediment to 
assure that when/if the sediment is dredged or removed, it will be tested for presence of 
asbestos to ensure proper handling and disposals procedures are followed. 

ON-SHORE DERECKTOR SITE 
There is no indication of unmanaged ACM release(s) throughout Site 19 – On-Shore Derecktor 
Shipyard (EPA OU12).  The following historical investigations / reports are referenced: 

Preliminary Site Assessment (PA) Report, Derecktor Shipyard. Halliburton  NUS Corporation, 
May 1993. 

Site Assessment Screening Evaluation (SASE) Report, Former Robert E. Derecktor Shipyard. 
Brown and Root Environmental, June 1997. 

Study Area Screening Evaluation (SASE) Addendum Report, Site 19 – On-Shore Derecktor 
Shipyard. Tetra Tech, January 2013. 

No uncontrolled ACM was noted during the 1993 PA, during the SASE activities in 1996, or 
during the 2011 SASE Data Gaps Investigation (i.e., SASE Addendum) activities.  Waste 
Generation Records from Robert E. Derecktor of Rhode Island, Inc. provided in Appendix A of 
the PA Report show periodic offsite shipments of ACM.  ACM from an overhead steam pipe was 
addressed in 2007 (information attached). 

Dry Dock ACM (1983) 
The historical dry dock ACM pile (asbestos-wrapped pipes and loose asbestos in a large debris 
pile by the dry dock area) in 1983 is discussed in EPA’s “RCRA Table,” provided as Appendix H 
of the FS (Tetra Tech, 2014).  EPA refers to EPA Criminal Investigation interviews conducted on 
May 23 and May 30, 1985 (see EPA “Project 50X” Interview Form with Control No. 85[S]-I-2-1-
4).  Below is the text from the subject redacted interview: 
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This ACM debris at the dry dock area and other observations/findings were discussed in 
Sections 2.13 and 2.14 of the PA Report.  The PA Report indicates the ACM debris and 
materials were removed.  The 1996 SASE Report did not find anything to the contrary.  This 
seems to be confirmed further by a Rhode Island Department of Environmental Management 
(RIDEM) letter provided in Appendix F of the PA Report: 

Excerpt from letter to Navy from RIDEM dated May 6, 1983, which summarizes the results of a 
RCRA Inspection conducted on May 2, 1983. 

 

Overhead Steam Pipe ACM (2007) 
The ACM insulating material on the overhead steam pipe (a.k.a. silver snake) was addressed in 
2007 per the attached documentation provided by the Navy.  This mitigation included removal of 
the deteriorated steam line insulation jacket (approximately 4,185 pounds), removal of asbestos 
debris and 250 pounds of ACM on the ground (contaminated soil removal), and soil confirmation 
sampling for asbestos. 

CONCLUSION 
There is no indication of unmanaged ACM release(s) throughout Site 19 – On-Shore Derecktor 
Shipyard (EPA OU12) that would have impacted soils on site.  Asbestos is not expected to be 
encountered in site soils. 

 

Attachment(s): Email with 2007 ACM Steam Pipe Documentation 



From: Parker, Stephen
To: Corack, Ed
Subject: FW: Derecktor and Asbestos Steamline release
Date: Monday, February 03, 2014 12:39:00 PM
Attachments: NRC_Asb.Release_Bldg.#7CC_to_Pier2_26Apr."07.pdf

20070508 NavyMessage_AsbRelease_BoilerPlant.pdf

-----Original Message-----
From: Ward, Darlene B CIV NAVFAC MIDLANT, PWD Newport [mailto:darlene.ward@navy.mil]
Sent: Monday, February 03, 2014 11:21 AM
To: Parker, Stephen
Subject: FW: Derecktor and Asbestos Steamline release

Steve,

Some information from Tom regarding asbestos at Derecktor.

Darlene

-----Original Message-----
From: Smith, Thomas J CIV NAVFAC MIDLANT, PWD Newport
Sent: Friday, January 31, 2014 11:32 AM
To: Ward, Darlene B CIV NAVFAC MIDLANT, PWD Newport
Subject: Derecktor and Asbestos Steamline release

Good Morning Ms. Ward,

Attached: (2 items)20070508 Navy Message Asbestos Release Boiler Plant; and NRC Asbestos Release -
Bldg. #7CC to Pier 2 - 26 April 2007

The EPA is in the loop of the NRC. By notifying the NRC, the EPA is subsequently notified.

Hope this help answering Mr. S. Parker's question.

r/
Tom Smith
Thomas J. Smith
Lead & Asbestos Programs Manager
NAVSTA/NAVFAC Npt. Environmental Div.
1 Simonpietri Dr.
Newport, RI 02841
401-841-7628; DSN 841-7628

mailto:/O=TETRATECH/OU=EMIMSX1/CN=RECIPIENTS/CN=PARKERS
mailto:Ed.Corack@tetratech.com
mailto:darlene.ward@navy.mil



NATIONAL RESPONSE CENTER 1-800-424-8802 
*** For Public Use *** 
Information released to a third party shall comply with a ny 
applicable federal and/or state Freedom of Information a n d Privacy Laws 


Incident Report # 833551 


INCIDENT DESCRIPTION 


*Report taken at 16:02 on 26-APR-07 
Incident Type: FIXED 


Incident Cause: OTHER 
Affected Area: 
The incident was discovered on 26-APR-07 at 12 : 00 l ocal t i me. 


Affected Medium: LAND // GROUND 


SUSPECTED RESPONSIBLE PARTY 


Organization: NAVAL STATION NEWPORT 
NEWPORT, RI 0284 1 


Type of Organization: MILITARY 


INCIDENT LOCATION 
1 SIMON PIETRI DR County: NEWPORT 
City: NEWPORT State: RI Zip: 02841 


BEHIND BUILDING 7 EXTENDING TO PIER 2 


CHRIS Code: NCC Official Material Name : NO CHRIS CODE 


Also Known As: ASBESTOS 
Qty Released: 100 POUND(S) 


DESCRIPTION OF INCIDENT 


CALLER IS REPORTING A RELEASE OF ASBESTOS FROM THE FALLING INSULATION ON THE STEAMLINE 


INCIDENT DETAILS 


Package: N/A 
Building ID: 
Type of Fixed Object: OTHER 
Power Generating Facility: NO 
Generating Capacity: 
Type of Fuel: 
NPDES: 
NPDES Compliance: UNKNOWN 


H'; re Tn"lrn l "lrcrl • N'f"I 


DAMAGES 







INJURIES: NO Hospitalized: Empl/Crew: 


FATALITIES: NO Empl/Crew: Passenger : 


EVACUATIONS: NO Who Evacuated: Radius/Area: 


Damages: NO 


Closure Type Description of Closure 


Air: N 


Road: N 


Waterway: N 


Track: N 


Passengers Transferred: NO 
Environmental Impact: NO 


Length of 


Closure 


Media Interest: NONE Community Impact due to Material: 


REMEDIAL ACTIONS 


PUBLIC WORKS IS DEVELOPING A PLAN OF ACTION 


Release Secured: UNKNOWN 
Release Rate: 
Estimated Release Duration: 


Weather: CLEAR, 68°F 


WEATHER 


ADDITIONAL AGENCIES NOTIFIED 


Federal: NONE 


State/Local: NONE 
State/Local On Scene: 


State Agency Number: 


NONE 


NONE 


NOTIFICATIONS BY NRC 


ATLANTIC STRIKE TEAM (MAIN OFFICE) 


26-APR-07 16:15 


COMNAVREGMIDLANT ATTN: (MAIN OFFICE) 
26-APR-07 16:15 


CT DEPT OF EMERGENCY MGMT (COMMISSIONER) 
26-APR-07 16:15 


DOT CRISIS MANAGEMENT CENTER (MAIN OFFICE) 


Passenger 


Occupant 


Direction of 


Closure 







26-APR-07 16:15 


EPA CRIMINAL INVEST DIV REGION 1 (MAIN OFFICE) 
26-APR-07 16:15 


NATIONAL INFRASTRUCTURE COORD CTR (MAIN OFFICE) 
26-APR-07 16:15 


NOAA RPTS FQR RI (MAIN OFFICE} 


26-APR-07 16:15 


SECTOR SOUTHEASTERN NEW ENGLAND (COMMAND CENTER} 
26-APR-07 16:20 


RI DEPT ENV MGMT ATTN: JAMES BALL (MAIN OFFICE} 
26-APR-07 16:15 


STATE OF MASSACHUSETTS EMA (MAIN OFFICE} 


26-APR-07 16:15 


RHODE ISLAND EMA (MAIN OFFICE} 
26-APR-07 16:15 


USCG DISTRICT 1 (COMMAND CENTER) 
26-APR-07 16:15 


ADDITIONAL INFORMATION 


CALLER HAS NO ADDITIONAL INFORMATION. 


*** END INCIDENT REPORT # 833551 * ** 








ENVMSG9. 126 
RTTUZYUW RUDJABH0046 1281406- UUUU-- RHMCSUU RUDJABH. 
ZNR UUUUU 
R 0814062 MAY 07 ZYB 
FM NAVSTA NEWPORT RI/ / NOl/ / 
TO COMNAVREG MIDLANT NORFOLK VA// JJJ // 
INFO CNO WASHINGTON DC//JJJ // 
CNI WASHINGTON DC/ /JJJ // 
COMNAVSEASYSCOM WASHINGTON DC//J J J/ / 
NFESC PORT HUENEME CA//424// 
NAVFAC ATLANTIC NORFOLK VA 
NAVFAC MIDLANT NORFOLK VA//JJ J// 
NAVFAC EFD ATLANTIC NORFOLK VA//JJJ // 
NAVLEGSVCOFF MIDLANT NORFOLK VA// JJ J// 
BT 
UNCLAS / / N05090// 
MSGID/ GENADMIN/NAVAL STATION NEWPORT/ NOl// 
SUBJ/HAZORDOUS SUBSTANCES REL EASE REPORT, 250 POU NDS ASBESTOS NAVSTA 
/NEWPORT RI// 
REF/A/DOC/OPNAVINST 5090.1B/YMD : 20060620 / / 
POC/MARK RIELLY/ N8N/SPILL PROGRAM MANAG ER/LOC : NAVSTA NEWPORT 
/TEL : 401- 841- 1791// 
RMKS/l. LOCAL TIME AND DATE SPIL L DI SCOVERED: 1600, 26 APRIL 2007. 
2. FACILITY/VESSEL ORIGINATI NG RELEASE : NAVAL STATION NEWPORT 
3. RELEASE LOCATION : NEWPORT , RI : ABANDON ED STEAM LINES , PIER 
ACCESS AREA; CHI BRIDGE; GATE TWO BRIDG E AND PIER ONE. 
4. AMOUNT RELEASED: GREATER THAN 100 POU NDS ACM ON GROUND, 4,18 5 
POUNDS HAS BEEN REMOVED -THROUGH ABATEM ENT OF STEAM LINE INSULATION , 
WHICH INCLUDES ASBESTOS DEBRI S ON THE GROUND AND CONTAMINATED SOIL. 
5. HAZARDOUS SUBSTANCE RELEASED : ASB ESTOS . 
6. TYPE OF OPERATION AT SOURCE : DETERI ORATED STEAM LINE INSULATION 
JACKET. 
7 . CAUSE OF RELEASE: LACK OF PREVENTATIVE MAINTENANCE ON 
ABANDONED YARD STEAM LINES. 
8 . TYPE OF CONTAI NER FROM WHICH SUBSTANCE ESCAPED: ABANDONED STEAM 
LIN E. 
9 . RELEASE ENVIRONMENT: WEATHER - PARTLY CLOUDY SOUTHEAST, GU STS 
TO 4 KNOTS; AIR TEMPERATURE - 57 DEGRE ES FAHR ENHEIT 
10. AREAS DAMAGED OR THREATENED : NARRAGANSETT BAY. 
11. NOTIFICATIONS MADE AND AS SI 5TANCE REQU ESTED: DTG OF TELE PHONIC 
REPORT TO NRC - 26 20002 APR 07 ; NRC REPORT NUM BER - 833551; NAME OF 
NRC OFFICIAL - MR . SNOWDEN ; NAVAL STATION NEWPORT MADE TELEPHONIC 
REPORT. 
12. FIELD TESTING: SAMPLES WERE TAKEN BY NAVSTA NEWPORT SAFETY 
OFFICE . 
13 . CONTROL AND CONTAINMENT ACTI ON S PLANNED: NAVFAC NEWPORT IS 
DEVELOPING A PLAN AND IS RESPONDING . 
14. CLEAN-UP ACTIONS PLANNED / TAKEN : NAVFAC NEWPORT IS DEVELOPI NG A 
PLAN AND IS RESPONDING . 
15. AMOUNT OF SUBSTANCE RECOVERED: 250 POUNDS 
16. PARTIES PERFORMING (CONTAINME NT/CLEAN-UP) ACTIVITIES : NAVFAC 
NEWPORT. 
17. FEDERAL , STATE , OR LOCAL REG ULATORY ACTIVITY DURING THIS 
INCIDENT : NONE . 
18 . ASSISTANCE REQUIRED/ADDITIONAL COMMENTS: ASSISTANCE WAS NOT 
REQUIRED. 
19 . LESSONS LEARNED: NOT APPL ICABLE 
20. ACTIVITY CONTACT FOR ADDITIONAL IN FORMATIO : MARK RIELLY , NAVAL 
STATION NEWPORT , CODE N8N , 4 01- 841-1791.// 
BT 
#004 6 
NNNN 
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NATIONAL RESPONSE CENTER 1-800-424-8802 
*** For Public Use *** 
Information released to a third party shall comply with a ny 
applicable federal and/or state Freedom of Information a n d Privacy Laws 

Incident Report # 833551 

INCIDENT DESCRIPTION 

*Report taken at 16:02 on 26-APR-07 
Incident Type: FIXED 

Incident Cause: OTHER 
Affected Area: 
The incident was discovered on 26-APR-07 at 12 : 00 l ocal t i me. 

Affected Medium: LAND // GROUND 

SUSPECTED RESPONSIBLE PARTY 

Organization: NAVAL STATION NEWPORT 
NEWPORT, RI 0284 1 

Type of Organization: MILITARY 

INCIDENT LOCATION 
1 SIMON PIETRI DR County: NEWPORT 
City: NEWPORT State: RI Zip: 02841 

BEHIND BUILDING 7 EXTENDING TO PIER 2 

CHRIS Code: NCC Official Material Name : NO CHRIS CODE 

Also Known As: ASBESTOS 
Qty Released: 100 POUND(S) 

DESCRIPTION OF INCIDENT 

CALLER IS REPORTING A RELEASE OF ASBESTOS FROM THE FALLING INSULATION ON THE STEAMLINE 

INCIDENT DETAILS 

Package: N/A 
Building ID: 
Type of Fixed Object: OTHER 
Power Generating Facility: NO 
Generating Capacity: 
Type of Fuel: 
NPDES: 
NPDES Compliance: UNKNOWN 

H'; re Tn"lrn l "lrcrl • N'f"I 

DAMAGES 



INJURIES: NO Hospitalized: Empl/Crew: 

FATALITIES: NO Empl/Crew: Passenger : 

EVACUATIONS: NO Who Evacuated: Radius/Area: 

Damages: NO 

Closure Type Description of Closure 

Air: N 

Road: N 

Waterway: N 

Track: N 

Passengers Transferred: NO 
Environmental Impact: NO 

Length of 

Closure 

Media Interest: NONE Community Impact due to Material: 

REMEDIAL ACTIONS 

PUBLIC WORKS IS DEVELOPING A PLAN OF ACTION 

Release Secured: UNKNOWN 
Release Rate: 
Estimated Release Duration: 

Weather: CLEAR, 68°F 

WEATHER 

ADDITIONAL AGENCIES NOTIFIED 

Federal: NONE 

State/Local: NONE 
State/Local On Scene: 

State Agency Number: 

NONE 

NONE 

NOTIFICATIONS BY NRC 

ATLANTIC STRIKE TEAM (MAIN OFFICE) 

26-APR-07 16:15 

COMNAVREGMIDLANT ATTN: (MAIN OFFICE) 
26-APR-07 16:15 

CT DEPT OF EMERGENCY MGMT (COMMISSIONER) 
26-APR-07 16:15 

DOT CRISIS MANAGEMENT CENTER (MAIN OFFICE) 

Passenger 

Occupant 

Direction of 

Closure 



26-APR-07 16:15 

EPA CRIMINAL INVEST DIV REGION 1 (MAIN OFFICE) 
26-APR-07 16:15 

NATIONAL INFRASTRUCTURE COORD CTR (MAIN OFFICE) 
26-APR-07 16:15 

NOAA RPTS FQR RI (MAIN OFFICE} 

26-APR-07 16:15 

SECTOR SOUTHEASTERN NEW ENGLAND (COMMAND CENTER} 
26-APR-07 16:20 

RI DEPT ENV MGMT ATTN: JAMES BALL (MAIN OFFICE} 
26-APR-07 16:15 

STATE OF MASSACHUSETTS EMA (MAIN OFFICE} 

26-APR-07 16:15 

RHODE ISLAND EMA (MAIN OFFICE} 
26-APR-07 16:15 

USCG DISTRICT 1 (COMMAND CENTER) 
26-APR-07 16:15 

ADDITIONAL INFORMATION 

CALLER HAS NO ADDITIONAL INFORMATION. 

*** END INCIDENT REPORT # 833551 * ** 



ENVMSG9. 126 
RTTUZYUW RUDJABH0046 1281406- UUUU-- RHMCSUU RUDJABH. 
ZNR UUUUU 
R 0814062 MAY 07 ZYB 
FM NAVSTA NEWPORT RI/ / NOl/ / 
TO COMNAVREG MIDLANT NORFOLK VA// JJJ // 
INFO CNO WASHINGTON DC//JJJ // 
CNI WASHINGTON DC/ /JJJ // 
COMNAVSEASYSCOM WASHINGTON DC//J J J/ / 
NFESC PORT HUENEME CA//424// 
NAVFAC ATLANTIC NORFOLK VA 
NAVFAC MIDLANT NORFOLK VA//JJ J// 
NAVFAC EFD ATLANTIC NORFOLK VA//JJJ // 
NAVLEGSVCOFF MIDLANT NORFOLK VA// JJ J// 
BT 
UNCLAS / / N05090// 
MSGID/ GENADMIN/NAVAL STATION NEWPORT/ NOl// 
SUBJ/HAZORDOUS SUBSTANCES REL EASE REPORT, 250 POU NDS ASBESTOS NAVSTA 
/NEWPORT RI// 
REF/A/DOC/OPNAVINST 5090.1B/YMD : 20060620 / / 
POC/MARK RIELLY/ N8N/SPILL PROGRAM MANAG ER/LOC : NAVSTA NEWPORT 
/TEL : 401- 841- 1791// 
RMKS/l. LOCAL TIME AND DATE SPIL L DI SCOVERED: 1600, 26 APRIL 2007. 
2. FACILITY/VESSEL ORIGINATI NG RELEASE : NAVAL STATION NEWPORT 
3. RELEASE LOCATION : NEWPORT , RI : ABANDON ED STEAM LINES , PIER 
ACCESS AREA; CHI BRIDGE; GATE TWO BRIDG E AND PIER ONE. 
4. AMOUNT RELEASED: GREATER THAN 100 POU NDS ACM ON GROUND, 4,18 5 
POUNDS HAS BEEN REMOVED -THROUGH ABATEM ENT OF STEAM LINE INSULATION , 
WHICH INCLUDES ASBESTOS DEBRI S ON THE GROUND AND CONTAMINATED SOIL. 
5. HAZARDOUS SUBSTANCE RELEASED : ASB ESTOS . 
6. TYPE OF OPERATION AT SOURCE : DETERI ORATED STEAM LINE INSULATION 
JACKET. 
7 . CAUSE OF RELEASE: LACK OF PREVENTATIVE MAINTENANCE ON 
ABANDONED YARD STEAM LINES. 
8 . TYPE OF CONTAI NER FROM WHICH SUBSTANCE ESCAPED: ABANDONED STEAM 
LIN E. 
9 . RELEASE ENVIRONMENT: WEATHER - PARTLY CLOUDY SOUTHEAST, GU STS 
TO 4 KNOTS; AIR TEMPERATURE - 57 DEGRE ES FAHR ENHEIT 
10. AREAS DAMAGED OR THREATENED : NARRAGANSETT BAY. 
11. NOTIFICATIONS MADE AND AS SI 5TANCE REQU ESTED: DTG OF TELE PHONIC 
REPORT TO NRC - 26 20002 APR 07 ; NRC REPORT NUM BER - 833551; NAME OF 
NRC OFFICIAL - MR . SNOWDEN ; NAVAL STATION NEWPORT MADE TELEPHONIC 
REPORT. 
12. FIELD TESTING: SAMPLES WERE TAKEN BY NAVSTA NEWPORT SAFETY 
OFFICE . 
13 . CONTROL AND CONTAINMENT ACTI ON S PLANNED: NAVFAC NEWPORT IS 
DEVELOPING A PLAN AND IS RESPONDING . 
14. CLEAN-UP ACTIONS PLANNED / TAKEN : NAVFAC NEWPORT IS DEVELOPI NG A 
PLAN AND IS RESPONDING . 
15. AMOUNT OF SUBSTANCE RECOVERED: 250 POUNDS 
16. PARTIES PERFORMING (CONTAINME NT/CLEAN-UP) ACTIVITIES : NAVFAC 
NEWPORT. 
17. FEDERAL , STATE , OR LOCAL REG ULATORY ACTIVITY DURING THIS 
INCIDENT : NONE . 
18 . ASSISTANCE REQUIRED/ADDITIONAL COMMENTS: ASSISTANCE WAS NOT 
REQUIRED. 
19 . LESSONS LEARNED: NOT APPL ICABLE 
20. ACTIVITY CONTACT FOR ADDITIONAL IN FORMATIO : MARK RIELLY , NAVAL 
STATION NEWPORT , CODE N8N , 4 01- 841-1791.// 
BT 
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"RCRA TABLE" - SUMMARY OF CONTAMINANT RELEASES IDENTIFIED FROM REDACTED "EPA ENFORCEMENT DOCUMENTS"
DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 1 OF 3

LOCATION DATE CONTAMINANTS ADDITONAL NOTES
REF. PAGE 

NO.

EPA 
INTERVIEW 

CONTROL NO. NAVY IDENTIFICATION NAVY IDENTIFIED CONTAMINANTS 
STORAGE AREA AND GROUND NEXT TO BUILDING 6 (PIPE SHOP) 
Storage area next to Building 6 (Pipe 
Shop)

1980 to early 
1982

PCBs (two transformers), one 
leaking.

Removed by the Fall 1982 1 85(S)-I-2-1-3

Behind Building 6 (Pipe Shop); and 
adjacent storm drain

1981-1983 Hydrochloric acid sludge On at least 12 occasions acid sludge mixed with water 
piped from acid room pipe-pickling tank onto ground behind 
Building 6; eventually flowed to a storm drain in the middle 
of the pavement; sludge made large rust-colored stains 
behind the building; when staining became too obvious 
sludge piped directly to storm drain.

8 85(S)-I-2-1-8

Pipe Shop Building (No. 6) Late 1984 -early 
1095

Muriatic acid Wash tank in NE corner of building, acid solution allowed to 
fall to ground and drain out through holes in the wall to 
outside onto the ground.

12 85(S)-I-2-1-13

Between Building No. 5 & No. 6 Summer or Fall 
1983

Three electrical transformers, at 
least one leaking.

One transformer observed leaking a dark-colored oil the 
consistency of motor oil; transformers 5.5'x2.5'x2.5' 

18 85(S)-I-2-1-20 PA - 1993: Section 2.5 - Area inspected, 
and did not find any potential impacts. 
Unclear as to the exact location.

Storm drains mapped in 1997 SASE Figure 4-3. The area believed 
described here was addressed by PCB removal conducted at "TP14 
Area".

Between Building No. 5 & No. 6 Before October 
1984

PCB oil Testing of soil where the leaking transformer was located 
confirmed the presence of PCBs

19 85(S)-I-2-1-20 PA - 1993: Section 2.5 Area inspected, 
and did not find any potential impacts. 
Unclear as to the exact location.

Storm drains mapped in 1997 SASE Figure 4-3. PCB removal conducted 
at "TP14 Area".

East side of building housing personnel 
office, electrical shop and the pipe 
shop.

Spring 1982 PCBs (two transformers), one 
leaking; "large amount of debris."

Soil testing in area of leaking transformers confirmed 
presence of PCBs.  Results reported to the Coast Guard.

24-25 
(duplicates)

85(S)-I-2-1-23 
and 85(S)-I-2-1-

24

Believed to be Building 6, since "Pipe 
Shop" was in Building 6.  See PA 
Section 2.6.  

Samples collected at MW06 location (outside pipe shop) and TP14. 
PCBs found in soil at TP14 and addressed by excavation at "TP14 Area" 
. 

BEHIND BUILDING 4
Behind Building 4 Between July 

1983 and April 
1984

Unknown oily substance; 
approximately 20 gallons from three 
drums

Oily substance disposed of on the ground behind building 4 3 85(S)-I-2-1-2 PA - 1993: Section 2.4 None: Building 4 is outside the site 19 boundary established by common 
agreement between Navy, EPA and RIDEM prior to the development of 
the SASE.

LAND ADJACENT TO DRY DOCK
Dry dock area Between July 

1983 and April 
1984

Asbestos Asbestos wrapped pipes and loose asbestos observed in a 
large debris pile by the dry dock area.

4 85(S)-I-2-1-4 PA - 1993: Sections 2.13, 2.14 None. No uncontrolled ACM was noted during the SASE or PA.

LAND ADJACENT TO DRY DOCK
Dry dock office (formerly a fire 
incinerator) & drum storage area 
approximately 100 yards north of the 
dry dock office

June-85 3 electrical transformers with 
hazardous materials warning labels

Transformers moved from behind the building to the 
hazardous waste storage area 

13 85(S)-I-2-1-12

Behind electrical shop (located at foot 
of dry dock) & storage area in the old 
parking lot.

1985 3 electrical transformers (1 leaking) Transformers stored behind electrical shop for 
approximately 2 years before being moved the storage 
area. These are different than the three transformers noted 
on page 13.

14 85(S)-I-2-1-10

Dry dock office (formerly a fire 
incinerator) 

1985 3 electrical transformers with 
hazardous materials warning labels

Transformers observed behind the dry dock office.  14 85(S)-I-2-1-10

FISH PLANT (BUILDING No. 42; former U.S. NAVAL SUPPLY COLD STORAGE PLANT)
Behind and along side the Fish Plant 
(Building No. 42 identified on p. 
18)(formerly the U.S. Naval Supply 
Cold Storage Plant identified on p. 19)

Spring 1983 Sludge, including bunker oil No. 90, 
metal preservative and other 
unknown materials

Sludge from Dry Dock tank No. 12A;  75 55-gallons drums 
disposed of on the ground behind the Fish Plant; then 
approximately 15 dump truck loads pumped from the tank 
to behind the Fish Plant; sludge spread behind Fish Plant

5 85(S)-I-2-1-6

Behind and along side the Fish Plant 
(Building No. 42 identified on p. 
18)(formerly the U.S. Naval Supply 
Cold Storage Plant identified on p. 19)

Approximately 
1981-1982

Sludge from dry dock Sludge spread on ground with equipment; knee-deep; then 
covered with soil and tamped down so it could be walked on

10 85(S)-I-2-1-9

Along side the Fish Plant (Building No. 
42 identified on p. 18)(formerly the U.S. 
Naval Supply Cold Storage Plant 
identified on p. 19)

Summer 1982 Sludge from dry dock Observed a pile of black tar-like material approximately 40-
50 feet across and 15-20 feet high) along side the Fish 
Plant.

19 85(S)-I-2-1-20

Soil Samples collected from boring installed for MW06. MW06 not 
completed as a well due to shallow bedrock. TP14 installed 
downgradient in the ditch, and samples found only PCBs  -  PCBs 
excavated as "TP14 area". Storm Drains mapped in 1997: See 1997 
SASE Figure 4-3.   Two storm drains are in this area.  One tracked to the 
near shore sediment sample DSY 28, where metals were elevated, 
though metals likely due to dry dock and sandblasting operations.  PAHs 
and PCBs were >ERL, but <ERM.  Other drain tracked to T-Wharf area, 
sample area DSY-29: PCBs elevated in sediment (546 ppb), metals 
>ERL, <ERM.

Appendix H and I of PA report describes 1984 sampling & results as well 
as excavation of an area around the former incinerator building. Data is 
limited and shows presence of Barium  MIBK in surface soil, which was 
excavated.  Later, this vicinity (downgradient) sampled in 1997: TP-21 
(downgradient) and TP-22 (adjacent) installed and sampled during the 
SASE, and no PCBs, PAHs, or VOCs found in soil, though TCE was 
found in groundwater at MW03 (100 feet north and cross gradient) at 35 
ppb. Other areas of the North Waterfront also found to be impacted with 
low concentrations of TCE in groundwater. 

See PA 1993: Section 2.13 Building 
cited is believed to be Building 687, 
"Document incinerator building".  Other 
areas cited are generally characterized 
as the North Waterfront.

Area identified as Building 42 area, See 
Section 2.9.2 of the PA, which cites that 
a significant quantity of fill was placed in 
this area. 

Identified as Areas B and C in the PA and SASE.  Fill removed by Navy 
(OHM - see Appendix F of the 1997 SASE), identified as mostly 
sandblast grit, but containing lead (up to 3,800 ppm) and TPH (up to 
19,000 ppm) removed and disposed of at McAllister Point landfill during 
closure.  Area sampled with Test Pits TP13, and TP25, as well as well 
MW-05 post excavation. Area also bounded by borings SB-01, -02, -03, -
08, -09, -10 and TP17.  These samples (post excavation) did not 
indicate further contamination, other than low concentrations of PAHs. 
Soils from MW05 had high detection limits indicating interferences. 
Nothing detected in groundwater other than expected metals. 

PA 1993: Section 2.6, and SASE 1997: 
Whole document.



"RCRA TABLE" - SUMMARY OF CONTAMINANT RELEASES IDENTIFIED FROM REDACTED "EPA ENFORCEMENT DOCUMENTS"
DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 2 OF 3

LOCATION DATE CONTAMINANTS ADDITONAL NOTES
REF. PAGE 

NO.

EPA 
INTERVIEW 

CONTROL NO. NAVY IDENTIFICATION NAVY IDENTIFIED CONTAMINANTS 
FISH PLANT (BUILDING No. 42; former U.S. NAVAL SUPPLY COLD STORAGE PLANT)
Sludge disposal area along side the 
Fish Plant

January or 
February 1982

Sludge from dry dock containing fuel 
oil; copper based paint with arsenic, 
lead, beryllium; sandblast residue; 
rust preservatives such as "Flo-
Coat;" lubricating oil; and fuel from 
compressors; Bunker C fuel oil (high 
sulfide - corrosive); dissolved and 
partially dissolved welding rod butts; 
acetone and mineral based paint 
thinners; and a heat transferring 
liquid (Texastherm).

Deck of the dry dock was porous allowing liquids, paints, 
thinners, solvents, oils and sandblast material to fall into the 
hull bottom and ballast tanks.  Measurements estimated 
900 tons of sludge in 42 ballast tanks of the dry dock.

20-21 85(S)-I-2-1-16

Sludge disposal area along side the 
Fish Plant

Prior to May 
1985

Sludge (in particular welding butts 
containing nickel and/or molybdenum

Thousands of dissolved or partially dissolve welding butts in 
the sludge, which was highly corrosive.

22 85(S)-I-2-1-21

OLD PARKING LOT HAZARDOUS WASTE STORAGE AREA
Old parking lot drum storage area 1985 Drummed hazardous waste Observed 5-6 leaking 55-gallon drums of hazardous waste; 

16-19 drums labeled with hazardous waste warning labels 
stored in an area roped off with warning signs about 
hazardous materials; liquid from  5-6 leaking drums was 
collected on a tray that then drained onto the ground

12 85(S)-I-2-1-13 PA 1993 Section 2.13 identified as Area 
G (waterfront  area).

Identified as Area G in the PA and SASE reports.  Area sampled using 
borings (SB-11, -12, -13) and MW-03.  Soils from SBs showed no VOCs, 
PCBs, PAHs detected.  TCLP Lead = 4.5 ug/L in surface soil sample 
collected.  TCE found in groundwater from MW-03 at 35 ug/L. 
Downgradient well MW-12 also showed TCE present at 16 ug/L.

Dry dock office (formerly a fire 
incinerator) & drum storage area 
approximately 100 yards north of the 
dry dock office

June-85 3 electrical transformers with 
hazardous materials warning labels

Transformers moved from behind the building to the 
hazardous waste storage area 

13 85(S)-I-2-1-12 See PA 1993: Section 2.13 Building 
cited is believed to be Building 687, 
"Document incinerator building". 

TP-21, -22 and MW-03 are adjacent and downgradient. See entries for 
pages 13 and 14 above. 

OLD PARKING LOT HAZARDOUS WASTE STORAGE AREA
Behind electrical shop (located at foot 
of dry dock) & storage area in the old 
parking lot.

1985 3 electrical transformers (1 leaking) Transformers stored behind electrical shop for 
approximately 2 years before being moved the storage 
area. These are different than the three transformers noted 
on page 13.

14 85(S)-I-2-1-10 Unclear where this area is.  Areas 
identified as North Waterfront - see 
other entries. 

Appendix H and I of PA report describes 1984 excavation of vicinity, as 
well as sampling & results. Later, this vicinity (downgradient) sampled in 
1997 TP-21 and TP-22, MW-03. See entries for Pages 13 and 14 above. 
No PCBs found in the North Waterfront.

LAND NEAR PAINTING AREA
Land near painting area (observed on 
EPIC aerial photo 177)

Prior to June 
1985

Paint and thinner Blue paint spot identified on air photo same color as Coast 
Guard vessels and likely is an area where painters, cleaning 
their equipment, sprayed paint and thinner on the ground.

23 85(S)-I-2-1-22 Not clear, but believed to Be North 
Waterfront paved areas where buoys 
were later stored.

North Waterfront characterized with Test pits and one boring/well in the 
1997 SASE.  TP-23 and TP-24 were installed in the area where this is 
anticipated to be.   Traces of Toluene and xylene in surface soil (both 
test pits <5 ppb), as well as Tetrabutyltin at 3.3 ppb. MW11 showed 1,2 - 
DCE at 16 ppb.

BAY DISPOSAL
Bay, on water side of Building 40, in the 
vicinity of old roof of Building 234

Between July 
1983 and April 
1984

Sandblast grit, lead paint chips At least three dump truck loads dumped into the bay during 
the period

4 85(S)-I-2-1-4 Area E, PA 1993 Section 2.10.2, this is 
also the location of the Former 
Greenport Ferry and the area "south of 
T-Wharf"

Sandblast grit sought in 1986 by SAIC (Figure 4.2-7 in ERA).  Sediment 
sampling conducted as part of the ERA - Sample areas DSY-29 and 
DSY-03, PCBs, elevated in sediment (546 ppb) and TBT found (61 ppb).  
Other metals >ERL, <ERM.

Bay, by the dry dock area Between July 
1983 and April 
1984

Paint thinner Regularly thrown into the bay as part of cleanup operations 
in the dry dock area.

4 85(S)-I-2-1-4 PA 1993: Section 2.14.  Also described 
in Appendix N of the PA report.

Followed up with additional sampling in 1993, 1996, 2004, 2011. 
Thinners and solvents not anticipated to linger in surface 
water/sediment.

Bay shoreline July 1981 to 
November 1982

Sandblast grit; with lead, copper, and 
trace arsenic

20-40 tons of sandblast grit used on a daily basis and all of 
it disposed of in the bay; 4-6 feet of grits in the sediments 
along the shoreline

7 85(S)-I-2-1-7 Described in Appendix N of the PA 
report, as well as the ERA report Pages 
4-9 through 4-11, and associated figures 
and tables of the ERA report. (REMOTS 
photos etc.)

Bay at Dry Dock Approximately 
April 1985

Sandblast residue Barge sandblasted in the dry dock with residue falling in the 
bay

11 85(S)-I-2-1-13 PA 1993: Area E described in Section 
2.14. 

Bay, North end of Fish Processing 
Plant (Building No. 42 identified on p. 
18)(formerly the U.S. Naval Supply 
Cold Storage Plant identified on p. 19)

1983 Sandblast grit Observed being dumped into the water with mechanized 
equipment.

11 85(S)-I-2-1-13 PA 1993, Areas E and H Assessed in ERA as DSY-28 area.  PAHs & PCBs, Hg, Cu, As, Ni, Pb, 
all >ERL, <ERM. TBT = 65 ppb.  Sediments being addressed by 
CERCLA.

Pilot House top of dry dock June, 1985 Sandblast residue Top of dry dock sandblasted with residue falling in the bay 15 85(S)-I-2-1-10 PA 1993 Area E on Figure 1 and Section 
2.14. 

See entry for page 7, two lines above.  Followed up with additional 
sampling in 1993, 1996, 2004, 2011.

BAY DISPOSAL

Sandblast grit sought by SAIC in 1986 - see Appendix N of PA report 
and Figure 2.4-7 & 8 of the ERA.  Found elevated copper (max 3,111 
ppm) lead (max  700 ppm)and zinc (max 530 ppm).   Followed up with 
additional sampling in 1993, 1996, 2004, 2011, all showing similar or 
decreasing concentrations over time.  These contaminants are being 
addressed by CERCLA.

Building 42 area - Same as above.

Building 42 area - Same as above. Groundwater results from this area 
showed Copper - 5U, Arsenic - 1U, Lead - 1U Beryllium - 1U,  PAHs ND, 
and VOCs, ND.  Soils showed mostly ND results, but high detection 
levels were noted. Area excavated and disposed of at McAllister as 
suspected "spent sandblast grit"



"RCRA TABLE" - SUMMARY OF CONTAMINANT RELEASES IDENTIFIED FROM REDACTED "EPA ENFORCEMENT DOCUMENTS"
DERECKTOR SHIPYARD

NAVSTA NEWPORT, RHODE ISLAND
PAGE 3 OF 3

LOCATION DATE CONTAMINANTS ADDITONAL NOTES
REF. PAGE 

NO.

EPA 
INTERVIEW 

CONTROL NO. NAVY IDENTIFICATION NAVY IDENTIFIED CONTAMINANTS 
Dry dock January or 

February 1982
Sludge from dry dock containing fuel 
oil; copper based paint with arsenic, 
lead, beryllium; sandblast residue; 
rust preservatives such as "Flo-
Coat;" lubricating oil; and fuel from 
compressors; Bunker C fuel oil (high 
sulfide - corrosive); dissolved and 
partially dissolved welding rod butts; 
acetone and mineral based paint 
thinners; and a heat transferring 
liquid (Texastherm).

Deck of the dry dock was porous allowing liquids, paints, 
thinners, solvents, oils and sandblast material to fall into the 
hull bottom and ballast banks.  Measurements estimated 
900 tons of sludge in 42 ballast tanks of the dry dock.

20-21 85(S)-I-2-1-16 Fate of floating dry docks is unknown. 
Presumably sold at bankruptcy auctions.

Dry dock Prior to May 
1985

Sludge (in particular welding butts 
containing nickel and/or molybdenum

Thousands of dissolved or partially dissolve welding butts in 
the sludge, which was highly corrosive.

22 85(S)-I-2-1-21 Fate of floating dry docks is unknown. 
Presumably sold at bankruptcy auctions. 

Shoreline alongside Building 234 
(observed on EPIC aerial photo 177)

Prior to June 
1985

Hydraulic pipe flushing liquid "Stream like" appearance on rocks along the shoreline may 
have been from pipe flushing and pressure testing 
operations in Building 234.

23 85(S)-I-2-1-22 PA 1993: Area E on Figure 1 and 
Section 2.10.2

Sandblast grit sought in 1986 by SAIC (Figure 4.2-7 in ERA).  Sediment 
sampling conducted as part of the ERA - Sample area DSY-29, PCBs 
(546 ppb) and TBT found (60 ppb) in sediment at this location. 

NOTES

Referenced page numbers in this table match up with the [redacted] interview forms compiled and provided by EPA  (EPA Form 2720-8 (Rev. 3-84)).  
  The EPA Control Numbers (from box 2 of each Interview Form)  are provided for cross-reference (so one can ignore the arbitrary page numbers).

Interpretations on locations are made based on landmarks and descriptions cited and in the historic documents.
References:
ERA -  Ecological Risk Assessment Report.  SAIC and University of Rhode Island, May 1997.
PA - Preliminary Site Assessment Report, Derecktor Shipyard. Halliburton  NUS Corporation, May 1993. 
SASE - Site Assessment Screening Evaluation Report, Former Robert E. Derecktor Shipyard. Brown and Root Environmental, June 1997.

"Navy identification" and "Navy ID'd Contaminants" columns populated by Tetra Tech in November 2013 based on documentation in the administrative record for IR Site 19 - Derecktor Shipyard.

"RCRA Summary Table" compiled by EPA Region 1 from verbal reports / interviews conducted as a part of EPA criminal investigation of R.E.Derecktor of RI Inc. (EPA Region 1 "Project No. 50X") and may not be fully substantiated.

Description indicates that sludge accumulated in the "hold" of the dry 
dock. Dry docks were removed from the site prior to SASE, and were not 
inspected during the PA. 
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